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Study on the Influencing Factors of Specific Yield of Unconfined
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Abstract: Specific yield is one of the most important hydrogeological parameters of unconfined aquifer. In order to study the
influencing factors of specific yield, the laboratory column drainage experiment was developed to estimate specific yield of
homogeneous and stratified heterogeneous sand columns. The groundwater level was decreased according to segmentation of 2
cm or 5 cm and each section kept different drainage times to obtain the specific yield value of different depth to water table.
When the depth to water table was within the capillary rise height, the relationship between specific yield and water table depth
can be expressed by a nonlinear function. The specific yield value increased with the drainage time and it became constant when
the drainage time of each drawdown section was more than one hour. Specific yield value of coarse sand with particle size 0.6—
0.9 mm was always larger than that of fine sand with particle size 0.2—0.4 mm. When groundwater level was 20 cm under the
layer interface, two different columnar structures of upper-coarse-lower-fine and vice versa exerted distinct impacts on the
magnitude of specific yield. For shallow unconfined aquifer, specific yield varied with the initial depth to water table, duration
of drainage, soil texture and heterogeneity near the water table.
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Fig.1 Sketch of column drainage experiment
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Table 1 Experimental soil column structure and drainage time

TGS T REZ TR Sy BeHE K ) ] 3531
1 1 O b 120 cm 5min.10 min.20 min.30 min.1 h.2h.3h
2 5 Ak 100 cm 5 min.10 min.20 min.30 min.1 h.2h.3 h
3 AR 44 65 cm, # 65 cm 30min.1h.2h.3h
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Table 2 Pore size of experimental sands and capillary rise height
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Fig.2 Specific yield versus depth to water table in homoge-

nous column for different drainage times
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Table 3 Relationship between specific yield and depth to water table for different drainage times

HEZK ) 5] HRD 045 X LIRS N
5 min S,= 0.215/(1+ e (WIP=581/(9552) — () 008 S,= 0.297/(1+ WID-1463/C3102)) — () 004
10 min S,= 0.233/(1+ ¢ (WIP=029/68358)) — () 010 S,= 0.301/(1+ eWTD-14:26/L83560) — () 010
20 min S,= 0.256/(1+4 ¢ WTP20-39/9.200) — (012 S,= 0.306/(1+4 ¢ WIP-1408/ 27860+ (. 001
30 min S,= 0.286/(1-+ ¢ (WIP2640/65250)+( 003 S,= 0.309/(1+ ¢ (WTP-1869/250) 40,003
1h S,= 0.288/(1+¢ (WIP-2598/(2640)+(0 005 S,= 0.312/(1+ (WP -1378/(2010) 40,034
2h S,= 0.290/(1+¢ (WTP-263D/1460) +0 0] S,= 0.334/(1+4¢ (VTP -1#4D/CLITN) 40,019
3h S,= 0.301/(1+¢/(WTP2489/88560) — (0.000 S,= 0.344/ (14 ¢ (WIDA1268/2459) 40 002
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Fig.4 Specific yield versus depth to water table in stratified
heterogenous column for different drainage times
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FEORFFREE L A /K B S M T K A7 3R 1 56 &= ] DL
Rk s EOk R L LA IR IR 5+ 5K 7 Rk
iR AR ARL . 22 Ml 7K A B 4 R R AE b 3R 5N T A
TR0 A g B, AT A S REOK, S K BEAR /N 3
A A AR Y M 25 7K BE 29 7 0.000 5~0.001, X F§ &
Ui K 3 R RE 29N 12~45 em s HLRD (0 501 45 UK B &4
70.006~0.010, 32 +5 E 40K 7 15 B 298 6~25 cm.

(2) %5 K B 22 HE K B 1) 5% i 458 K, HE K B )
AR, 4 K B R SR Y B IR O 2~5 em B,
HEoK BT 2 1 h, BEOK 580, s K T e Ry
B A . A LR D, HE K B B X 4 B 52w R
S AN [ GR K i ] R M D R e 4 K E R
0.30~0.36 ; 4 b 2t 22 45 7K B 4 0.15~0.30.

(3) AN BB R X R REZ T
5 K BE (R 5 AN [6) L2 MR K 7 7E 2 4 AT DA
T 20 em, 41 F ML £ A4 K E RN KN
0.40~0.52, LML T 4l 4= 4 245 7K B2 9/ 2 0.01, 5%
R A B AR R L T AR

IR AR B BT A BEK AL AR 2 5 g%, B AR B
PR A 2 8 S T WA R R

g iy, A 49 R 245 4 X 4 K BE B0 B AT 7 it — 25
BT . o o 10 52 36 38 000 67 FE 4 2K S5 19 JEE o7 1
P, AT LA ) AL 1 45
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