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W E. BEYEA YL (dissolved organic matter, DOM ) 7E V2 1 i b ik 7 P4 5 A2 v & # 35 T B4R, V82 Vg Ml XK SCad 7 1) 224
Ak 25 DOM R ZH R, DT 42 1) 0 00 38 B8 T A i 4% . AR R 90 a8 ROVT. 90 48 3 2= 5 T V2 V0 M A Sl R 91X, 356 R K T
K VLB K B K A2 B0 45 5 = dE 98 R S A AT WO IF 5 T DOM 9 28 5 AR Bz %t B AL i s . 25 L3R 0] . g
T 30 X MR 7K DOM A 45 3 F 28 73 [ifi 0 28 B HLAR (C1) (i U8 S 88 7 1 ( C2) Rl A 1 ISR 4 11 440 (C3) . WF 5 IX P NHL-N Al
DOC ¥ Ji B 25 HE 18R 5 528 T e, NV B2 15 DOM 2143 AE AR G . E 7K b R 7K 32 310 j R R K AR 45, SRR K 43 F DOMA
BB A NH,-N3EA MR K 8K )2 b F b JFIR S, A5 Ak 2 7 32 2030 61 . AR A W IR 7K 22 18] B9 AR B AR FH 455 , DL IR 7K
C3H 3 . [ i 5 K 2 b T F AR PERC o A PR 58 i A= 3E 7 S A AR . 76 W0 (R0 b R 7K, DOM. (9 R 2 02 8 5 A0 78 3 s,
NH,-N# DOC & 47 B R W] + 55 ZA MU A8 . e Ah 554 1 7Kk d ity B8 BsF 8] R 58 58 09 0 A 0 0 B AR W] e AR A IR 3k 5+
AL I8 5% 8% (dissimilatory nitrate reduction to ammonium , DNRA) , 52 NH,-N #f — 4 & £ .
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Abstract: Dissolved organic matter (DOM) plays a vital role in the carbon cycling process of coastal wetlands.Seasonal changes in
hydrological process in the coastal area will affect DOM composition, thus controlling nitrogen transport and transformation

pathways. In this study, the coastal area of Lianyungang, Jiangsu Province, was selected as the study area to investigate the

EETH:HEARPEIS T H(No.42425207) 5 YLI5 I B A A8 U X AR 25 b 5 A5 350 5 (No. 2530 9 21°[2022]27 5).

EZ BN XUR (2001 — ), B 8 WF5 A, 3258 SRk SCHLERfE 2407 1 A998 . ORCID: 0009-0005-7941-4082. E-mail: liuchen15629946101@
163. com

* BIREE : By, B2, 114 201, E-mail: rma@cug. edu. cn

Sl AMER X R, R e, A X, 2T, SYLH, DA, 2025, YL 95 M T K AT HLIT 15 28 (LRI Bt S B 5% AL i . ek Bk 2¥: L 50(6) -
2400—2415.

Citation: Liu Chen, Gong Xulong, Liang Ying, Liu Yuan, Jiang Xue, Ma Kaige, Ma Rui, 2025. Characteristics of Seasonal Changes in Organic
Matter of Groundwater in Binhai, Jiangsu Province and Its Impact on Nitrogen Transport and Transformation. Earth Science,50(6) :

2400—2415.



s 6 1) X% VT MR AT B 7 15 2 LA T xR B % B 2401

seasonal characteristics of DOM and its impacts on nitrogen transformations based on the hydrochemical data of groundwater, river
water, and seawater, combined with three-dimensional fluorescence spectroscopy and UV -visible spectroscopy. The results show
that DOM in coastal area includes three components, terrestrial source-like fulvic acid (C1), terrestrial source-like humic acid (C2)
and microbial source-like protein fraction (C3).In the study area, the NH,-N and DOC concentrations gradually increased with
closer proximity to the coast, the N concentration is associated to the DOM component characteristics. During the wet season, the
groundwater was recharged by rainfall and river water, with exogenous macromolecules DOM infiltrated accompanied by NH,-N
into groundwater. The aquifer is in biased reducing condition, and the nitrification process is inhibited.During the dry season, the
interaction between salty and fresh water was weak, at when the higher C3 component in the groundwater.Meanwhile, the aquifer
is in more oxidizing environment, promoting nitrification. In the intertidal groundwaters, the DOM is characterized by higher
degree of humification, the abundance of NH,-N and DOC suggests the mineralization of N contained soil organic matter.Also, a
longer retention time of water as well as a strong microbial activity is likely to promote the dissimilatory nitrate reduction to

ammonium (DNRA) and lead to further accumulation of NH,-N.

Key words: coastal; wetland; groundwater; dissolved organic matter; seasonal variation; nitrogen; environmental geology.
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EIGRHAE MBS RE M A SRS
PR Ao U b A R I VE S Rl A S R G Bk R
Yy 0 1 B B AR B % M A PLTE (dissolved organic
matter, DOM)VE 2y 42 5K ik I BF 19 51 28 240 iU 43, 7
A BRI [ P04 A ) b Bk Ak 2 K B A BR RS O
R (&5, 2020).

H T 7K H DOM 4 43 3k I3 5 A I 25 A8 AL RRAE
[l B DOM 41 43 & & 52 2 0 1k 5% W 8 oh B 3
(Yamashita ez al., 2008) . DOM ¥ &£ 5 2 i (1) Z= Y
PEAS AL 5K SO BAFAE B VI G &R, BT PE R K 305
A8 Ak, JE AR AR b 2 K — LR KA BEAE A, O
{52 M DOM 19 28 43 ok 5, i fig 38 2o 2l 28 55 /K A it
1Y 48 Ak i T ER BE T 52 i DOM (9 %% 4k ( Zhang
etal.,2014) WFFE R, KAREIK DL S R AR I #M 45
23R Bl IR DOM 3 A 27K 2 (75 3 R K o K43
T8 7 F WA 5 F & i (Lapworth ez al.,
2008; Smith ez al.,2021). &5 4 = 4k 5 661 R A7
PRl A 58 6 W1, b 7K o AL Y 2 R T 2 52 )
MK 5 MR K 9 A B AE H 52 i (Chen er al.,
2013) , T T 7K H 28 8 Bl It 2 7 7 Ol o J5E AR X AR
sE (Stedmon et al.,2011).

i 7K o DOM 9 & BE K 20 1840 A 23 5% Wil A
TR AL T (4T 45, 2023) , BIF ST R W, i G 3 T
K R B Bk B UTRR Y T & A A PLB B AR
F (Jiao et al.,2010; Du et al.,2020) , DOM )¢ 2
FRAEFE B Hb R 7K i 9 NH, - = 22 55 Bf U 8 B ot 25 4
oA R A ALBE N NO, i i i 2 /) 2
TR, NO, o B2 B B, SO A6 A o 3 5 b

£, NO, B Wi # , 70 i A Bl (DOC) ¥ JiE 42
AR E T RO AR T SE A 0 R B IR R S Ak d i
( dissimilatory nitrate reduction to ammonium ,
DNRA) & , DNRA % #| & & (Barnes ez al., 2019).
WF5E K B, /K By i U 1 3t R K vh B RS e Ak
B 3 Z UK 8 1 (Zhang et al.,2022).

F R, R A58 28 A T3 0%V R 9K 3l T 9 ik
8 Bh R AR, A WE ST A BV T M dh R K
DOM 21 Jf S He gy 25 28 Ak 3 52 31 2= 715 14 K S B Y
2 (Smith ez al., 2023) 5 1 3d i 7 0 BT 52 5% 1k
R 52 e ML OE A  AE  2 T MK SRR i R A
(1 8l 25 728 AL R AIE 5T, AN AUAT = 6 1R 7K B AU 2R
o R A AH SCBR e, i HLA] Oy DI T K TS L i
Bij v 4 HE R 2= AR A8 (PRI 45, 2017) A SCRLIE 3% =
T, R T KRR B K AR R Bl L A S = 4T
JEOGIE FNEE Hb AT WG, 43 BT 28 5 1 K SCR AR R R
TV R K T DOM A 20 43 K 2545 A8 Ak R
FIE, I 4R 5 H XI5 9 0 Ml 00T B e AL Y 52 e L A
T SR A 2 DA Y1 955 15 T 3 b 1 8 5 I8 7 4 BR Bk
P AR R B S

1 BFoT XA

SUEIAE (U P VAR AN N = R 1 S w0 SN 152
7 615 km”, b 3 MV b 1) AR R fR s 20K, R P AR
Fr B 1S it 550 . 2 X T B8 R A 45 AR 1o I
ML ZE A O BT, RS R AR 3 R A
898 mm, H 4FF ¥ 14.5 ‘C. R 58 IX (I 1a) o T
T 7 W M DX T T R, b R K — MR KR VR A
W, XN SR U R R R A b T A R AR O R
I, R OB AL AR AR, AR R RS B AN D R 2
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Fig.1 Overview of the study area and distribution of sampling sites (a) and hydrogeologic profiles (A-A "and B-B') (b)
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8/ = A Y 2~ | 2w/ [ Dl ==
(1 1b). BF 5% DX A b K o7 381 % AH %5 F e ) o
TR, 5] B 30T 9 o Ak K A7 R AH N R, 3X 5 3 1
I ity B B Ak 1Y) Ml T K AT £ 00 b 45 S OC  T
[i) 7 b X KA 3R AE 0.5~1.0 m.

2 FEA R ARSI M

21 HERE

43 5 F 2022—2023 4 R 4 AN [A) 22745 1 K A 85
A AL HE 634 LR K AR (I 18 A Sy i [) 4 Ml
K, HAb K RE G FR A X a3t R K ), 14 4S9 K DL R 8
AR KEE AR (6~8 A) MM £, Z 5
WAEFSREL Mok (12 A A 1A ) 7K 5K R i
W55 IS DX X R K R4 A T B2 K
KR (5~10 m JF %) FLEE — 7k K & K )2 (20~
100 m H %) , ) (8] 45 oo T K R o B3 A T 4T
Bl KRR SR SR TR BE AL T 1 1 m AR AR E 2R B
i, 38 3 i 3 R B E /D 3 PV B KRR DLRSIEH: N %
IR A B ¥, SR B 118 7K R Shy e KR

KA 8 I KRR 7E 837 57 BRI F Y ST Pro Plus
F-F5 2 2 H0K T4 B A G i A 1E A 1E ) i

K 32 (EC) .pHAE JF R A (DO) DL KA A
W JE LA (CORP) A8, 7] B R B A 5 5K 43 O ot
1T (DR1900, Hach, K5 & i +0.001 Abs, i F fif €2 4%
IE) #EF5 KB H NH,-N . S* L Fe Fe” LA & NO,-N
W RE I . T A K FETE B3 0.22 pm 14 8 T 147
U8 A%, FH T BE B T o A I 1) KR fi R £ ) 4l
filg B 2E A7 R 4k 2 pH<<2, 53 #F T DOC 1 DOM 43
M 4 7K B 2R B L 25 22 A1 0.7 pom B B8 2T 4 ik 5 k£ 7
b U8, JF P A 6 Bl 3 R DR A7, () I 6 T E AR Y R
24 h N 58 B, Ak B 58 B RE S B AE 4 °CTR 9 B RO
TRAT-
22 Hmillik5aHh

FE I3 A T ] BT R 2% (L) B8R 2 B E
7. EEHE T (Ca™ \Mg™ \Na' \K") & H Bk
B EEE TR R S5 (Thermo ICP-AES) #4743
BT, B AR vk B2 R 0.001 mg/L, EEHI B F(Cl .
NO, .SO,” )R HH &+ 875 (Thermo 1C) Il & , &
A W JE 9 0.01 mg/L.DOC % FH B A HLER 73 Br
A (Multi N/C 3100 TOC )l 5 . &4 R 47 {1
15 R BE VA 7K K VR TR 62 2R 43 BT AY Picarro 1.2130-1
M, 3 25 Bl g 5 V-SMOW (vienna standard
mean ocean water) b5 /A & X HE AG A G 32 B A o %
7, 8°H F 8O PR B2 43 591 2 0.5%0 F10.1%,.

=BG (EEMs) R A Hitachi 2¢ Y66 1% 4
F-4600 W 22 . W0 12 5 34 47 A3 s B0k 43 By, 0 3k it
B R A8 B 200~450 nm, B & 5 nm; & Gt
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P K 3 B R 300~550 nm, 3 H 2 nm ; 79 5 R Ky
1 200 nm/min; ¥ & & SF B 60 {8k 4% 55 B X BN
10 nm. f#i J§ MATLAB 45 4 DOMFluor toolbox #k
AT A7 T 50 M (PARAFAC) , 38 3 X2 43
it F1 8% 22 53 BTt 2 96 41 43 (Stedmon and Markag-
er,2005a).

A8 E FTH T 38 7% DOM (4K , FI>1.9,
DOM N i A= ¥y S 8 s FI<<1.4, DOM M [ifi P (McK-
night ez al.,2001). A 4= J5 48 % BIX [ T £ 1E DOM
o AR TR Y A X BTk, BIX<<0.8 &% DOM H [ 2k
J5 KR X BT R A D, T BIXT™>0.8 ) % 7% DOM H 2: U5
AH T 51 MR 4% = (Huguet er al., 2009) . & 58 1k ¥8 %
HIX #5758 DOM J# 58 L 72 B, HIX {H 5% = 78 DOM
i B P R R R HIX > 6 & AE J85 Al AL A AF 3%, B
P54y o5 3 3 5 (Zsolnay ez al.,1999).

A0 — AT WG R O H AR 5 i 2R A — ]
UL 435656 BE 3 UV 1800 M &2 , 49 # ¥ [ 24 190~
700 nm , F1 48 (6] B& 4 1 nm , 5% JH 8 4l 7K 2E 17 25 B X
MG RPR I S 5 DOM A X4 78 iU L, Sy
HIEEARAE B T & o R A ML A R 6% e 1
Ho iz e DOM 9 2 4k #: it (Xiao ez al., 2013).SU-
VA, REVEHG A e DOM 1) 55 7 1, i i 3R 15 )% K
R 254 nm A0 P 5E 1Y W I R B a254, 5 DOC Y 5T
W B (mg/L) 9 LB, HAH K/ 5 DOM 9 2% B P #il
J65 A AL R B B OE B (W eishaar ez al., 2003).

3 RS0

3.1 FHMHEKEN MR KL FIFE

F 5T XA ] 2= 74 4l R K 5 {0 7K 6°H F 67O fH 5%
ZECIE 2) 5om KRR 43 A #4604 3k R K
(GMWL, 8°H=8 §"0+10) 1 4 #y K < [ K &
(LMWL, 8H=6.42 8"O-+0.17) fff it . . & /K Fi [
IKAL T R AR K L B I 46 78 DX K A 2 245 32 K
SREARKN G T KA T RREAKL T I ,8°0 &
N REZ EEEMNEm (B E %, 2023; &G0
85,2024 ) K K Xk R K 80 B 55 3 K 35 T
T, 5K R 22 5 K X N oK
T 7K B SR TR 3R AT — Bk 48 s R KR
[ 7K Z AR A 1 FH B Sy B () B A 7K S 0 ) 7
SN 5 N N = S T2 (TR 37 T 8
AT 7K A 257, 0 A i R — B0, 55 2F 7K 0 3 PR (A It =
& W 1) 45 b T 7K 3 2 A2 KR A AR R

WFFE X R 7K 85O H 5 H SR EC 2

EHIE A FR (K 3), 454 K RE S 204 T LU
FE K I H R 7K IR 7K X B Rl K X4 A B8 Sk i 2k ]
B 3 7K 5 98] K B EC (B 43 A3 70 B # T — 30, R W)
iR K 5K Z 0] B IR A VR RO K 60 H{E 7E
—3.52X 10 °, g K [ A2 R Fr 4k 2l T i F K K&
W K 5 9 K TR A R RSO W R SR AL, K
1914t 7K 5 ¥ 7K Z IR AEAE B I K B &R JBUIR 7K
R4 FEE 9 5 (Han ez al., 2018) , 1 6] 4 b F 7k &=
SO A AR TP YU K B 7 B X BT (]
T K 32 B 75 kAR 52 DL KB 43 1 K 32 3R K
HE T B4 52 0 5 Rk 7K 0] MR K S A A AR TR K IXORT R
K DX AS DX, 4 705 Al 7K 391 R K TR A 3858, DX B
H R 7K ECH AR BT, 3 )47 1l T 7K 577K EC {H
T LA 3T, 48 75 T 9% R 35 5 e 3 3 )2 ) () 4 b
TK.

TP AR A X T8 K2 B K AR 2E R AE DL AR
b8 B4 A 5L A B S 52, AR5 X L R (EC) LA
N AR A 5L AL (ORP) (B 28 38 R Al K 3 K T 20K
W1 ORP 1B S W T 7K AR 0 8 A 38 JFUIR S | 7 i Ak ik
TR, = ORP A 4 i 1k 40 7 42 At 1 3 7 i 48016 2
Be i g Ak L B L B DOM [ JH #E , ORP {H %
VT AR, 2% W] 5 7K )23 1) TG J IR A A AR L ROk
iR /K TDSAH M 0.25~47.81 g/L, K /K ] b T 7K
TDS H M 0.37~34.90 g/, =% g SRk /K Fs K,
S i [ A b K 32 0 KR R i o i Y L 35 K 0
T K B2 KA REIK BT KB R0 4 5 TR B R K
He R TDSAEE B3, 1R KA AL 5 0] KR AR H
sif [ B 5 90 K 22 ) IR K TR A R B A A 0 e
T[] 71 4R 7K 9 T DS E A1 B BH B 7 v B 51 K 2
A AANE | 52 B3 7K 52 e Je Ry 5 U [ DO (BB
KA, MR K o SO 5 Sk B e B H 67 AH 56
KFR K AT IR R 25 R TR AR SR A
MR K Fe® DL K STk BE# s (Kim ez al., 2000).
Hili 7K 9 Ml TR 7K 5 K 22 ] ROIR KR G R RS L X
B R 7K 22 IR ACRIOR K, v DL ] s R 7K
A0y S A SR TE

WF 5% X N 1 T 7k o DOC ¥k B 52 1 15 PR 35 5%
i), [) S) A7 A 25 P AR Ak . = K3 X 88~ 7K DOC
We R 2.76~11.61 mg/L (KK 14 1.08~8.22 mg/
L), i 8] 45 # T~ /K DOC ¥ & 4 5.06~15.37 mg/L
(K W 3.80~13.30 mg/L) , i & M I 7% 8 3T,
DOC By ¥ B 32 5 T+ i, 7638 1] 2 b R 7K o DOC ¥
JE 3K B 5 KAH . [\ B 27K 30 4 R 7K DOC ¥ B 3% 1R
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Fig.3 Distribution of groundwater conductivity EC in relation to 8*O in the study area during the wet and dry periods

o TR K, R K R K 5 T KR A R
1R, 52 R T BT K B I 45 R, R T R
B AN HLTUR AT B R K HE T
] 5 R 7K TR DOC ¥ 3 32 7 TH i A 7K 359 4 T
AP, DOC e J3E AR X6 B AR {830 8] 5 b X 32
3K B Ry s B, 803 s AL DOC e BE AR A 45
WF 58 X P9 NO,-N Hl NH,-N ¥ Ji£ 23 1ii [7] B¢ 5 16
i R R OG D M AR AE ZE T AR AR (I 4) | #E 27K
XA HE T 7K NO,-N i B2 °F- ¥ #E 110.61 mg/L (A
JK 3 44 A 51.67 mg/L) , F 7K 351 3 18] 4 # R 7K
NH,-N ¥ B 3F ¥ {8~ 5.62 mg/L (i 7K 391 F 21 {5 N
2.79 mg/L) . 7F B B B0 1 X R 7K b NO-N
WA AR L 5 km [ 328 R X B VR R AR E TE
85 mg/L, bt Z HE ¥ 12 430, NO,-N e B B ik 3
R, FE B0 R 1 km A9 3T U R AL S 2 R &

58 mg/L, 1fii i & 5 km 93 2 X 3% NH,-N ¥R B 2 +F
16 0.8 mg/L, ¥ B A X AR A2, 75 B 2§ /5 1 km &b
Yyve B2 35 21 5 mg /L, Vi BE T W T L R ) R 0 1R
MR 7K A NH,-N B 5 & ik 12 mg/ L. [A B A] DL
W K MR K R NH, N e A B, — 5
BT R 5, S IR A B AR RS, o —
D5, P 7K 2 R B a1 DR SR IR B TR AR B R IR Ak
VE DA K 8 46 1 5 438 JR 3 B, NO,-N AN 7 7
FE , NH,-N ¥ J 2 9 38 0 5 4l K 30 25 7K 2 4b F I 4
eSS A VE S i R B 5 T & 4 NH-N AN
W FE , NOL-N ¥ B HH X 450
32 DOMZEFTHTHK

K = PO A5 6 AT IR 40 B, XA
F KR AR B 1Y 85 AN K BE AT 43 BT 45 2] 347K
S 4y (B 5) , 4153 C1 o e ik /& 5 I K AE
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Table 1 Main hydrochemical indicators of groundwater in the study area

Fk i 7K #1
E Ry LA iR K (20224E 7 A /20234E7 A) (20234£4/11 1)
fie/IMA SN TFHE fe/MiE RE FHE

X35k Hi T 7K 16.5 27 20.87 15.9 24 18.84
K C o

i 1E) A T UK 25.30 34.70 29.71 15.20 24.80 19.28

[X 3 T 7K 6.46 8.12 7.30 6.38 8.35 7.49
pH .

i [B) 5 b T K 6.65 7.41 6.94 6.84 7.90 7.39

X5l b T 7k 1.26 11.84 4.02 1.33 6.31 3.92
DO mg/L o

T (]2 1l R K 0.77 5.25 2.57 0.27 7.15 3.65

X 45 Hi T 7K 586 25177 3846.45 505 16 675 6 047.08
EC uS/em .

T 1B bR K 2291 53 647 2 6493.5 5582 46 694 32 395.50

X 5 H T 7K —148.3 108.7 8.57 —1118.9 203 59.76
ORP mV o

AT LR K —258.40 —26 —140.67 —169 60.40 —34.83

X 45 H T 7k 0.006 0.318 0.042 0.006 1.175 0.115
NO,” mg/L o

T [E] T K 0.02 0.26 0.12 0 0.08 0.02

X 5 i T 7k 0.02 2.95 0.33 0.05 0.65 0.19
HFe mg/L o

] 1A 77 1 K 0.69 10.10 3.26 0.05 5.90 2.13

X 5k T 7k 0.01 2.55 0.15 0 0.55 0.09
Fe?' mg/L o

] 18] 7 T K 0.67 4.05 1.67 0.01 1.55 0.60

X35k Hi 7K 0 113 10.85 0 22 7.54
s’ pg/l

i 6] A5 T UK 90 329 225.86 0 511 161.57

[X 3 T 7K 0 65 3.07 0.02 3.2 0.59
NH,-N  mg/L o

i 18] 5 b T 7K 1.81 10.65 5.62 0.05 12.00 2.79

X 45k Hi T 7K 0 105.02 3.18 0 18.75 1.56
co,””  mg/L

T[] 1l K 0 0 0 0 0 0

X5k Hi T 7K 122.02 903.71 399.60 165.60 743.56 504.38
HCO,” mg/L o

i ) 7 T 7k 198.28 1 254.52 467.70 183.21 2394.64 970.56

X 35 H T 7K 13.64 1102.43 181.69 25.69 999.61 158.88
Ca®”  mg/L

T 1B 5 bR K 109.90 575.17 363.99 136.03 674.37 373.29

X 35 H T 7k 0.34 119.04 29.72 1.20 75.38 27.78
K™ mg/L o

T 17 T K 14.94 370.81 196.62 26.14 315.58 223.92

X 35 H T 7k 13.341 738.21 95.65 18.34 794.75 123.48
Mg"" mg/L

T ) A R K 49.07 147591 673.14 161.83 1389.21 950.42
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HgR1
K At 7K 4
E oy LA iR K ST (202247 A /20234E7 A) (20234 4/11 1)
fie/IMA PN ] FHE Fe/MA e RE FHE
X35k Hi 7K 43.94 4411.53 630.72 28.89 4 263.75 811.45
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(<230 nm #1320 nm) /410 nm 4 , L 3& — 4 E M &
WA RO U W L AL T S AT ML, Sy i DR R B
I (Ishii and Boyer, 2012). 2l 43 C2 2 G W ¥ &/
& B K 7E <230 nm/475 nm, B T A% G5 9 Ot ik
A, N B E S IE R (Fellman ez al.,2010) . %616 A
R LR (1 i R A O U L SO 0 ML 22 Dk il T R VR AT
HLBE , 8% %€ 8 4R ¥ i T 5 #) DOM (Stedmon and
Markager, 2005b) . 4143 C3 % Y i 4 & / & 3 % 1
f£<C230/341 nm, U T A MR 9 CIE T, A AEY
IR ALy, F N — S BRI WA AR Y /D
4y ¥4 Pl (Stedmon and Markager, 2005b) , [] i
DOM 43 F K /N5 556 U 1) 50 & F1 & G itk 1 22 1F AH
K MR AR AT 3 44 43 9 g K/NAT 45 20 43 4
KNk C2>C1>C3.

S BURFAE T DL AF (1 48 7 DOM 9 21 435k
J8 (Fellman ez al.,2009) , 4% & = 4 53 () 5 K26 65

J& (Fmax) A] DL A5 2] 25 Ff oK f A [6) 4953 0 A 6 7
i, 38 X DOM % 24 48 50, [ 5 98O 8 B (FD) |
JE§ B AL 48 B CHIX) A A A= W A8 80 (BIX) 5 4 A %
HAWER(EG) G R KW CIMC2H S S
HIX 2B EWIEMACLER, 5 BIXERMCKR,
HE— 2R C1 5 C2 4147 J ki I DOM 4143, C3 41
o5 HIX R W WA A OCOC R, 5 BIX & F A
KRR R C3IHr AERRER S, FEZME
Yy W A B B, TR B9 K TP C3 44 3 e fe i, HIX(H
WA, BIX AR =, R K NIRA S EE i C34
I3 HE L

5% X R K DOM B FIEAR KT 1.7(IX dl 3
TN 1.77~2.23, W 47 Ho N 7K R 1.71~2.04) , 35
ML K DOM 2R AR IR, B3 K 4 K
{EL AR X i A, T K W 3 R 7K T DOM L2 & B
iz CLAZEJE AR C2 R 3=, Hovp XK sl it R 7K C1F- 3
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Fig.4 Groundwater NO,~N and NH,~N concentrations versus coastal distance during wet and dry periods in the study area
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7 25 A LT B fh 2 R 7K H % T R R (Li-
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S8 X AR K i N T 55 X, K 0 3 A A e 2
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We AR Ak — 3, 7E DOC #R BE 55 i B4 ) 18] 417 b XA
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FFE I (Gao et al.,2021).
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Fig.8 Relationship between DOC content and NH,-N

concentration in groundwater during wet and dry

water periods in the study area
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Fig.9 Relationship between NO,-N and NH,-N concentrations and fraction occupancy of different water samples in the study area

during wet and dry periods
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Fig.10 Relationship between groundwater NH,-N concentration and spectral index during wet and dry water periods in the study

area (spectral index unitless)
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Fig.11 Conceptual model of nitrogen transport and transformation in the study area
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