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AR VAW A, AT A A B HE K Y P VR P R K At A R A 2 A D X A K A B T
Bk, ER REW R Ak FHHE K ) /K 1A 15 6 8 900 J5% 5 fk 1y AL LE LA o e FELHE K 90 R D8 P ek A P 4 B
B DL FLBR K O B4 8 a4 s 2 1 BRI Y BOT RS, T B K AE T — R 8 0 AL 2 A
e 25 REER, SRR bk i W) 5 — & o 1w 5 42 Bty B il . BA 26 TR IR 5 TR
SELTHT S B RIT Y 22 B R E N L WA TR, R RS R e ST B AR e kR s
Fe 5 W) B LA R K A U o 4 R G IR R EAT BT, R BRI 5 TR S T SR 2 B A A
T A A, SR S A RO A U 7

AT X 4 P HE /K 74 58 U8 48 A5 38 1 3 R SR 8 M B 2, AR T HE /K Y 7K 1S 55 8 5 T Ik A A
BRAGHREEHREZ —, RIRRBTHYRS 5B A0 FE YRS 0 RIX 7, N TS
A< FH 7K 6 7K K 55 e U8 R T 4 AR AL B L AR SC AR PG A T S L VR b i B X S TR o P
AR R RFFEN G, i SR R S AR FHE K I K RS RV, BRI R SRR IRIREE , i3 A fob A i R 3 4k
FFLHE 7K Y 7K 5 56 8 5 T 48000 AT TN AE , DAAR R AR FH K 940 3 — 8 B 0 R 355 ek R 5 i B R
TAT 4 4T e A A R, Ak — A5 I S 0 X AR T K ARG R 4 0TS e 3 RS 1 D 8 LR 4R 0t Al £
B A HHE K T K A A 25 R AR b il B T A kR AR T Sl

2 WX AESL

B 7 A4 S L I R R e R X, PR R O A e, R BRI, KK
WA — B2 3 LA 2y . HHB 1990 45K, &4 KM LR fid 2 uEfE R G H e, 78
e FIERE M PE T, R H L5 B Wi, 22 m, K HHKBEEDERSN, BT
LA X HEAR LAAL i8Rz 9035 50 2k B 1 e DX IR AR 7K o X P HE K 78 R — B TR I B R T —
SE KK AT, AR — 6 K A A2 0 0 3 0 A9

ROJEME, HRR BT, REETES . BRI, ARVEHRK 30 km, MALTE 1.5~ 7 km, SEF109.14 km®,
G377 ~ 380 m, MbFDUE Sy A, TR R A s A X e, T b R RS ) S R AR B, T
ST e R S < Wt (A N D (S 3 R E W 7 D S I L R VS @ A 7/ B O 1 B S = N (O R T
WAHTTE Y, ol I R AT B . K B R B R S AR K, Ak e T 3k 43 o/L, pH(E B T
K101, J@ KRBEEPET S50, 24K TN 1000 ~ 1300 mm, ZFEH 2 ~ 345 (& 1) i 1A MEE: 5
M 254 35 FR 0 RS A AR AU TR K M e B 8.5 % 1
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344 HHEZK T8 Ay T 2 AR L HE K S PR S 55 A i T A KV R 48, AU 7EDF 5 XN 3 45 HF
KFWCE 2P, N M) EAIEEIR B FlE S TR A 3 7 WA, 8 4 W A 4 B A AR
T 5352 WAL AL, 844 P14, P10, N16, N10, M20, Ml14, M8, M6. &2 a5kt K mE
), b KGR K A P A R ISR B X, A M, KRR, 4 K = W AR I )
AN S P, 20184E 8 J1 16 H 7E M58 IX A& H HEK 18 h AT B I U8 R A, A4S W A 5T B A
4 7K B IBORE 28 R AR VR THT LA | 10 em Ab /KRR, O ZE 3R VKA V& T 01 5236 2, (] s R TR SR R 25 RO
ATV O (R AT, 4 B R IE [ S 3, AR A WIS BRI 3 KRR, RAE 2 ~ 3R B HE, JEREE
VAt 194, HEPArIal. Qs 6 Jros , AR Wa D0 50057 19 i 44 R0 AL U8 A 50Kt i UL 000 1) 97 fidk 4k 1 3]
AT g HE N P14 TE 01 28 M6 #I1H 19) . [l B 22 2 80K 5t 23 B A% (36 [ 8 A HQ40d) il 7 31 47 %
FE S K HE bR o 5256 S /K T8 b B RN RN 14 D A e T R B8 S G 25 1 COROR 2 K I 43 BT
P VUM, 2002), %V A AL SR 4% R 0 4204k — A1 i Rk il e 2 IR R 3R A0 20 B ) (5 =,
2008) . B X 4% FHHE /K 78 3R 52 50 B G U BURE A B AN 181 3 B

17 T P Rt i R IX

Pl {51] e
& — RIRAR HHEAK Y W AT
:—ﬁiﬂwﬁﬁrﬂ
S L AR 15 61454 K VST 7
=—FRHAE  pwg AT 4 ; 2z |2z 7
5 P10y = (U - N |
(R Al o \e —" e
: o | WEAGE T
TWH\_ Py 100m iy
et %\/lif‘l;" e -:L_:_fﬁ%:z s P
M8
B2 W58 XA R AR B HE 7K I8 7K AR 5 0 U M T ki o7 1]
(a) 4 FHHEK Y 3238 (b) 4 HHE /K 18 T 1) ()4 FHHE 7K V) e U BURE A7 B 7 2 TR

3 BFFE A HHEAR Y 5. T 98 S 5 2 i ¢ HURE 47

3.1.2 RKBEF  RHEHAAKE KSR (sediment—water interface, SWI) &8 A& 8 A /B EERX
S, ARG AE SWUE B R L S R R O, RORE RO M R B T B
Bl & TSR BLRE 27 1 R R LA KA IR AR A E 26, Gl Ha A 1 1 P (s R AIF X B3 X T R — K 5 T ) F 5 R JE
I IR 1 JEE K i 2 S TR R B B ok L T LK I R R v S T O R G O L S 4
PE R AR R T B B (MM-METER, Unisense) 3 48 75 5236 % #E47 4 1 HEK 8
KA 5 R TV R AL (DO e o X RS FE R . DB A AL Skl A . o R A i
#% . Sensor Trace PROZ M, LI % LA LSI18 S MKl 4 (a) () o ¥ fif U HL AR & — Nl A3 LR 3P B AR 1Y
TRLAL Clark BYGECHL AR, LAQUGAR A0 A 25 wm o Wi L B[] 0.05s o 2K 50 Aok A5 HhoRE 375 i S T IR A 20 2
R AR R P ISR RE LA 1 wom ORG BERE G AR AR R (1 4(h)) AR AT A
9 v 4 HCHE AN, SRR S B B AR R, AR S 2 LR WO ROR R AR 2= R LA
8, IR T AR v il 2o A5 AR R FE A . R A T B B AR Ry, (H I B — 2
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B2
R B

DO HL %

JETRRE

()W ARG EREE  (H)DO EM&%IJNMJE (¢) Unisense {3 H % 2 48 0 2
Bl 4 S0 AR 5 RS U8 Vs A A It 6 2o AR e R TR

P, AT LU Gy, DR O A A BB R A JKS U8 HE AT PR BT G T AL A AR AR O A, A R 0 4 Rk U
i, AT S BURR B 2 JC RS T PR R A T A S e B A o A R A R R B T B G A
JUF- T gh s .

32 RBTPREFZE

321 BAINGHEEERAMNES R

(DO A IE . OFRIE: KA BRBAFEHERIEBER T, F550E R BREE R 0 pmol/L,
A ML F R R Z R B vk, Gl S A K LS L/min Y308 205 min BB, IKER
99.99 %K) AT s OWANALIE : B— & B M A0 22 05 min BL L, BR0F 71 20 A R Dz 7 B 0 96 2
{EL, W DO UM AZIEZE o, HRoE i B vh AL IE VR IR S 22.5 °C

(2) 223 S 00 %8 SE QMR R4 o H5 2RIm A28 25 pum B DO B R 23 BHEDE @7, AR ER Y
Pl #% 5 DU I FHL, FF Sensor Trace PRO B4 v 5 B 7 ik 4 il i 41 08 V% B AR S 0 B, j‘?T’HA
SR A XS AR B A B R B B AR, #8010 min J5 PR OO S0 IS IR AR 0, I A BS(ERE A H I
B ERAR(EA4C)) .

(3) LA 100 pom F1 50 pom PSR A2 K K AR 5 R I 90 T DO BEAT TR 8l o i3 i i 2 ~ 34
SEATAE SR IR DOAE, oA T R il IRR BE L X [ — M D00 a7 A S A AR I 3 R SR E,
Y A AT 3, SRR E IR R O 23.5 CCo Ak 2H A R SOV BE ) TET A4 00 6 A IE] 24 90 min, ) DR 4R T
JEUE B A2~ 3 mm b, B HE AR YR B A4S B R IR 2 R 2 A (R 5 S8 i — vl i, 30
W19 A~V i S T T, P 28 h(E 6) .

3.2.2  Profile B & & it L @ A~  Sensor Trace Profilingifi)?q:'ﬁ@ﬁﬁm%@if Peter Berg*ﬂ,\nﬁf%f
1998 4F FiF & 6 19 77 16 3 22 b A4k T TRV FL BRK 9 A 400 14 2 B M ER Ak 2 B 0 A9 AE K DT
U A AT — UM A S R GE, XK b A AL E SRR B W ORI AE T, T
FERBAE W) A A 06 S AP TE LGSR A FE AR T 32, TR A 7 &l A T R 45 vh v ik S0 22 Ak
T Sk S WA TG B SR 5 . Jan Lorenzen 25 V45 A M HL AL EE ST T Profile SEE , B AT A KT
WS, BOGEVEN . WEIRAE DL R B E SR G n S5 5, ok B S T v A AR OAE W 1 AR I Bl
SRS . B F LT Fick 47 HUR o A
oC (z, 0*C (z, ¢
ERA
R € (cr o) MR RITRFE 2 MU CHBE s P (=) WRIE I B9 B s D AU AE DL
Py R R GIA B E R A

+P(z) (1)

oC (z, t)
s =0 (2)
T (1) 25
sz%:—}’(z) (3)
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A R IR BUE R B0, B 2 B T b A SR I A ] A e xR (4) M AR RS IR R, 1R
7.

_ oc
CMJ_Cn+hbePl+thP} (5)

F 2 (5) T LIS A5 51 v i S0 AR fh R, o X o R (E AR g A R, (A R

FERE A . SRR (5)BFTT 2 AN WIG S8, 43 ) hy 14 figk S T e B 19 2 SR B B OK s A AR, T
RET A2 MG RMIRAZ IS, MEEERN N RE WAL, WERRE R &0, iHE
HK RBC100 pm, P HERE DH2.104x107ems, o EIEFLE A, Wacmkl16],
33 REHKAKGEERERAEYRIZHLEMIE IWRHOWMERE, KK 58T 7 w2 94 5
FE—E OB R A BB G AL, DN I A R ) B AT RO R T SRR E . T E
TAER, A HHEK I8 8 B R F K i BURE T T KR, 7E—E TR MY LR SCA/E R, B % K
B ORFL B R 2 i R PR UL ARZ I BE T RUVE I8 K A 5 R U8 SR T AE S ) b A R AE SR T B 5(b) S
EBE AT HE K I B EIRAK . KRR RS IR IS E B KR o8l nt 28, RS -
BKFE (E 5(e))Z F 10 em (B 5Ca) ) B IE B A A AE — 4> dh 20 i 28 IC (B Bl 2D, o 797 1L
RN RZNER ISR EENE, YBOL R E WA EAE — E R RBE T R R, IR HLREE
P0G R R B, B AL e B R TR S (d) S R B R I s TR AR Ok B A Y
eI NI

70 K i
60 ~24h
50 —-192h
40+ EEK =312h
30
20
10 [+
0
-10
-20
-30

R JE fem

(a) KRR IRER 730 (b) #7338 hE (o) K M5 RV TS e FUTRT () b A0 00 Jo R B2 93 A g e A )

N

Pl s o B HEK 18 K -5 R U 2 i A 2 5 4 e JE i e ]

4 SR 500

41 KEHAHENSKRESREBENBCRRL  OF 5 XA HHE A W I 5K S b5 FE U8 A L
BBk 1R o A5 R BN P YA AN I T AL S R 2 R K, BEAFRETE 4 ~ 6 ms/em,
M Y Y 0 A5 A7 R AR AR AR O, U I A SRR BRI 3T 2 2, A EE ZAEXTOTSE
X BT, RUIEE D TEHAK A A — & 10 s 45 HEKE pH EA B 20T 52 d Ik, KR
B — S A B 5 b O A A AT i SRR AN AR E T U I I L A A A AR RN, KA
SR KB BRI R A HE K TR KR IR B 7 1) T R R s R DA LB R R B A T U
= o

42 REHKARREKEBIBEREZE@MIBIN o i A G AT 3 248 HHEK V8 A [H]
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F1 BFEE XA HE K 78 W o5 K K 55 S e 48 AR (B
FHEE SR/ (ms/em) pHAE A LB FEHEA/mV  ERA DO/(mg/L) IRIE/C HA/(mg/L) MBE/(mg/L) JEIRA LT/ (g/ks)
P14 4.84 8.53 68.5 8.5 20.2 2.41 0.21 22
P12 5.34 8.74 66.7 8.7 20.4 3.09 0.28 25
N16 4.56 8.26 70.8 8.9 20.6 233 0.25 24
N10 5.14 8.53 76.4 8.8 20.1 3.13 0.29 27
M20 4.88 7.21 74.2 8.3 19.5 3.18 0.11 23
M14 5.19 8.80 78.6 9.0 20.4 3.91 0.24 28
M8 10.72 9.03 85.5 5.6 21.2 4.23 0.31 30
M6 18.64 9.89 80.8 5.12 22.0 5.85 0.38 36
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s i /25 R (1) AR -2, Pyl S0 3R )2 DO MR B AE 232 ~ 259 pmol/L, N 74 Wil 55 57
2 DO VR JEAE 237 ~ 270 wmol/L, M4 F i M W 3 37 3 2 DO ¥k FE7E 279 ~ 295 pmol/L, T i M I £
1 22 DO VR JEFE 175 ~ 191 pwmol/L, Bl 45 TR W88 I, 5 A UMk B2 2 i 08/ . B &0 i SR
%, BIIRPRAA)E o AR S0 I 0 I A SR TR B A0 AT, 455 Profile £58 RY AR B 7R H R AT Z 08 A= Wk
S b YE/E R, I B B Y RGH AR R B A DORIEE, TR NERTAXY
TAXMZFHEBE N0, HERMARN R ITAEREMAY Bl , HESREFERREHmL, BERUEM
S () AH OC R ECITE 0.995 DL b, 3 B I 7Y 58 7 00 b 45 AR V5 ik S0 AE LT R B2 RIS U R Y
G3A .

WFFE DX AR HH HEZK I E A () 0 6 0 55 U2 SRR BEAE 3.5 ~ 6 mm Z (], 1717 T 907 W 0 s A5 1) % 4602
BEA 1.5 mm, ZREE . SENINE RTTEY & A2 E &5 LR, Jan Lorenzen%[mﬁ‘
VA JEC A 2B A A K - SR T HEAT I R R B R R AR 1 ~ 4 mm 22 JA), T AR A A
V00 7K ST 5 A A TR R M N B 2 R 3 ~ 7 mm (], Bk AN R A X
A6 DX KA 55 5 U8 5 THT 3 A 00 TR v B D E R ISV AR R EE 20 5 mm, SRIIA K I0 15 B i 45
REAHN, REHKEIKT &FE)ZE L~ 6 mm. ¥ #EIEA KRG 8 T4 F A2 R, K
A5 DG 108 5 T 1% Vs figp S AL 4 3 30 (D O A A% L o) 5 0 Ul %) ik 420 R) D R A8 (O M e B 8 ) 1
ks 1R TR th BRI o ARl I 0 ) A A TRV B A, A S B3 K P I A BR ) A0 HE R
eI Ue & A2 R EE R/ I DR A AL & B, I E i s B i

e FHEK KRS IR BE AN Ll B KAESRENMY R EB R ECESE, BY iR
J2 WA AE 0 ) S A8 4 EL AT IR, 2 A FHEZK Y 7K R 5 1K U8 S T GE o 0 E RS, PR A
JR IR b R — 2, SR —AE 0.2 ~ 1 mm 2 0], 3 e AR M B R A A T 45 3
AR T HOL PR EE A5 R R I ST X E AR HE K 1A W I AL ) AR G B2 R R A A
1 mm, T AR B HE A WA AR 9 HG0 52 R EE 43 50 0.5 mm 1 0.2 mm. H Y HH F 2 U
FERAWEA —E M ES, JUILRE T WA B HEK M W AL B AR BEE TR R DL Bk gh B
., X[ EES T AR FHHE K M8 K AR R A AR DA R R W E s B AE TR R AT L Rl AR R S B
A W HE AR I KA R SR A, WK Sh T AR S B A AL N R, R HHEK I KR SR
e BT 2 ) RO 55 KT A4 I R I 0 R R DR OGS TN R 6 A W) K Bl g TR KA SR
e 5T S K A A 2R bR SR Ve FLBR B L SO MR AR AR A E T, DA 4 T R 2048 o AR HE
IR GG 15 Yl 4 Hh R Ak 2= 18 PR R E AL HE

5 45

AR B AR AE | 2 NI S B AR 45 5 B W5 D5 1 ) Sl Y Bl b ke R XA T HE K VA K A
i e J T AU B BEAT TESE, RSB UT .

(58 DA AR 98 K PR T A S8 0 BN B3 22 1 P v R BRI, AT PIL BT &% i DA b i 22 e T e
, FROAET A —E ) E

(2)BIFFE XA FH Al 7K V8 7K A5 68 0 7 ik L ) T VAR 38 B A R 8 ) B8 IO ¥ ek /), L 28 7 R SRR JEE
L, FNARAZ . R R)ZIEEAE 6 mm LI, FHFIRIE S A= R L HIKAE 1~ 2 mm Z[A] . Profile
155 TR R 5 UL i 3R Vit A7 AR T HE K 38 K (A 15 R 0 5 T B )2 RS e Hh A 2 A

(3) W5 X A FH A 7K 38 b 0 /K M 15 5 e 530 T 480 0 O 52 B9 TR BE R AR AE 1 mm, R i Y K
WG E TR /N 0.2 mm.
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Experimental studies on the oxygen flux across the sediment—water interface in drainage

ditches of saline water

PAN Yanxin"?, FENG Shaoyuan', LUO Wan', JIA Zhonghua', JING Siyuan’

(1.College of Hydraulic, Energy and Power Engineering, Yangzhou University, Yangzhou 225009, China;
2. National and Local Joint Engineering Laboratory of Hydraulic Engineering Safety and Efficent Utilization of Water Resources in Poyang Lake
Basin, Nanchang Institute of Technology, Nanchang 330099, China)

Abstract: The micro—interface between the sediment of farmland drainage ditch and the water environment
is an important place for oxygen transfer between the water phase and the sediment phase, which deter-
mines the fate of various solutes in the bottom sediment of drainage ditches. Accurate representation of the
flux and diffusion boundary layer of the reactive components at the interface is very important for studying
their environmental micro—interface behavior. In this paper, the water body and bottom sediment of farm-
land drainage ditches in a saline—alkali land improvement area of Fuping County, Shaanxi province is tak-
en as the research object. Targeting the environmental micro-interface, an indoor experiment based on field
monitoring data was conducted by using a high resolution microenvironment solid-liquid profile sensing sys-
tem (unisense microelectrode system in Denmark). The variation of oxygen flux at the bottom of the drain-
age ditch was investigated. The results show that the dissolved oxygen in the bottom mud decreased gradual-
ly with the increase of depth until the dissolved oxygen concentration became zero and reached the anaero-
bic layer. The correlation coefficient between the measured concentration of dissolved oxygen profile and the
simulated value of the Profile model was above 0.995, indicating that the model can reasonably well de-
scribe the distribution of dissolved oxygen in the boundary layer and bottom mud of the interface diffusion.
The thickness of oxygen layer in different monitoring points in the upper reaches of the drainage ditch was
between 3.5 and 6 mm, while the thickness of oxygen layer in the downstream monitoring point was about
1.5 mm, significant differences were observed. The diffusion boundary thickness was obtained by the linear
distribution of oxygen concentration and the profile inflection point method. The diffusion boundary layer of
the upstream monitoring point position was about 1 mm, while the diffusion boundary layer of the down-
stream monitoring point position was 0.5 mm and 0.2 mm, respectively. The determination of oxygen flux
at the micro—interface between water body and sediment in farmland drainage ditch is of great significance
to know the geochemical processes and water environment mechanism of sediment in drainage ditch, which
may provide reference for water environment management in farmland drainage ditch.

Keywords: drainage ditch; sediment; sediment—water interface; diffusive boundary layer; oxygen flux
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