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The Calculation of Anisotropy Aquifer Parameters by Improved Linear Analytical Method
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Abstract: In order to broaden the applied range of linear analytical method, analysis pumping test data easily and confirm the hydro-

geological parameters of an anisotropy aquifers a new improved linear analytical method is established which adopts the simplification

way that retains a more term of the thesis well functions series expansion. And the thought of inversing the direct problem is used to

check the reliability of the method, meanwhile, it is compared with the results of Cooper-Jacob linear graphic method, and at last a

sensitivity analysis is made of the method. It turns out that the results calculated from the improved linear analytical methods is very

similar to the results calculated from Cooper-Jacob linear graphic method and the result of sensitivity analysis shows that the im-

proved linear analytical method is not sensitive to system error. Moreover, different from Cooper-Jacob linear graphic method, it has

wider application condition, as the former needs u<C0. 05 while the improved linear analytical method only asks for u<C0. 2.
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S = (ST, ) (ST,,) — (ST,,)° /T. D Tab. 1 The pumping time and the drawdown data
S . (ST, »,(ST,,) (ST,» - - ” -
t/ s/ m t/ s/m
L.\ T, Toye min OW1 OwW2 OW3 min OwW1 OW2 OW3
’ 0.5 0. 337 0.151 0.491 50 2,454 2.121 2.669
1 0.594 0. 345 0.777 60 2.545 2.211 2.76
1 5 - 2 0.893 0. 604 1.091 90 2.747 2.413 2.962
Tx = 7I:T” + T, + (T, —T,)*+4T%, ] (22)
3 1.079 0.775 1,283 120 2.89 2.556 3.106
- 1 5 5
Ty = 7[’[‘” + Tyy _ (T, — T” )z + 4T_ry ] (23) 4 1.214 0.903 1.421 150 3.002 2.667 3.218
6 1. 408 1.09 1.618 180 3.093 2.758 3.309
8 1.548 1,225 1.76 240 3.237 2.902 3.452
0 — aman( Tw; Ty ) 24) 10 1.657 1.332  1.869 | 300  3.348  3.013  3.564
" 15 1.856  1.528  2.07 || 360  3.439  3.104  3.655
T..T, T, (22) (23)
- h 20 1.999 1.668 2.213 480 3.583 3.248 3.799
T Ty 24
x v el 30 2.2 1.868  2.414 || 720  3.786  3.451  4.002
0 - 40 2343 2,01 2,558
Tx. Ty s
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Q 9 (11) E F
YT WW(“”) (29 30.720 50 0. 205 74; 4 X Xoj
Y Z1j Yoy 2o (1=1,2,3) (10).,(12),(13),
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Tab. 2 The calculation processes parameters of line 1
[/ Xll XZI// le// Ylil// lez/ YIJS// t// Xli XZ,‘/ le/ Yltl/ YliZ/ Yliii,/
min 1 min ! min ! m m m min 1 min ! min ! m m m
0.5 —4.118 1.794 —0.436 0. 459 0.427 0.473 50 0. 487 —0.186 —0.381 0.463 0.432 0.475
1 —3.425 0.794 —0.232 0.477 0. 457 0. 485 60 0. 669 —0.189 —0.282 0.473 0. 449 0.482
2 —2.732 0. 294 —0.108 0. 489 0.478 0.493 90 1.075 —0.195 —0.181 0.483 0.467 0.488
3 —2.326 0.128 —0.055 0.494 0.488 0.496 120 1.363 —0.197 —0.145 0. 486 0.474 0.491
4 —2.039  0.044  —0.022  0.498  0.494  0.499 | 150  1.586  —0.199 —0.126 0.488  0.477  0.492
6  —1.633 —0.039 0.024  0.502  0.502  0.502 || 180  1.768  —0.200 —0.113  0.489  0.479  0.493
8  —1.346 —0.081 0.060  0.506  0.510  0.504 | 240 2,056 —0.202 —0.098 0.491  0.482  0.494
10 —1.122 —0.106 0.094 0.509 0.516 0. 507 300 2.279 —0.202 —0.089 0.491 0. 484 0.494
15 —0.717 —0.139 0.194 0.519 0.534 0.513 360 2.461 —0.203 —0.083 0.492 0. 485 0.495
20 —0.429 —0.156 0.363 0.534 0.565 0.523 480 2.749 —0.204 —0.074 0.493 0.487 0.495
30 —0.024 —0.172 7.265 1.195 1.794 0.988 720 3. 154 —0.204 —0.065 0. 494 0.488 0. 496
40 0. 264 —0.181 —0.685 0.434 0.377 0.457
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1 t<<2 min , 3
u 0.2, Tab. 3 The table of the linear regression parameters
2 min . Y Z;
(i=1,2,3) 1.Yo;  Z,; (1=1,2,3) 2 A; A B;
( 3), OwW1 0.499 92 0.098 26
20 ¢ b, 1 OW2  0.500 04 0.499 97 0.194 14
’ [10] Cooper-Ja- OW3  0.499 94 0.064 21
cob ’ 4 OWL  0.500 25 0.103 59
‘ ’ ! 2 2 OW2 0.498 37 0.499 60 0.194 79
’ OwW3 0.500 19 0. 066 36
OW1 1.149 46 0.366 63
’ OW2 1.147 73 1.149 19 0.710 61
0.7 —— OW3 1. 150 38 0.239 32
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Fig. 1 The relation curves between the dimensionless times u Jacob s s
of the three observation wells and pumping time ¢ o
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Tab. 4 The aquifer parameters of different calculation methods
Tx/(m? Ty /(m? Tl T,y /(m? ! T,/(m?
s min~ 1) * min~! (m? e min 1) (m? e min~ 1) S ’
* min~ ') * min~ 1)
0.240 0 0. 060 0 0.150 0 0.150 0 —0.090 0 0.120 0 1.000 0X10~* —45.00
1 0.2455 0.058 7 0.152 6 0.151 6 —0.093 4 0.120 0 0.933 0X10°° —44. 85
2 0.232 8 0.062 0 0.145 0 0.149 7 —0.085 4 0.120 1 0.996 8 X107 —45.79
0.249 7 0.057 9 0.152 2 0.155 4 —0.095 9 0.120 3 0.958 9X10° —45.47
2.2.2 s
[11] . . “om .
o s .
, +1%.+ [12]. “
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Tab. 5 The sensitivity analysis table
T. Tx Ty T.. T,, T.y S 0
1 1. 09 0. 80 1. 37 1.14 0.71 0.61 1. 46 0.23
—1 0.91 1. 20 0.63 0. 85 1. 30 1. 40 0.53 0.23
5 4. 85 4.58 5.12 4.91 4.49 4. 40 5.21 0.23
—5 5.16 5.46 4. 86 5.10 5.56 5.67 4.76 0.23
0. 1( ) 0.22 20. 14 24. 67 10. 39 11.04 36.42 25.11 0.15
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