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100 cm x40 cm x 60 em (4 x % x &) , B Wi IF L, HAB PO I 28 % ILE T KB R AR A IE ], e
IE FJ5 30 om Ab U EARSTAT, W05 A B K 0L 1 G R 82 W/m” XU o XU P R A 2. 8 m/s

R 2
AT
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T oo, S0 T HE L 5 490t NaCL I HERBEE , 451 0 mol/L.
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Table 1 Basic parameters of soil for experiment

van Genuchten 1 SE/K 53 F5AE il LR A5 A S 80

+ 4 UL 2 L/ P

I 5 Bk (2 ~0.02 mm) #3k2 (0. 02 ~0. 002 mm) Ak (0.002 ~0 mm) m n a 0./ % 0./ %
A 45.4 37.5 17.1 0.520 2. 10 0. 005 45.0 8.0
B 90.5 8.5 1.0 0.428 1.78 0.012 40.2 5.2

H: m. n, a van Genuchten BB S5 ; 6, HIMAEGIKIER; 0, HEREA EHKFE,
1.2 BRERERMNITHE
R BT 5 - HE 0 K A R 43 RO 5 A, IS 2R 4 o f S E i A

O - k(1) + 9,0 (1)

c,0,H + j;qin(T)Cin<T)d’T
e(t) = 0(t)H
Xf N HIEERBGKE, m'/m’; HAH)ZEE, AR R 0.05 m; ¢« IEFE], s; £ HHERmEL
WA, m/s; o N EIEREBAPE W, mol/m’; ¢, il 6, 435I WA & KRNI GE TR W s g, M LR
MK A ANER R, m/s, AKX S0 ad AR P B KNG, T g, =05 ¢ WANA KA R R A, mol/m’
Hrp 7 o AT AR T s AT

(2)

1 P ~Pu
= = 3
p. T, T, )

Aot KRR, s/my o R RRIELT, s/my p i p S Bk PR  SUR SR TR K R
kg/m's p, HUAKEHL, 1x10" kg/m' Horrr, WTLSRA R RBATIHH

() ] )

u, k 2,

E =
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z

w, = uk[ln( MZ_ZO) +¢>V] (5)

0
A w, WEEBHE, m/s; kg von Karman #$0, UM 0.4;5 w K, m/s; 2, NI LS RN EE,
N0.10 m; z, g R HERTMEEBE S8, X T — B8 R TR 0. 01 m' "5 o Fl @ 2351 2 7K 35 0 3 1Y
BIEN T, 75— BRE RTHAKETH o =0, 0

Bittelli 45" W4 47 0fi FH Sun'"" BE o6 BB R4 IR WA A7 v

r5=3.5(005) +33.5 (6)

111 P 45 2 A0 38 3 T AR 9 T SR R AT 5
M e x
Pr T R(T +273.16) (7)
XA M, R K B BE R B 0. 018 kg/mol; R AR E KL, 8.31 J/(K « mol); T Rk ,°C; x b AH X i
JE,% 5 e NWFIKKIE, Pa, £

17.27T
e.(T) = 61lexp (720 (8)
IR 25 S AR R 0T LA A I e AS b B SR T s AR TR E
h +p,.
Xw = eXp(R(Th +273. 16)M“'g) (9)

X g BEAIMEE, Bl 9.8 m/s™; T BIERMIRE,C; b HIEFH, mH,0 )y, R van Genu-

chten &7 1 PEFT I
6-6, 1 " (10)
6. -6, |1+ (al hl)"

p,. =—cR(T +273.16)/(p,g) (11)

T T3 p,JUR T 5

2 iR 550H
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T KU SR s O, LR SRR BB, i -

~80

i 5 SRS P 2 B 858 52 B 1 2L 9 58 8 4% PR B B L, A -
L R0 1 0B 52 53 90 0. 1°C AT 2% 4 R
T, HiRGHXEN HEERE S REEREAEEN, £ o P 170
I 2L 2 A G B 2. MRS R o =
2 B - = leo £
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EE 3 b, 4% B 2 2 I P b 0 09 i D Sy
BrmyzE k&, 11515 2 4538 56 41 4% B B 18 78 & R A 1010 20 30 40 50 60 70 80"
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VMG W E 4T, A HHEFEWE L ERE/)NT B + Fig. 2 Variations of air/soil temperature and air relative
HEZE R AR AE K 2RO B P, T R T M b 25 humidity during experiment
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Fig. 3 Average evaporation rate of each set during each period
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Fig. 4 Accumulated evaporation process of each set ( measured and simulated results)
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s MTRVE N, AR AR AR SR I A5 R R o % A e R UL A SR AT R 22 0
BERNER 2, B BS KRN, SR A IR 2L 0. 15 mm LN FeRAEXTIRZETT T, BR AS F1 BS
e ALsh, B IITE 0.4 mm DL ARifE2E 07 W ER BL S 21 AR 7E 0.25 mm LA W] WAL &5
AR BAT B WKL, D] 48 0 B M M R 25 R UUTE R, SR A A BB ) 53007 vk RE 08 vt 1 550 1 k20 x 2%
e R, XA U] AR A P R 2 5 AR R R T R B

®2 HEMTHEERRESW

Table 2 Error analysis of simulated results

KA S  FIEXBRE/mm R RGN R /mm G/ /mm | KBRS FEEIIRE/mm BRI RE/mm AR/ mm
Al 0.10 0.29 0.14 Bl 0. 06 0. 83 0.44
A2 0. 02 0.25 0.20 B2 0.08 0.39 0.14
A3 0.02 0.31 0.25 B3 0.01 0.33 0.18
A4 0.13 0.39 0.24 B4 0.14 0. 40 0.16
A5 0. 10 0.37 0.25 BS 0.29 0. 62 0.21

2.3 ZEAEBRZHWZMER
R R R BT B SO b R ZE R BRI R I R . PR FOR UL, XA IR IAE TR+
Hem R 2 LIEMK AN R E KR B A o R L B T A SR T RS T K 4 iE B
oA, PRI RUIA Sy, 7R AR SO 50 v v o # 5E a 5 e) Hh  K VRORE BE R S e 78 R R, B (3) AR
(12), %%
B = Pys __P\a
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I3 AR ERR WL, WafEfE N, JE— PR R RO Aok T, tha(7) ~(9) 1
g &M, 1

dpus R -p.M, g (T, +273.16)* 17.27T, 17.27T.R + (h + p,, )M g
(T, +273.16) exp - -

x 100% (13)

(14)

(T. +273.16)R | X (T, +273.16) | T, +273. 16 _ (T. +273. 16)R

K T, WS, Cs x, WESHAXNRIE, % ; dB/dp, N 78 K E R RBER B M 2%, R 7 7EFE
E R, 28R HR RO I B AR B UM, AR, dp/dp IEARTEE, MEZFUEERIRE. &
SAEXTIREE . B IR, EERERERA S,

T (14) A5 B LA 4552 i N R XF dg/dp, M sZma g, IR A SEEIRE T, =T, =25°C |
X.=50% . h=p, = -400 cm K3k FEJ7, SR FE— Vi B P9 o002 E 52 i [ 28 A (B, AT BB 408 AR 45 24 LAt T 38
THE R, dB/dp, BEIZN R WAL AL ;1 B o ORIE 78 & ol R RN 78 & R R A O IE, 45 I3 B9 HUE Yo [
NAEAS p,, >p,., X HERE S B HEREE RS E R 15 ~35°C, BAAAXTBE N 10% ~70% , e it 5 F
JE#HR 2000 ~0 em K3k K Sy, 0 H oM F 45 R Z RO 0 g, B 45 R R B BUE # T R T H — 1k
ALI\IE:

X - X
Ty x. (15)
A XX R X 2R A DR 2R SE PR BUE L e RO A /N EUE ;. m iz R 0 — b 3 2 5 1
B, f10sn<1, 153 dg/dp, Pl £5 5 W [ 2= (28 AL AR AN ET 5 o o

M5 WTLLEH, dB/dp, AR R MR oy B3, 52804 | 25 R A2 SOMXHE B 2 84 i
OB HEZe I 2 o 24 8 BRI . 25 A0 T v i 2 AR 6 8 B AR KB, dB/dp,, B 3 HE K T 43 A 3L AT LA
HIEE, MR AR ERT R AR, SRR Kk K VR E S S ROKIRE SR, DT B0 e 28
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PR e/, Hbi 3 p,, =00, g=1, A
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Fig. 5 Regimes of dB/dp,, changing along

with impact factors
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Fig. 6 Evaporation processes of salinized soils under different supply rate
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Contribution of osmotic potential on bare soil evaporation rate *

PENG Zhenyang', GUO Hui'*, WU Jingwei', HUANG Jiesheng', ABUDUHENI'

(1. State Key Laboratory of Water Resource and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Institute of Survey, Planning, Design & Research,Changjiang Water Resources Commission, Wuhan 430015, China )

Abstract; A combined approach of evaporation experiment and mathematical modeling is used to analyze the influ-

ence

of osmotic potential on the bare soil evaporation rate. The result shows that the osmotic potential is proven to be

the main reason for the decline of evaporation rates in saline soils when no salt precipitation occurs. The rate decline is

almost linearly proportional to the decrease in osmotic potential, and is also affected by air temperature, air relative

humidity, soil temperature, and soil matrix potential. When a constant water flux is supplied to the topsoil, the evapo-

ration rate would always tend to be the constant value. However, the evaporation rate in saline soils is rather slower if

the saline water is supplied to the topsoil, and the steady evaporation rate would tend to be a bit slower than the water

supply rate.

Key

words; salt; osmotic potential; bare soil evaporation; evaporation rate
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