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Table 1 Some physical and chemical properties of soil in the study area
e +)2 wE RALBREE kL Fyki Bk AT
Soil tjcj: Soil layer Bulk Density Total Porosity Sand Silt Clay Organic matter
ontype (em) (g em™) (%) (%) (%) (%) (gkg!)
0~5 1.61 39.25 84.69 10.78 4.53 2.41
Kb+ 5~10 1.64 38.11 80.93 13.48 5.59 2.49
v 10~15 1.67 36.98 84.09 11.20 4.71 2.15
15~20 1.67 36.98 85.78 10.22 4.00 2.15
0~5 1.36 48.68 54.64 37.67 7.69 4.41
T 5~10 1.42 46.42 53.60 38.77 7.63 2.83
T 10~15 1.49 43.77 52.25 40.22 7.53 1.39
15~20 1.51 43.02 51.03 41.20 7.77 1.29
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Fig.1 Micro-lysimeter layout and ring-cutting method
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Fig.2 Dynamics of rainfall and daily mean temperature (a) and
soil evaporation (b) with time during the monitoring period
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Fig.3 Comparison of evaporation of different soil textures by
using two methods (a, Aeolian soil; b, Loessal soil)

8 H 23 HAI 8 J1 26 HM/NF &t J5, #%E 5K
&l 3a H XDt B3 )k S O 7R e a8 i 9 78 K i
s, WORBEIRALE, ERT)A T
R EBIETHAZE R, Rl 27, 28 H, ¥1J]
RIS 2R % 5 AR 28 % 48 40 il i 35.19% 1 92.8%,
XATREAE T A K A e 5y, i HAR
R URTE i by A A NS o a8
1R BN & 48 Rt 2R L ik 5.40 mm, [ J)k
F| 7.84 mm, WISAIZE R AR 45.2%, SR BRIFT]
BAER EREAWE D B e, K 3b w4+

4 -
(@ y=1.095x +0.0762
R =0.52"
p<0.01
3+

J13L (mmd™)

Cutting-ring method
[\S]
T

2 3 4
WZE R A% (mmd )
Micro-lysimeter

L 5 KRR A R B AR s, JF B
TIPS 78 K S OMAE R A TR 22 R A K,
TR AR, AR kS Rk N
5.96 mm, ¥ J]7EAIEF] 593 mm, BH (A2
0.03 mm, {H 24 J Fsf [ o TR 5o B8 0 K2 A I e
IR R AR I S R S KT, 3
DAL g5 R T REJE R XD Rk & e, R 3
KELBRFE 2 W e P K A B 5 B il
e, fOWZE L AP T A AOR 3 2 A A K 458
e, FEERS KOS AREEIF 20 cm K, (HIEIFT]
W RAFAEILIR S, AT REKE A B BT 20 em AR
211070 ) 3 = R B =TI TT: B o == % 18

R, TIRALBCERERRN, £k AB

H5EAMEA ML 20 cm W, LA, S 5RRE
iy - O ZE R AR B BUK A, O E 4
R\ THINE, XE—ERERR TREEARSGNE
B . FTLIWE B AN e 45 R R, N
MRS, M ONEAE A e RO by, AN
T R IEAE K, PR AR S R Y AR R

TR ZE R A8 AR JI ki AS iy 328 R i HAT I
BRI R, K 4a VD AT, PR
AR B B E K (P<0.01), HXEER Ny =
1.095x+0.0762, FH R2=0.52, RMSE 7 0.84. [¥]4b
WA SR Tk SO R R AR WA T vk R AR AR
BEMK (P<0.01), HIXIXRN y=03729% +
0.5398, 1 H R2 k% 0.59, 5+, Hkit
A PE T, B RMSE 3 1.07, WP /Y& .
ME ] LUE AR B 4 RS £ 3 TR R R

4 -
®) },—0.3720x +0.5398
R =059"
p<0.01
3 -

1k (mm d ™)
Cutting-ring method
[3S)
T

0 1 1 1

TARIZE K 4w (mmd ™)
Micro-lysimeter

B4 ARAEENELTIRFEM(a KibE, b B4R L) BEX M

Fig.4 Correlation of the evaporation results between two methods in different soil textures (a, Aeolian soil; b Loessal soil)
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Fig.5 Comparison of soil evaporation at 0-5 cm depth between
cutting-ring method and micro-lysimeter method in differ-
ent soil texture (a, Aeolian soil; b, Loessial soil)
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Fig.6 Correlation between the soil evaporation at 0-5 cm depth between the cutting-ring method and micro-lysimeter method in different

soil texture (a Aeolian soil, b Loessial soil)
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Rapid In-situ Determination of Soil Evaporation with
Cutting Ring Method

LIU Meng', WANG Shan-ju**, FAN Jun', FU Wei', DU Meng-ge'
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A & F University, Yangling 712100,
China; 2. Administration of Qilianshan National Nature Conservation, Zhangye, Gansu, 734000, China)

Abstract: Accurate and rapid measurement of soil evaporation in-situ is of great significance for studying soil evapor-
ation and water balance in the arid and semi-arid regions. The evaporation in-situ on the Aeolian soil and the Loessial
soil was measured by using the cutting ring method. And then the results obtained by the cutting ring method and the
traditional micro-evaporator method were compared. The average daily evaporation rate at the surface layer (0 - 5 cm)
by using the cutting ring method was 81.68% and 60.71% of that by using the micro-evaporator method on the Aeoli-
an soil and Loessal soil, respectively. There was an extremely significant correlation between the accumulative soil
evaporation at four layers (0-20 cm) by using the cutting ring method and the results by using the micro-evaporator
method on the Aeolian soil (P < 0.01, R? = 0.52), and the RMSE was 0.84. In the case of continuous non-precipitation
events, the results were approximate between the two methods. There was an extremely significant correlation between
the determination results by using the cutting ring method (0-20 cm) and by using the micro-evaporator method (P <
0.01, R?=0.59) on the Loessial soil, and the RMSE was 1.07. The measurement results by using the two methods were
significantly different under no continuous precipitation event, while they were consistent after the occurrence of an
event with a low rainfall intensity. Although the cutting-ring method can be used to accurately and rapidly measure
soil evaporation in-situ, precipitation events would have a significant impact on the cutting-ring method.

Key words: Cutting-ring method; Micro-lysimeter; Soil evaporation; Soil texture
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