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Experiment on evaporation of high —- TDS phreatic
water in arid area
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2. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China)
Abstract ; Experiments on evaporation of High — TDS phreatic water in arid area are rarely inrestigated in
home and abrood. Experiments on evaporation of different TDS (3, 30, 100, 250 g/L) preatic water
were carried out to research evaporation rule of High — TDS phreatic water in arid area. Results show that
there is significant linear positive correlation between cumulative evaporation and time duration under the
research condition, also the same relationship between TDS of phreatic water and cumulative salinity in
soil profile. The variation of phreatic water evaporation is lag behind the change of surface measured by
E®20 equipment, but both of them are more drastic at nighttime than the daytime. Except the treatment
of 3g/L TDS, the nighttime evaporation contribution to the whole day evaporation of phreatic water in oth-
er treatments achieved sixty percent. The research shows that the daytime evaporation capacity has signifi-
cant effect on nighttime evaporation, and the soil water, vapor condense at profile also is an important
driving factor for the nighttime evaporation.

Key words: high-salinity ground water; degree of mineralization; phreatic water evaporation; arid area

VK ZE R RAR T KRB, T K RS TR R XK 28 R R Al
FHOKIANG 2K P i B 2R Ry WS A LG S M A R B R K T AL
TRXWKZ A T 2 KOKGIREA ERmIs B, R SRR i M R KT A 0 7 Bl
BRI B MRS T K RS T AT T4y WUEE. Jorenush S5 GG TSAM BRI 5y
B SO AEROKRER IR K0T O TR A T RO AR (0.3 m
BEU T WK R MR e DR 3 Rk 2 R i 1Y ~1.20 m) FAR[FEERE (0.5 ~13.0 ds/m) Z5F T Y
T T T T RS, AR BAIK TR A R A AR A E LR

W #a H #9:2012- 05- 21
E€WH : FXKHARAREETH (51069016 ,50969010) 5 [ - HEIREEA f ATV BHF £ B2 28 350 H (200911004 ) 5 #758
EE XK 327 KoK 3P T 5 2R 4 (xjswszyzdxk20101202)
1’!5%'3 SR (1985- ), 53 Il AU HEE A A, B PSRl IX oK — Ehia 78 I SRy TSR .
BIWAEE  JHE I (1964- ) , 55 Wit Jelif A\ it 80d% , A 2 0, I§M$$$Eiﬂl?ﬂiﬂﬁﬁ SRS X K
- FIBB M SRS



4551

TEBLSC, A T DR R K 2R R 5T 7

YR T M T K IR K B Ak B — /N T 10 g/L
A5, T AEAR St 5 DX K AL B R iR 8] n x
10 /L, #H 2 Eik n x 100 ¢/L, H AT T FIX
PR VR K 25 2 7 R e B SR R B0
AU XD 1 B 40K b TR ()5 W 2 G T i
WEFE , B HORA 2 A BAI/K Sy, i A5 3 FLBR
SER S LN TRIRR AR AR o TR, O e VR K
ZERARIIEFE , X TIRAEFE T 52 X 5 36 B K 78
RS E T, B = Eh B R K A,
R Eh T T A Sk Eh IR HAT S A B S S
B ARSI A R L SR S B A A
BP9 JE IR B 7K R 8 B T e 5 i ( AR fRT AR
“ELIHFERR S0 ") WY ZE B AL ZE R IR, &5 H
M FEA MR K RARZE R FRAE . H W28 & sl & K&
B AR, Fr b AT A 58 R IR AR T R X &
ERBEVE K ZR R ML R A BT A, BAT
1A% 5 ik Kbkt
1.1 RBESEEMN

CE0 ] 8 TR 0 3t Ay 7K 1) S e o OB R gty o7
Toprsm e AR S A vA N (AR AR e ) B
N PEJR T ARG 15 km, 4K 886 m, &b T K 1L g
B FLR 4 b 300 2% LA ] P BRSO Ja 2 i K i
PR A, T/, 28 A A, B RO 2ZE K, 245
IR K HE 58. 6 mm, PELEZE A HE 2 788.2 mm, H
FEAT %L 3 036. 2h, 4ESE 56 11.5°C, =10°C fliRE
4 121.2°C, JeAEIA 191 A, ARGFSERIH 4 A EE RN 1
m 28R AT AN R REE (3.30,100.,250 ¢/L) 7
R IZE KRR, I DL AR 20 em 28 & 48 B K
78K E g0 RN R TIE K RE
1.2 RIEAEBN

B SH IK IR I A i v L
TH, AR HZEB T E R K RS &
B o e A B, v 1. 8 m, IFREH A 30 em b
TR UE)Z , TS 5 M 57, i, Hk R 2
P A A PR ZE B, I 958 1) 45 20 28 2 SSOK A TR
1.4 m, SRBELUE E AR KA. R BT
(ALK e B R 25 AN TR A B KR 3 3 ) 5 2 5
ERIL P VAR T A28 Aok 0 7 AN TR 4k 3 8 7k 2% 1, WL
DAGEE 4 0.01 mm,

4 FZRBAL R G T4 B 58 A R, 1A
KRS 4, 8 FeEE T A AT ORI A AT, T
FIBURLA B WL 2R 1, F 5 Rl BORS £o 3e i I

TE L REE IR T R 0. 9% 5 M1 5 By R B
A\ F2%, 30 2 mm SLRPRUER AR B 192), 2
FRIRE LIRATE, 2 1.755 g/em’ (RERE
Poedn,

Cl - Na B 5 XALH DLAK g £ vk Kk 1k
IR IR, A IR P B AN [R) R Y NaCl #5905
BFANKA A2 TUAR XS I o 360 tes 00 300 P AS T
PR (3.30.,100.,250 /L) AbBRIE K78 A it B2 AL

&1 e EEBRIA N

TR 201 1/ % e
bk kgl Wikial
46.4 38.5 15.1 LR

2 RERER

TR W I B B Sk 2010 4F 7 A 30 H & 2010 4
10 A 10 H,it 73 d, 5T 5 IX #0828 & i B, S %
T FERIRE HBAOR 2 K. WE S B ARG Mk
FEWIKHE R B E gy 76 B8OK T 26 20, WL 1]
Sgdvstat a4 H 20:00, 8 526 HE9 9
H 315 d, @WK S E o,y 28K 285 H S KRR
&, W stE] b BTt a4 H 20:00 £ 8:00, ZA<Hf
GEOMHTIT L B g 7K T2 kSR AT K28 4

2.1 E, BRART HEEKRRERHS

TR SRR A ] LUE R fe /v K 28
(g — MR A 1 R S E gy B AT
WAL RE TR K AR K i IR I 1 B M IR A
RRFR, AU 45 21l 2 T 15 3R B ZE & o Bl A A
(£2),

100 [ ok a30g/L  al00g/L 800
£ g0 | D250g/L ok, K
£
1§ 60
¥ 40 |
%

0%

40
I e/
1 MW E,, RARATHERBKEREZLZENS

WK 1,2010 4£ 7 A 30 H % 2010 4 10 A 10
H ,'H“73 d’ E<p20 ;% H%Ziiﬁ7“ mm,iiit?%\ﬁ
(A Ak B b BRI K Az Ao, A b BRI K AR ZE
KK ZE /NN 250.30,100.3 o/L, WKFEL
S R R 3B KRR AR KRR JT . B R K 7 3
TR AR P A% A BE VR K ELA R R R 5 oK A



8 K BE IR 5Ok TR A AR

2012 4¢

WA, HERE K RN RSN, Hofth) ah 5 5%
Pt AR A . R, 25 4K BRELSHEHA
[ FEIHEE , N2 AN R B b B A 2 + o 22 55 2
T 56 90 Uy = B A5 A2 AR TR, pl e o] 8, SR 2
Yo B PN [R) s /K A B X s o e A 22 S
0 , P TR WA TR K 28 s B, P A AR TR A A U o [
X P2 FANBED 1k BE AR A T 52 B — Ty 1) AR Ak,
VEFINLELE 4%, 5 N 3R SO 25 ¥ A8 A0 5, T3 B4 T
HEIRA RIS

TR T K b2y, 2 S B R R ALY
FHHEE, A LKL i T R ik
sk A FE B 4% 4 Ak (3,30, 100, 250
o/ L) V7K BRI S 4 TSR A UL 401 2837 7T AR (em”)
T AR L = 4 8 0. 098 (1. 47 4.275 . 13. 325
oo W2 FR , 3 AR SR S A1 B 2 i
PEIEAH IR HH I R R 0.996 ( Tnoaa = T2,0.05
=0.95),

K2 Ey BEARTHLEEBKRRZLESHKXR

i H T r N
E oy 7% y = 9.74x + 44. 11 0.992 73
3 /L y = 0.39x +4.49 0.991 73
30 &/L y = 0.67x + 1.90 0.998 73
100 ¢/L y = 0.54x +3.72 0.997 73
250 /L y = 0.69x +3.74 0.997 73

T Or Ry Oy BB R A, mm; o« I, VO REACRL,

Tn-2,a = 171,0.05 =0.23,

EFHER RS AR (2. 1) Brigid A R 61k
JETEK SRR At Bl I A A AR R 4% 41 1) 22 57 A
FTWIE—E L ARG B A S Th AR X B AR 5 3
RN, e i K28 Kk — s IH A B F
Ao BT IR AR R /N (R S R b
TEAHSE, QA 2 B R BUULIIY N 25 67 (0 RE Ak

PR K SRR K R =/ R:250.30,100.3 ¢/L
(FE 1) o (EYH im0 kR &k — e G, g
TR RN & — R, 9 X Y
MR T RE AT AN [R), WK 78 e It ke A= A4k
FIAS, B A K 2% & 2 T K A SR S i 5 A, AR
P eI = W Z5 3R, VKRN 5 em B, S5
P 250 g/ L AhBE 4 (A 3% J2 i v] BUER Y il dh 72 410 il 28
%, [l Bk SRR i/ N A =2

»=0.0536x-0.3369
r=0.996

HEE/ (g em?)
wn

l(I)O 2(;0 30IO
FALEE /(gL
M2 TEHERRESTLEELLR

2.2 AEATUEBKEELZTUHNE

M3 J B 3 nTLLE H, UL (2010 4 8 H
26 H -2010 459 A 9 H) AN[H LR AL B H 1k 2%
RREFSPE, KIREH N 250 o/L 4B 30 g/L
REBEARE , H—f ) F 100 J% 3 ¢/L 4b¥H,3 ¢/L 4b
B AWK RN, TR 3 BRI /KZER &
AR , £ A R 1k B2 AL BRVE /K H -
ZZ R R RE/NHR:250.100.30 .3 o/L; AR 4L FEH
FR R K B AR B 2R LA 100 % 250 o/ L 4tb
P K,3 o/L A B 2,30 o/L bR/ H & Kk
T2 0 B SR EE LA 30 o/ L AR FE /N, HHH
R AR A R R/ NG X R 30 ¢/L AbELH
IR RAAAIN e 2% o WK H ()78 K i KA
WA AR AL FEZR K. 100 o/L >3 g/L~250 g/L >
30 /L, X1, 100 /1 4k B H [A] 7K 26 A& 28
fhdgs R IRE T 30 g/ L A BAS A T AF XS 2%

<

*=3 EBKBEERAZDEGITIFE mm, g/L
— HZ 4 & HE3 PN %N ) TR HIEZER R FoRAR
ARk 2% Y a YIE R BI{E0R BB R RAF I 5 F 3
Eg 78K 9.80 9.87 6.33 0.27 2.43 7.20 2010-08-29
3 1.05 0.42 0.68 0.02 0.24 1.05 2010-09-05
30 0.80 0. 80 0.55 0.00 0.17 0.75 2010-09-05
100 1.35 0.66 0.79 0.06 0.30 1.35 2010-09-05
250 1.15 0.81 0.79 0.04 0.24 1.05 2010-09-05

T B R 22 2R R RO S e/ ME R 22 5 H R ZE S i fg AR R « AR H 78 S ik 2 22 WY e R WML

WK 3 PR, 5 E gy K78 KRB S AL,
ARG AL B AL BE ¥k 28 A sh A e AL S EAFAE
—ERI A . R 3 SR T i T &

E gy H 878 K i e RASIE XS H 3915 2010 4F- 8 A
29 H, W&l 3, 1t H 78 A BT H A KRS0, 1%
JO7 H BB 25 A BRI K 28 K AR IR AN L (A7 2 H



4551

TEBLSC, A T DR R K 2R R 5T 9

Ja (8 A 31 H)HA RN, Kk, BKZEENE
X AR 2 5ot A8 738 A P ) 1, 2 A7 AE — 2 B[R] i
o X R 3E T KA R RE 1 AR A i) L, b 3R
IR Z [BAFAE B R K 28 & BAA —E 1
“PETER, NS b T 7K 78 KX R ZE K RE
AR e 7 R G IR . IR AR O, E 4
axf — s BT[] 7 B K BRI, A RE 52 ) 21 kb T K A7
AT BRI K 2 R R AL R B RN R RIS, AN )
WAL B A PRV K 28 R S A A R A — By, 51k
J3E 2 S0 AN ) b BV K 7% % 1) H )R 1 37 AN BH
o FIAMEAT TR, A AR AL BV K 28 K
H s KRAZ IR BRAE 2010 429 H 5 H, M AEK 3 h
ATLAE 1, 6 H BrXS R 1 E 4 7K 1 78 & LT 5
HWNITC RIS, o8 R Sy, 56 X A 2010
9 H3 HES H B R KRR, +3RZEE
ol = BRI , (145 35 T N AETE K VR BRESS , 3K
W Sy 0, R SR g K okb 25 K B BE T3,
IKZE R IG IR o 3 190 FH 38 T4 0 il e iz 7 )
AT 38K P VR R 0 K 25 % 3355 T i
F A NK B RVERSRE , KA K AE T2 AR
A G E LN EERNR . WKk RPORE
KZE R SGKZE K (AR R gy 78K ) 1Y
FAEY LI A28 RS E g K25 R 2 Ho AR
RS IKFE R A, AN TR A B A B K 7% R ZR B
E oo RN/ (HA HA B A (E 4) o

4r —o— R K
—&—250¢/L

——30g/L —e—100g/L
——E,EKE

BHAKERE/ mm
[S8]
— — o
(e} wn (=]
B, 25 K& /mm

w

1
O

i

1 1 =y 0
08-26 08-28 08-30 09-01

09-03 09-05 09-07 09-09

H#
B3 Ey RABH LEZ/KHEZLIE
04r .
\ﬁ 0.3 3 2 O30gL
& 4 A100g/L
ﬁ 02 . ggg A 0250g/L
LR

0 5 10 5 2 25
4 FREMSEEKERLARHME E,, BREXER
2.3 AEFHELEEBKEZLANERTHL
R4 AL, Egy KON R 10 B b 3 K
IR BN 2RI B KT AR, ZEK

12 O B S (B AR BE R 100 o/ L b BRAL, R B
WA R T K, 3 U0 R A [) 7K TR 28 e i 7K 78 i
AR RIZUFR EE R T H R, X4 5528 AT Sl
T B R % T T e R A 25 4 LS B AL 8 P T 3K a5
WER I ZER TR, E o KIHZERE FEAEA K
AT, 3O P R R AR A o, KA ZE R e 1300
AR 3 g/L AR (CF- 3B 78 K A ) 4, Hofth =
ZHANTR)AT A B A 3 K A T) - 3 25 e e TR T
Ko E gy KRR AEE W K 8] 78 K 1 (i A K25
AR 26. 2% (Egp ) 47. 6% (3 g/L)
61.2% (30 g/L).60% (100 g/L).59. 2% (250
g/L) o GIRGETIR i XA T4, B ZE K, H
KA, RRZE L08R, TERZREOES,
BR3P RS RS 78 SR, T 5 K A
/MRS - KW Ty 38, SR s K 1) s B A g+
ek, B KR K o ARV K ) LB BSR4 1 4
Ko7k, e EE— IR R P s e TR AR
RBESIEA . IXAELER E], WK B 25 FRR 224 45 A
RZE RN A K sl o (R B, 2% 8] =
TRIRRE , e R )2 T B PRI, A5 KA A 1 4
T 22RO EEL, , T )2 LK 3w L, AR
A7 3K 3N, WK 78 K 3K B i3 ek . PR, 1%
(] Vs 7K 28 B 3K B BR] 3R E P S 0 2H B, B R
KAZR ARSI W RE IR IK B R R K IR e 4G 7 A 1 11
JEEKE . 75 FIRZEAAERT A K ZE ko at b H
WKZE R ROy 8 (3 ¢/L A BR4EE 50% , 30,
100 J% 250 g/L AbFHI5IRE] 60% 247 ) o
R4 E, RARTKEBKBRELIL
T KRR CFHRE RO

mm, g/L

o A s PMEIRE YR

E g % 2.59 6. 80 1.91 4.61
B 7.28 5.00 1.35 2.88

3 o 0.20 0.95 0.19 0.75

B 0.22 0.50 0.09 0.33

30 % 0.49 0.85 0.13 0.61

B 0.31 0.55 0.08 0.39

100 #%  0.39 1.25 0.20 0.86
B 0.26 1.00 0.30 0.84

250 K 0.48 1.05 0.14 0.72
B 0.33 1.00 0.12 0.87

TE LIS Bt 2010 4E 8 A 26 H ~2010 4£9 A 9 H.,

3 &5 ik

W AR R ALEE (3.30.100.250 o/ L) 4b FH v
IKZE KX HARES , 45 UL R0 8518, % Tk — 250t



10 KBRSk TR R

2012 4¢

TR R K ZE AL, 48 Sk R B A
HEE N,

(1) FEAR SR I F5 A, ORI 1A PN 75 7K 28 & 1k
T rp 498 1w AR L B 5K A BE AN [R] Ab B UK
SRR R SR A R B A OGOk
AU EAE 7R Je 2k 8 v 2% b JO ™ A 5 M 2 T S e 9 K
7Rk, Hak My Bl A B2 A8 R B R 5 — T
], HAE LR 2%, 5 i — 2D W AR T .

(2) AR AR A A R WK H 28 & sh 28 kA7 #Y
GEIHHFE S BT , FHRE T E gy 28 K AF KT 728 K BN A,
AR ALV K H 78 K S FEAE — 5 W TR IS (B[]
VKA AL AL B H ) IS 25 5 AN B 42, 30 g/L Ab 3
AR F oAt JLZH A BEAR A3 M F-2%

(3) AR AR K 75 & R BB E o0 3G T ok
/N AR B B E A (1 4) .

(4) WE IR 75 K Xf HoR R K T 28 & S oK
BRIRIN A BB N B E gy 28K F
e A RIAT K Az A AN o H 28 A 81926, 2%
ANV AL B AL BEVE K H 28 & wvp, R 28 & =
CFH) BB R & (3 ¢/L Ak BEEE T 50% , 30,100
F 250 g/ L AbIRIAIA R 60% 747 ) o PRIV K 78 &
(SR B R 2 pR R A3 A A - 11 R R AR 2R KT T i A
IRBK B K A A1 K VR eSS 7 A R 57 R 3K 3

HHRERIRF HES R ERRFFL
5 7k 6kt Wl T AR, A&

B3k

(1] FEHR, WAL, e 55, 55 RIRURas i R il k28 &
MU AR ZEL T ] KR4 ,1999,30(6) :6 - 10.

(2] SEBSC, Fal e e w6 B v /K 78 A il g F 50 IR % e B2
[J]. #F7K,2011,33(2) :11 — 14.

[3]Rizh, B b, T ol R B RE PR B AR B LR St
MBI [T ], LR = WL SR A, 2006,25 (4) 1432 -
434 ,438.

[4] Meissner R, Rupp H, Seyfarth M. Advances In Out Door
Lysimeter Techniques[ J]. Water Air Soil Pollut: Focus,
2008,8:217 -225.

[5]Unold Gv, Fank J. Modular Design of Field Lysimeters for
Specific Application Needs[ J]. Water Air Soil Pollut: Fo-
cus,2008,8:233 —242.

[6] Yang Jianfeng, Li Baoqing, Liu Shiping. A large weighing

lysimeter for evapotranspiration and soil water — groundwa-

ter exchange studies [ J]. Hydrological Processes, 2000,
14 1887 —1897.

(718 & e, #H06, £ . Fri IR X ka8 2 mrE )], T
%X ,2003, (5) ;23 -27.

[8]Zhou Hongwei, Li Shengyu, Sun Shuguo, et al. Effects of
natural covers on soil evaporation of the shelterbelt along
the Tarim Desert Highway[ J]. Chinese Science Bulletin,
2008, 53(Supp. II): 137 - 145.

[O18 F A7, Eh3eam, 52, 45 B BRI gt da A= 253 7K £t
BHATHMERA E [T ]. + 5 X 12, 2004,27 (1) -8 —
13.

[10] BIeE W vr 75 , TSR, . MR SET i AR v /K 2%
RHVBAEASAUTFE L) ] KRR E e ,1997,8(4) =313 -
320.

(11 ] B, # bR, AR, 5 AE A KR Rk 78 &
B AZE AT R AT L [T ). HEBEHEAK ,1999,18(2) -
26 —-29.

[12] Fdte, X 2%, 2% Fi. WALV 50A TTVE AR K A0 T %
KRR [T ], £l TR %4 ,2009,25(6) :26 -
32.

[13] Yanful E K, Mousavi S M, and Yang M. Modeling and
Measurement of Evaporation in Moisture — retaining Soil
Covers[ J]. Advance in Environmental Research, 2003
(7):783 -801.

[14]Lautz L. K. Estimating groundwater evapotranspiration rates
using diurnal water — table fluctuations in a semi — arid ri-
parian zone [ J]. Hydrogeology Journal, 2008 ,16:483 —
497.

[15]Lhomme J P, Guilioni L. On the link between potential e-
vaporation and regional evaporation from a CBL perspective
[J]. Theor Appl Climatol, 2010,101:143 - 147.

[16 ] AHRKE , 5RITHE , T4 JU. By {E XK I8 & IT 5K B 5%
M Sy AT[J]. T 5 X, 2007,30(6) :820 - 825.

(17 ] s B, f 22 B, X B, 25 1% ORI i R 5 45 B &%
G RWESE[T]. T 5 IX 5T ,2009,26(3) :347 - 353.

CISTXITH B sh i, 2 4 M. M T 7K 78 R ML Ak I L 5 + 3
HHRARLT]. L34, 2002,39(3) :384 - 389.

[19]Jorenush M H, Sepaskhah A R. Modelling capillary rise
and soil salinity for shallowsaline water table under irriga-
ted and non - irrigated conditions [ J]. Agricultural Water
Management, 2003,61. 125 - 141.

(20 ] SRS, il 4 e, X AN, 5. i i Al BE X D + B Ak
IR IEe [ 1], ol TR ,2011,27(8) :84 -
89.



