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Diffusion of Salinity from Sand-bed to Surface Water

Masaru UrRA and Sumio MASUDA

Abstract

It is an important problem to estimate the changing process of water quality in reservoir

constructed at river mouth.

To predict the mass transfer of salinity from pore-water in sand-bed to surface water, authors

measured experimentally the variation of salinity distribution in sand-bed and surface water.

In order to measure the concentration of pore-water in sand, the probe are made for its purpose

shown in Fig. 4.

Two kinds of experiments are done, one is for the static surface water ;

the other is for the flowing surface water; “flowing diffusion”.

“static diffusion”, and

The observed variation of vertical

distribution of salinity are shown in Fig. 6 and Fig. 8.

To describe the process of diffusion in porous sand-bed,

authors make use of the model that

sand-bed is assumed semi-infinity in depth, and initial condition; t=0, S=Ss=const., and the

boundary condition is assumed constant value given by eq. (7).

With this model, the variation of salinity in porous bed is described by eq.

experiments as shown in Fig. 10.

(4), which fits with

From experiments, the coefficients of diffusion are obtained in Table 1 for static diffusion. In

these case authors propose the diffusion process in porous media and showed that D must be given

in the form of eq. (5.

In the case of flowing diffusion, the coefficients of diffusion in surface region of sand are

increasing in proportional to Re-number at Re>>500, but in the deep layer D/;/7 Dy is seemed to

be constant as shown in Fig. 4,

Total mass transfer from sand-bed to surface water till the time t, is given by eq. ¢,

1. & L & I

T HIK D U TEERKOAKNE & U T %
DPKEE SN, ARNSEABOBEGE S EA
BNTNS, &5 THRMRENEDEIEINIT X b
R B ARG MLE, BT 2 ENEE) 2 &
AUTHY, FHOERR2IENT 5508 OM%Icid b s
D OEAMBEEINTVE, UIhi> CHRILE %32 T
81 b A TRk % B3 U 1o R I B RS IE o> & B B Y
VEUBAOKE DT 5. FLHHEBEE T 5%
SHFOHPEKANC ED & 5 2HETEHL TE < H»
P BHNCHHE UK DKEZ L 2HEET 22 &, &5
mu&mmwﬁ®kﬁ@tw@&ﬂb&@%@éc&

* R

BKHIFE O 5 BELHETH 5.

I AU IR AEAHER 0 Tdh b MR & A
I, Ui THRED | « dfRicb L Tl L,
NIRRT U T RS B S 2 5. X5
IR A TIRYEK AR QIR R & BITHE U 1o
WEEDHESNCHRIVEENRET 22 350D, @
AR KIS £ T 2 D LR, He
BU, BERBEKIIES DA% 5 T8/ 4+ DYE 2 ad
U, KECE: 258 %52 2 L L5 FHEINS.
DX S FEARIED A2 53, —FTK &3 3711,
WE, B rOEERKTHLTEDL S uFE»E
XSGR 5 C SI3KBEE RS Z A B L CEER

IR TR



68 (132) B

RIETH 5.

D& > EERTEEIIE T 5 WE DZEHE) 2 5
THEIBRMEELT, STEZBEEUTHER, BH (
WMED WP ELTHD (NaCl) »&bh, COYED
BHEORIE % EB/KM 2 D TITsw, BENOE
5y DWEEN T, INERROME, BHES &% 5
A7z Ele 20 TRRE U T2,

2. X 8B 5 &

RPIE R KA DEST DK DRSS 2 FUE A &
WAk OEMEOWEOBHRRE U THBA S LWT
X3 ThHDH5. FEEHD X 5 LEBHRADHEIE -
BIELT AR WERE 2 BICHHITS 2 T & A
LW, LDz EEHREOHENREER 2 DT 18
Wtk O R EARR R EIERE MERED & LB
KRB OV EMAMREBE (REHRED 02°0%
F AR DN TERZTT - 12,

2.1 HBEILEEKEM

BB X b EINC & 3 EikDHIRIREE OB EUKH
DS OiEER% BlE T 572 »ic Fig. 1ITRT &
57 2V RIS KA 2 AV Ts, KEETES 200
mm 2EASEBEE L, EH200mm 2HKEE D

] <
<
(2]
Pen -
Recorder L
LIF |
[ I |
Point
Gage <
5 B
Conc. Thermo -
. Meter meter
3 o
(o]
Vertical N
probe §
——
/—o—mq Ho - -
[(ZSE v IS sami bea”
Ot No4 0" probe’
\ | | S
No. _O + Sand bed. «
Switch - N6 O .
o1 N7 ‘L_O. . <t

-

Fig. 1 Experimental apparatus for static

diffusion process

Vol.23 No.2 (1972)

B H M O

to Meter

50,3

platinum

wire

Fig. 2 Vertical probe for concentration of salinity

12, BB BEEEUKESERE 2 HET 57D
BBk HisT (Fig.4) % Fig. 1IKRT X Hiceh
w7 EERE LI, AR T 5 12 Y — P
IR R A4 v T CHSEEE - iolEhcE s T
% YoKBROBEOEEE Fig. 1 iwRLIZL S IEH
4o b ¥ — o Fig, 210Rd SESTHA T
RELY OV SRU T, BERE O ROFOLIKC
UTRRU 1z, KEECRMTHERS & 5 —ERE S«
(NaCl) D7k 2 A, BB A 7P o5 2 sk
3%, —77 Sy OHkic—REYULICEBU I 2/KE
200mm¥ TAN, BOE R L 12450 L0 HK
Rk T 5. POKER BT 250, BESREL
BETTE 3100 A S REE AR 218 5 DD ICBUKDE
l%k@iﬁmi%bk.if@ﬁhK@%UWMﬁ%
@®ﬁ%%%%*%ﬁ@0mmnﬁ£®ﬁEZ%@%
WT DR, U IOKSHE L2
B LIS R R TR L T < b3, RUBOKSRE
I E b T B O THES LOBKEET C L 25F
Mg <, BYERME L TR EEAE R AT 5H
%Mﬁ®%%?&T5thT§5 BEKIEZ H330m
m&&waét%@ﬁﬂﬁﬁ%@ﬁﬁétwmﬁTg
RREMNE 5, AT 7 AEONEMIEKT 5 L9
BVEL TWBDT, e HisCEicd>THNED
SEEHTIRE T d - 7o, FHB B SRR OISR O
T, BINOIEB 2 EADBDEZLLOND, LIIH
o TERIKDEH 72 EMDFEDTE B0 D70k 5
T EERRN OBEEITCE &, $IERVERIICbICS
DT, KOEFKZEB/INCIEIABTIDRA L P F—
FADORDD BERLI.



B> & IKFAN DI HREIC 20 T (133) 69

= 1,000
I b0, 400 280 gl
-_-'viu‘.._.l;..“i-':-'_ o
Head
| Tank
| Flowing channel
l v
| —_ U ) o
| 7 T 4 7 S
| r 10 2 ®12
20 [C] ®13
| e . =
I 30 @ ol
I 7 Sand © Bed 71
l NI A R R Discharge
D e ) /‘ 3
Switch - ‘ :
Salinity Pen— Strain
conc. Recoder Meter
Meter
Fig. 3 Experimetal apparatus for flowing diffusion process
Tank wall
2.2 EEHLEGEER
N o - Nylon mesh
E & b EOFEESIREPRERC & 5 55 OB
P DM SER S KT 5 2ie Fig, 310md N\ |
7 70 ISR B U T, K R A LLLLLLLLL S5
HRIED, T T 14EOBEPIES T % HiA N
AHFBEUI.. WEBOEAIX 2 « 1 THRXIZHHEERED //////////X\
Thsb.
IKELE: - RS Fig. 310RL 70, \ |
2-3 ESRERMOAES® \
PR & K~ OUE OSB3 Lo 10
RSB OYE R OZEMIN - RENEL 2 Tx 371 Nyl
ylon mesh

VIFFECRET 2 PR ETH 5, BERBHOY
BpollEicdhis > TR TE AT BPIcEh »
EATREL S U b ECKMBEE CAETS 3 &
DHEILUV., O EREIREHEYEOREE L THE
3D, WEEE L TR BRE »EREICERT S
oy E 2 O BN OB RR 2 e T 3 ik
BHU 2. HOREOBESKERC & A lE ki —
RRCHESEREREI VAV N B D5, THREA TS
DOBHIHF 2 D RE L, BMiThB. T2/
R OB RTHIE %17 5 SR BT EE OO BIER 2
IFEYEIEC X A FEREET 2 EOHEAL»D 3. T
N5 DREPIRNET 3 e IR - BAHBHC LY

774774/

3=

t.,

3
11

N

[/

—..l

20

IINIRRRININE

| 9

k

30

1t

Fig. 4 Probe of salinity concentration for

pore water in sand-bed

IO RFE LR 7 d e



70 (134) T i =l

ZRINI ABEGRIESRERD 2BUYEL, Kk

X OBEBHOESEE2HEL 2. oI X ik
R T2/ N (Fig. 22/ U» d 2REUET 2 C
EWTE, RSB 2RETS .

X b ITH B RS AR O BRI RIE D 129 OfftHiH
TR T OhE S UICllETE % X 5Fig. 4 DR
T RUT, CRIIRESmm 7 2 Y ARREHIT
4 IR OBHEHET 2RS¥, BT 3R
BWEBALRZNES A2t o F2RHAUI:
EE2HEL 2. C OMHEETIC X ) BEMREUKHROE
DB ORI Z LD R RRE CTHE TS 5.

FCARE AN BHERE T & Y IERE S BE O
ESTE»HETSE 5.

Series B

-~

water

[$2]

100 —
— SO q
®
| |
=
é L 60 L 0.5 Sand hed \'p/
- “Hy7:200m
= | - 0.6 \
k%
&
Eor 40 - 0.7
b S < 12,500ppm
2L - 0.8
20 - 0.9 5. 8. N
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
| . . 1 1 1 1 1 1 |
0
0.2 0.4 0.60.81.0 1.5 Fig. 6 Time variation of vertical distribution of

mesh size fmm)

Fig. 5 Size constraction of sand bed

salinity concentration for static diffusion

T T T T 1 T T T T T q
15.000 4 Se14.500° Series A No7 7 180mm 1
‘ 0w o0 g ® ° ° ° .
S 00 &g @\® o N5 Z=100 i
tppm _\ 3%6 \@\@ — .
1o \@\@ N3 7748 \ 1
10,000 ——\ T— 2 ®
1 -0 No2 o £=30 2— o ]
\ \G)“CD\(D ——
0%% 0 0]} Q
4 \o_o Nool  Z:=10mn 1
5 ~0—o0-0 : -
5.000 =+ o o o °
: S,=4, 214ppm, 1
1 1 S i 1 i s 1 - 1]
10 20 30 40 50 60 70 80
Time { Days ) .

Fig. 7 Time variation of salinity concentration at fixed points in sand bed for static diffusion

Vol.23 No.2 (1972)



WD & KA DS HEENT DT

3. R B & R

3-1 BEEH

WE 2R 25 OKES7E Fig. SiCRT 0
VWL, BEEREONEEZEEE 1 13890.4 TH -
T, HEIREHERII KBRS T 2 [AfT - 7. Series A
I3 JHB0E K, Series BiXFII0A TH - 72, HD
EEOMESTL Fig. 6 I CRT IO AT H 10
WESFEIC B 2EBEIINE—EEEHEL LS TH
3. BESTEIICK T 2O Wz kix Fig. 7
12z O—Fl %R 12, BB &R ClRIE DA
WTrL>Th5.

392 xEHLE

BECHWIINE BERBOY S LR 8O TH
b, WEERHEOEEERE 2F 1=0.4 BETH -

2. EEERAEOKBEINTAE0mmEL, V1A
=¥
R.= UR/v ¢))
cww U SKEERE
R : X5

v 1 K OEREGREL
2T Re=110~900 DT 7 BPBICE A THE:»
1To7. HDWEORESHEO—PIE Fig. 8 1T

AV

U "_—-—D Flowing water

R.=900

1 I I i 3 4 I

I 3
—t . T T + t T

i ;<:::::iS§fEEEF::E:::\US

(]

N

davs

(H,=30cm

L 10 Sand bed

- 12

- S« :20.000[)[>m

- 16
S/ 5.

1

18
0.1 0.2 0.4 0.6 0.8

1 1] Il ) 1 ) It 1 [l

\\\\1
\
®

Z em: \\

Fig. 8 Time variation of vertical distribution of

salinity concentration for flowing diffusion

(135) 71

TE523DThH-1.

4. B O

4.1 iEOBOETI

PR OERRIIIEANNTIZR@) THEHLIN 3.

os  os 0S oS
8t+u6x+v6y+waz

+K; @)

S WIEYRI

u, v, w:HSED X, ¥, z JIHRS

Dz, Dy, D.: ZhThx, y, zZ ok

BRERE
Ki : (LRSI X 288 @ Sink or
Source
& I SHFERUSESE T, N ME U 1S TR QB!
5z JFNTEBL TOW ARSI 2 — Rt EE A4
T, R@BLFD L > it h 3.,
0S8 /0t=(0/8z) (D:0S/0z) 3)

BEH» b O OIEEIT—iC P &£ 2 ST
FAGMED b L TIRNTIBNTT 52 T T2 5%, MR
S o TREDIFRTHIET Iz 52 h, & B VIIEIN
ICIBEDTES L.

U U 4.4 55 &5 RIS D e iz iE
MR L A & (REL, BEHROIKERED—E e
FTHUTE t=07T S=84, B4 =0T S=So®
b & O DIBFHRS TN T & 5 i s R tE
5h 5,

BB R0k 5 1o DITIid T % 2120 EEE S e 3B &
L, ZCTEHZL Fig. 6 5 L8 Fig. 8 OBEN
OB DA OEERE X b, MEIRE OSSR A
IHE—TETd 5 T & o 5 SIS TREHRE D FiER s
BATHBEVIINET, ZD2O20EF A 2FE—H
AR L, BRI X 2IREREBOTIb2 L L5 &
Uiz, Tabb—RICHEN OIS OB 2 tix(3)
BARBRE— T DR L FLA N ORI S FE 1=
0T S=Sy, BEREZME =0T S=S1 &5 &
Db EITIRNT,

(Sx—S)/(Sx—Sb) = 1 —erf(z/ 2 +/Dt) )
TEALNA.
iz S i
Sk AR
Sv : HHEHBE THEOWC L bED LN S,
erf(X) FHE2EBA%,

Lcic

IR KRBT e L



72 (136) H

2 X
erf(X) == g ce mdn &)

z : TR

D : SKERE

t o: iR
4.2 BSREABREOIRE
BB OEE L BN OHES BRI SEERE
S=Sp=const ¢ L TRUWOL5IK EZONAELUI
C ek, BERED b OYIKHANOWEBE»EH D
ek D IDESLHITT bR TE Y, WEHOIED
BHEESSTVWEDEEZEALNENSTHE, L
5 CHEFEIRE So 20 b2 AER AT X H 5
&3, chuesL Tz Fig, 6 & bS5 EEER
BIF—EEABNBLE, B Fig.7 L) BEH
TRXITHIT AHEDEEIIG EA CHBOHP L TH S
ETHEL T T &, BPERENCEG & AR
BEVEIT 5 C & b WERETEIRATEASN

T

=k

Bred W M O

% SR I 1 4 DR TE ISR OEELCELINIE — B L
TNBELADTLENTERLITHS.

5=V ®
T TiT Sv: BTHERE 4 BDEZEEE
So : BEKUREL Vi @ KB
S : FIWIRSIEERE Ve HUKBHR

T DF(6) DEMAFRIE S AL EE R 2 & > TH
A, FEOWSTRT &

_ SoH1+SxAHa
Sb—- Hi+ lHQ (7)

i Hi:PoKEmEX
Ho : PB4
Lis 3. BRCETIEE OKERE BB OMNERIT X
BEILR & 5 oDICKMN 2 AT NI

So—So _ 1
Se—So= 1+ (1/2) (H1/Hz) ®

Lis3. LoFE{L% Fig. 91TRT.

K]
wid

0 0.2 0.4 0.6 0.8 1.

1.2 1.4 1.6 1.8 2.0 2.2

Fig. 9 Boundary concentration Sp

DX & Sy DfEiZ Hi/Ha DK E XL D Sed 5
SoDEMER L H 5 BT Wb b, T4bbHi1<H:
DE XL Sp==Sx TH HYHEH BT EA L Js B
(BT 35T AMEAEEIIIC Y - 5. BcHi>He TR
Sp=8o & 72 D BOKIERE iz L A EELL S, T
RS MBI I BICEC RN B L LAETH D
TEEMABNC YT 5.

DX 35ic Fig.9» 5 bBHS /s X 5 ITHEHK 8y
WIS, PEEREEE E UCHAT A &L b, BHiE
b EEHEE T TRRA—ETATERLUI AL L BIC
BEPHELREVIFBESIMHETES2L5TH .

4.3 REhOEEEH

Vol. 23 No. 2 (1972)

BE LB OB A IIRTR L 72 (E TR@) THABE DS
Bxons el HEEHESNIEAMEE KT
BHVT, (Sx—S8)/(Sx—Ss) LIt DK% &H
Fosic Fig. 10kU 7z, AROERITE B EIC
Bh XT3 EELNIRWOHEMFETHS. T
NLOVBLOIESL D X3 D B, IR EBEZ
IR RATEINZEATEIVTHS 5. FHlECE
F BAE@0 5 WEL 72 IKBREGS Table 1iCRdfE
Lis otz L OREED S BB OIKERBIEIXSRETT
M ZDDIES DX I BABIIEF—ELHTELEZD
“TH b, Series A Tit 0.642x10-5cm?2/sec, Series
B Ti%1.045x10-5cm2/sec T 5.



P H & KANDEESIRET 2T asn 73

Series I3

o) % / 772
/ o° &®
%) s/
/ o
@ea/ $ 7 102
G35}

©—0-0-
10. 000 t min: 50,000

RS S T S S SO S S

T
o1z s 20 25 Bo (l{l,\'

Fig. 10 Time variation of concentration shown in the form of eq. (4)

Table 1 Experimental data and coefficient of F  BEICEU TSR3
diffusion SHE BUR 553 NaCl & 3~ hiE F=2.18X107 T3
50 SINERBIXREIC X D, ROBERTREINS T
Series A B
) ! Tt A,
. 1971.11.22~ el s
Duration 1972.2.9 | 1972.6.10~7.15 Dy=(273+temp)/(2.18X107x 1)  (10)
M b, oS 3°C CTiz temp 3R (°C) Tub MEOBNE 5D,
L DB Fig. INTRT X517 5.
Porosity 4| 0.4 0.4
- . T T T T
Du 0,898 1.45 i
o~ J Lo/ s NaCl in water
374 Dy 0.661 ] 1.068 ‘ -
D(x 109 D(x10-5
Probe No,| Z(mm) cm?2/sec)| Z(mm)[ cm?2/sec) 1
1 10 0.665 | 12 1.066 |
2 30 0.676 33 | _0.990 ]
3 | 48 | 0.58 | 50 1.086 |
4 70 . 0.671 72 1.036 7
5 100 0.632 02 | - )
L f TR L P Lo 1
6 150 — 152 - 5 10 15 20 25 50
B 7 180 — 182 ' — ) ) temp. ()
mean 0.642 1.045 Fig. 11 Relation of coefficient of molecular

* D : coefficient of molecular diffusion diffusion to temperature

& © B TR DU T O TR Dy L1ehiso T Series A, B OB B0 53 S RE
RO X S UGB B, DuizzthZ1, 0.898x1075&1.45X10-5(cm2/sec)
Dyn/T=1/F 9) &g %, Table 1 X9 5KHEIL bR 1B E OIKE LR
C 2T Dy ¢ 43 FHESEE (cm?2/sec) %C‘@i’f}—?ﬂli%‘c%ﬁ@ﬂf"]7 %ﬁﬁ{(i)@t foc‘o “CL\?) T
X PRI (cp) Ditoh» 5, z @%%éi’)é‘@i 3 7i;%-7‘/1/ BEZ B

T :EECK) EEE VBT B LN TESL I THS.

T RIS v 4 4l



74 (138) Vi) B B M4
Mﬂz’[‘ength = —li'-};_DM(aS/az) (14)
: Ly, Liedsi-THINCHENT
S D=%"7 Dy 15)

AZ

S
AS \

Fig. 12 Model of the diffusion process in

Sand particle

zZ
porous media

TSl 3 A EEIR
N=—D(05/0z)
TEIN, BLKEER T DEDY TELLL.
& T 5 TREMBUKH QR iR 2 BRI E
FRTOIEEREE UTERT 284513 Fig. 12TR7
X D IBBE 421230 3 BBEE 4S OUEK ORI
A2 X W EL A3 TThHAB., LIzhi->T Dicikh
DB AV L S EThiE, 2FD L HITTE
THH9.
N=—Dy(4S/a - 42) (12)
L TiT a3 BT BfR L, 22K 1=1.0 D& & a=
1.0, 1=0D &t % a=co L7725, XHICHEFEELII
ZRIARE 2 ERT 5 1| DOWMKTE EZANE, S
BT AR a3 OFD L S 2BHRICH B D E A
THENTHAHS.
a=1 /?/—l
Ok 5 ieEANEROER R
N=—Dy(8S/(82/3 %))

an

(13)

LBV ELFAETH 5.

TbbE (—IRCLIAR) TS TIREERED
ZafEE D 3 FIREL EIC AT BT B E AL
T kiTis B,

05 % FIN TEHEL 72455 Series AT ¥ ADuid
0.661x10-5cm2/sec, Series B Ci31.07x10~5cm?2/
sec Tdh b, Table 11ICHEEL 72 & 5 WWlIFEFEIT LY
KD T m T DIREIRE & 75 H OIFRUE 2R L TV
%, T OEBEROA T O TSR T
gxh, YEOE—HHTONFINERES >
LHE (B HTOMSERiRT 5 L AREL /S
%.

4.4 ERBARDICEIVELEBREFEHOEL

LT b b ISE & O YT B BKHIRENT %
B ORERIR KD & Oy Offrt 2 idik 9™ % 7,
BN O R L 18 5 AR - THRE)DIFIAL
BT 5. BEBFEENIEEHONEZZE RS &
SAUAUSEINREZA TS JWVTHDH I, RN
LU TIEIENT S=Sx=const. &5 %, _LEHHK
DR LU BSBERE & b BHIL 12 11Tt RN
FEONEE & NUIRTETEIE LK OEDIUBRE So ITFL .

4 §'=S—So &ZEREL TUUTMIIEE t=0
S=8y, HEF4&MEz=038=0 &g hBUREICE
17 AR IR & UE BSCR DD 1B 51
3.

(S+—8)/(Sx—So)= 1 —erf(z/ 24/D1) (16)

0.9
08 s
Si*‘ S N ,;SQQ, -
- 0.7 b o Q\‘_//
.
F 0.6
— 0.5
0.4
+ 0.3
L 0.2
0.1 6"5
40 o oo &Y 00
_Lobo°__i’;£—r_°’_oo.,_o 0,__%__-/0 ‘ .
100 500 1.000 3,000 5,000 10,000 {min) t
¥ A S I T Y T T T T .
ﬁz é 156 1012 20 30 50 100 200 300 (hr!
. S + Y T T T Y T
0.5 1 2 3 4 5 6789101214 tday)

Fig. 13 Time variation of salinity concentration shown in the form of eq. (1§

Vol.23 No.2 (1972)



BIEH 5 KA DES IR DN T

(139) 75

Table 2 Experimental data and coefficient of diffusion for flowing diffusion

@ Exp. number l 10 ‘ 11 2 '; 3 ' 7 ' 8 9
71.12.16(72. 1.2171. 9.7 |71. 9.22[71.10.2571.11. 571.11.18
@ Duration ~23  ~31  ~16 ~29 ~31 = ~16| ~12.1
® Re number 900 670 650 560 440 280 110
@ | p 2 21| 1.16 | 0.85 — | 1.16 | 0.94 | 0.93 | 0.77
. ® | (X10% | E |37] 0.76 — [ 1.05 | 1.05 | 0.98 | 0.94 | 0.72
® om3/see) | N 54 — — | 1.08 — | 0.85 - | =
) 61 - | = 13| = | = — | 0.74
i Mean temp. 10 9.5 23 23 | 18.5 | 16.5 12
©® | Du(x107%m?/sec)| 0.99 | 0.97 | 1.45 | 1.45 | 1.28 | 1.21 | 1.05
@ | Porocity A about  0.4(0.38~0.42)
@ | 3/2Du(x10-5) 0.73 | 0.7l 1.07 | 1.07 | 0.94 | 0.89 | 0.77
@ 2L 159 | 1.20 — | 1.08 | 1.00 | 1.04 | 1.00
@ D/i/iDw é% 371 1.04 — | 0.98 | 0.98 | 1.04 | 1.06 | 0.94
@ JN 54| — | — 1.0 — | 0.90 — —
@ ) 61 — — | 1.05 — — — | 0.9
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Fig. 16 Total mass transfer of salinity from sand bed to surface water for static diffusion
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