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TR OBEE (330) : This paper aims to develop a salt accumulation model considering
effects of salt crystallization on heat and water movement in a soil. In this research, the
relation ship between mass of salt accumulation and albedo or evaporation resistance was
evaluated through indoor experiments. Conclusively, our proposed model could reproduce
the time variations of salt accumulation mass on the soil surface, evaporation, soil
temperature and salt concentration.

AR EHH
(SHHHAL - 1)
[ERES S R & & &
2011 ¢ 1, 300, 000 390, 000 1,690, 000
2012 4E 700, 000 210, 000 910, 000
R
ERE
o Fr 2,000, 000 600, 000 2,600, 000
WS - T

FHFE 5T - AIE < AT
F—U— K, L, BE), FRHL ST TR L

NSO RS, fk, TR
JEERIE 0 AR D FEBRE L FHREAE & o ki X
HETNVOZBIENRH L LN TWDR, HE

1. WFZERAA S DT =
REMZRMEKBREMBE O —>TH 5 14
DHEFF IR P TEL LRI L TWD. Bl

X, X% A X Tl 4. 2Mha, FETIX 6. TMha
BLOA o FTIT 7.0Mha BNEEEZZ T TN
HEELNA., £2, A—AFZ U T Tid=z
— BRI —/L R u ZADOHFMLEEICLY,
H KNS B U 1. TMha O EHIASHE 2 IZ &
0 HHERHSEZ2WIRREIZIE > TV D, S BIT,
A< N T HHERESCH HARKE SR 72 &, HFIC
X DR OBEM LS BEIC > TR Y, HE
R DOWEN BB N OMEATHD.

TR CHEE L 72 DRI, T H BRAGRER
BILOWHEZOWEL LOTFHZIT- 7=
WFZE X HGEH O ZE %2 R T 135k CHETH
0, HEER/HENT TR T VR L O ER
EROBRBIIAT+DEEDLIDEERVOD
DEURTH B AT, AN ENGE(E
EACIRIE)CHIGER BHFZERI Gt & LT D b
N (E IR L) TECRET %R, 2R
11 LW A2 359 % 728D, WFZES L iIZs 5 Tetih



Bt L U TN A = X AR 722
RBZ.

LR L5 IZHEHTH A = X LD 50T
720, HEHTHET VOB S, HEEOL
KBGIEIZFF 535720 i<, #dbhics
T DM EREMOBREOHRILICHEHFSTDH 2
ERHRFTE S,

2. MFEOEM

2 TARMZE T, PEOMRENEE T
B(F v AV A WN)EED D OFTHEEREEA
=X LERHRB EE DI, FrHEEE T AR
RO BEfRF X OWr H I & L KRB B HHT
OBMRZ EREFHNL L, ATtz EE L2 -
Koy« BB E T L (BEATHTRIET L)
PHESL, TOZUMERIETHAZ L2 HP
ET5.

3. WD IIE
ARFFETIXLLFOFINEIC X0, HEHTH PR
ETNVERETD.

(1) TR RFPRET IV OGS

OJE IR O TN @ H K FED )R EIZ T,
LIZRd T, 77X FE, vE=—1
— b EAWT, TR REHOZ L E
BLIEEOT LRI EZRDS.

QERER=ICT, K2R T/VT LR
T, NI O RS OB i A
W, RS AKRB X OWTHEREZ2 2L E
HaNns, FNENOEEREOT LR
ZHIE LT (R w7 R¥E L FEFRR) .
@/NT LR NEEBEOREE A RGEL, EED
Mribte & ARG KR E BB LT KT
WETVERET 5.

(2) Hrific L BB REEROEEL

OEFEERENICB T, BEx, 7—4% 1
H—, BEHBIOLEI T 252X 3 DX
I ET D.

QA TS T A0 0 HRER S, %
s, MR, THIREZ 22 EHE
T 5.

@V rEZEzx, EdoOBIVOEKY
KL, AT OKAESBEREL A E ER
(Browweib) +5.

(3) AT TIIE 7T /L DREEE & K FERRRE

OBEAF O fafn— A HEPIZ IS 1T 280Ky
Ok#ER &) B LOHEBE DR IRERL
fRATET T, koo (1) 38 LUN2) Z A7
AT, BT TFRIE T V2R 5.

QEWNIENTH 7 23R ZATV, ko (3)
THHIE L7 e 7 0 D 2 4 1 2 FGEE
T5.

Pyrheliometer

Support

E Chao soil
o Plastic sheet
.._._L Foam polystyrene
a
=
T

| ]
I 1.5m 1

1 BpA i 7 L IR

Heat lamp > 4

0.10m
Pyranometer

Mirror or

Chao soil

2 INRT LA R R E A

Thermo-Hygrometer
— Thermo couple
I'd

1,2,5, 10mm
%0 e
200mm Insulator

L 11
Electric balance
B3 ZFEHEGTIEGEE
5 Heat
o2 .\Ilcroscopeo‘_]amp Unit:m I
) — < Optical Mariotte
0.1] 0.077 dispersionseat  tube
PN F10mm Waterp
Imm supply
%IIII'].I:.I]I tank 0.1
0.15 rings
0.17 20mm - - 4___
rings
Saline
water
Electrie
balance

X 4 HEA i S ERABE

X oo o




4.

WFFERCA

AR TH LN TR R EZ L TIZRT.

(D
@

@

(2)

(3)

®

T IR RIS T L DR

BHOT N RIZHT DRy 7 AEOT )L
RHIERRZIL 4% TH Y, Ry 7 AIETT IV
R RUEIZAENTHS.

W L RO T LR RO I
HIEENBEINT 2o TS 220,
W 322 0.8 1ZHE 35 L HERI S b
WONTHRRAE LR WES, Fy 4/ A
DT VAR ERFEERKBOBMRIX, 7
R RPEREEKRICRFE T, —El
TR L OB —ER, B
F OB KREOHRE L HIZT LR
DT BRI D 3 DIZK Gy S D,
B2 TIL 3 DT IS RFRAET VAR
R, K6 DL FITRTEFVOHER
ERRLEmWNI ERSho Tz,
BriidElc X 27280 & &b
AFPIXOHEBEREN EA T2 LT
HFOKBRL[BENME T 58, Gi)
SR AR L C BT AT
BT X o TARBIRPIA 2 EH- 5 HR,
Z D% AT H B O BN fE VR FEHE
TR ERHT A, 22 nEh
mFens.

717 LJE Bmm CHEHE L 72 AT RO
B WTHEEDV D ARSI S S A
TN DI RE VRIS H U I BRI (2 1
32703, Z OHIN=RITAT &3
HITHENBI LT 5.

Wi & ZR RO BRI, X 7 1R
HickVRFT N TES.

HEAT 2B B & AT T T L O R
FERRRIE
EERBABIHIC B W, HEEEIT LS
7 el N AV A N S E1Y &S e ) B e =
LARD DM, O FFRIIRR & & B
ik L, ZABEIR—EEE =T
TR A2 =3

H1ZR D> b OHEMT AL O 2 IEPTIT L 0
FRIEBITRIMITIR T L, RREADIKT
WP EEEE S BRI S,

D%, 7RI EITHEEERZ I 0K
/3 EFTIKTFL, #h—ElEmrLT.
FERBH AR R R4 AT DS B S A, TRf
] DR IR 5.
WrEilc £ 2 7 R R L OB O
WA EBRE LT TR T L 2 L
L, AT IR RO~@ & g U7z kb
BOKRTHE T VAT R R (X8
M) BLOTHNEHERE, 18R
EBIOEBREEHITE.

ARIIAT 7L 2 HCALHLT O F (256
LT, FBREMEROR RIS L O E HRY Ik
ZX 5.

0.8

al,

0.6

0.4

Real albedo

1 ¥ I ¥ 1
[al,,, =0.83-0.52¢" " |

-
-——

=[O =:Wetsoil (4,,<8)
—O— : Drysoil (6<6,,)
1 i T " 1

0

1.0

2.0 4.0 6.0 8.0
Crystallized salt mass, M, ., (kg/m’)

5 TN EAT IR RO BIR

real

0.8 |

Calculated albedo, al

0.6

b Y

181, Ag= 0,043
O+ :82, 4= 0.036

d &l —O= 83, A;,=0.022
013=al ., =083 ]
1 M 1

%] 6

oy (1700)
(%] +

Evaporative resistance of salt,
[
[S%]

0.2 0.4 0.6 0.8
Observed albedo. al, ;.

TN RPRIE T L OREERRGE
[107]

&y =006 — 0.06

- 1+(3.38M,.)" " _

0.1 0.2
Crystallised salt mass, M, (kg/m”)

X7 M e & 2O Bt

1 -u M T N T - ] " T M 1 " T M
‘ I 1
° M[ 2
E 1
=2 E (%]
&~ .6 T
%3 . .
= ED.‘-- o : Measured
g = | o —: Caleulated A1
> 092+ - - : Calculated A2
G | ---: Caloulated A3

% 1 M 1 M 1 M 1 M 1 M 1 M
0 50 160 156 200 250 300 350

Elapsed time (hr)
B4 8 i sEORRZA L



5. E7pFEIGmCE KRR 68 [MAER AT, H AR

(WFFEANEE, BFSEs 038 M OV HERT 72512 AEPE TR v R A, 9 H 4~6
IR H, 2013 (&EHRIE) .
UdEsEam=0) G5 1) 6. HWFFTHLAR

O FIRFEE, FEHBE, f@mEUEs R (D) WFFEERE
AW, FEETR LOERTC ST D iRy 3EFE (TERASAKI  HIROAKI)

Wtk DK H HHIRERA, LAY 67 | fmiEAst « KSR TEERISOR - A A
IR TR il A 24, A FefE L, Wigea& 2 - 40608113
\ol. 67/CS10-017, pp. 33-34, 2012

© HEWEE, FIREE, f@EFEs RNy 7
ZiEH WIZ SR ED B L O~ Y+
TN RRIE, TR 67 [MIAER AN
Al L AL, ABIEL, Vol
67/3-158, pp. 315-316, 2012.

@ Xi Man Liu, Hiroaki Terasaki, Masahiro
Kusama and Teruyuki Fukuhara : Effect of
soil sampling thickness on starting time of
salt crystal production, -LA%225; 67 [EI4E
WM S T A 22 AR, Al L,
CS4-036, pp. 71-72, 2012.

@ Qihan Qiu, Hiroaki Terasaki, Masahiro
Kusama and Teruyuki Fukuhara : Effect of
soil crust on evaporation and water
infiltration, TR 67 BEHERFITEE
AR, ARMEL, CS4-052,
pp. 103-104, 2012.

©®© HWHEE, FIREE, @5 S
T LA TENOBBENCET 5 B4, L
REERT 68 [RIAE IR AT Al i 2l A 2
f, AHEL, HfRE, 2013

(Fa¥E) Grb )

O FIRFEE, FEHBE, f@E0E R
S, AT L OEBITIC BT S H
Btk DK IR EGE, LA 67
IR AT, Al BRI v
VSR, 9 H5~7H, 2012

© HEWEE, FIREE, @ Ry 7
AiEH WTIZ SR ED B L O~ o
TN RRIE, TARSEEE 67 IAER AN
A, AEBRFERLF Yy 82, 9
H 5~7 H, 2012.

@ Xi Man Liu, Hiroaki Terasaki, Masahiro
Kusama and Teruyuki Fukuhara : Effect of
soil sampling thickness on starting time of
salt crystal production, A2 67 [EI4E
EE s, A BRI v o)
A, 9 H5~7H, 2012.

@ Qihan Qiu, Hiroaki Terasaki, Masahiro
Kusama and Teruyuki Fukuhara : Effect of
soil crust on evaporation and water
infiltration, T R*2355 67 [EIAFERFINGE
e, AEERFRLF Y32, 975
~7 H, 2012

® HWHEE, FIREE, f@mEEs  HEY
T LA TENOBBENCET 5 B4, L




