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Error Analysis of Groundwater Level Grey Model
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ABSTRACT

The groundwater flow system is atfected by many factors, such as aquifer properties,
pumping position, pumping period, recharge site, etc., which are hardly to control up to
now. Hence, the groundwater flow system might treat as a grey system for analyzing. In
this paper, the grey model was built to forecast groundwater level. In addition, the effects
of generating coefficients on model accuracy were also discussed by grey correlation
method. According to the procedure provided by the grey model, the data from Linyuan
station, Jauming station and Tatan station in Pingtung plan will be applied to generate the
annual change of groundwater level.

According to the results, the grey model built through generating coefficients is not
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the optimal one. For modification, the dynamic generating coefficients (& (¢) ) and grey
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approach to exponential function.
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prediction. Besides, the accuracy of grey model is not necessary improved from

increasing the size of data set and is dependent on how the accumulated generating data
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correlation method were used to build an optimal grey model for groundwater level g
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=1 RBFEIFH MKLE
Az (m) F AR,
oy 1983 (1984 [1985 (1986 (1987 (1988 (1989 {1990 (1991 {1992 |1993 |1994 |1995
A b 1.82 {204 [ 2.02 | 1.75 | 1.62 | 145 | 129 | 143 | 1.39 | 236 | 2.11 | 3.09 | 3.23
e 416 | 412 | 452 | 4.12 | 489 | 4.84 | 471 | 470 | 406 | 426 | 3.54 | 499 | 5.33
K& 3 1.34 | 0.60 | 0.76 | 0.11 | -1.30 | -0.66 | -0.40 | -0.43 | -0.12 | 0.31 | -0.32 | 0.42 | 0.47
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EA R AR 1984 1985 1986 1987 1988 afd b {&
0.1~0.2 0.4 0.7 0.4 .087 2.003
w9 g 0.3~0.9 0.5 0.8 0.2 .095 2.039
B A R 0.5 0.5 0.5 093 2.028
0.1 0.6 0.2 0.8 04 .103 2.295
E 0.2~0.9 0.8 03 0.1 0.8 105 2.309
¥4 R 0.5 0.5 0.5 0.5 .109 2.328
0.1~0.6 0.7 0.6 03 0.8 0.1 094 2.398
N E 0.7~0.9 0.8 0.5 0.2 0.9 0.1 .094 2.397
¥ 1E A R 0.5 0.5 0.5 0.5 0.5 .088 2.354
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#EH | HEAR 1984 1985 1986 1987 1988 31
0.1 92529 45360 94718 17536
0.2 96117 62392 97285 .85264
03 79879 .88721 98744 89115
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g 0.5 .86868 92912 99243 .93007
0.6 .88811 .94022 .99368 .94067
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0.2 .60098 .85372 .99543 98577 .85897
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04 75076 .92108 99771 99283 91560
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0.7 .84054 95333 99869 99589 94711
0.8 .85764 .95892 .99885 .99640 .95295
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0.6 .63956 .99813 .93681 95279 .99497 .90445
0.7 .67604 .99258 95103 .95423 .99927 91463
0.8 70457 .99350 .95689 95972 99936 92281
0.9 12848 .99422 96150 96403 .99943 92953
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0.7 .55576 .94473 .99252 .83100

0.8 .58844 95130 .99345 .84440

0.9 61663 95648 99417 .85576

0.1 51635 27462 95774 97434 .68076

0.2 .68100 43086 97841 98700 76932

0.3 76202 53172 .98550 99130 .81763

04 .81022 .60222 98909 99346 .84874

EA 0.5 .84218 .65426 99125 99476 .87061
0.6 .86493 .69427 .99270 199563 .88688

0.7 .88195 72597 .99373 99625 .89948

0.8 .89516 15172 99451 99672 90953

0.9 .90571 77304 99512 .99708 91774

0.1 45395 .86988 27743 .98320 .99669 71623

0.2 .62444 .93041 43435 99153 .99834 79581

0.3 71379 95251 .53528 .99434 .99889 .83896

0.4 76880 96395 .60564 99575 .99917 .86666

~ B 0.5 .80608 97095 .65750 .99659 .99934 .88609
0.6 .83300 97568 .69730 99716 .99945 .90052

0.7 .85336 97908 72882 99756 .99953 91167

0.8 .86929 .98164 75439 .89787 99958 .92056

0.9 .88210 98365 77556 .99810 .99963 92781
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R K PR 78 ] {4 (m) Faldim) | FRMERFARMEZ £ (m) REBDHI
. 0.1~0.9 4.413 -1.183 -36.63%
’ AR 3.997 0.767 23.75%
0.1~0.9 5.032 -1.802 -55.78%
S A & 4776 3.23 -1.546 -47.86%
son 0.1~0.9 5.145 -1.915 -59.29%
HIE AR 4814 -1.584 -49.04%

=8 0BEANS 1983~1988 Eo RiEE MR E

T B3k AR 3 1984 1985 1986 1987 1988 a i b &

@ 0.1~0.9 0.7 0.1 0.8 047 4.081

H{E AR 0.5 0.5 0.5 -076 3.769

in 0.1~0.9 03 0.6 0.7 0.4 -035 4.130

¥ 1 & A& 05 0.5 0.5 0.5 -038 4.092

0.1~0.2 0.6 0.1 0.5 0.8 0.5 -037 3.937

. 0.3~0.9 0.6 0.5 0.3 0.2 0.9 037 3.934

WA R 0.5 0.5 05 0.5 0.5 -.040 3.889

79 0BBUG 1983~1988 TR AT MR E < VRN FREE

BE LR | ARAK 1984 1985 1986 1987 1988 ENTY

0.1 19218 1.00000 .93563 70927

0.2 32223 1.00000 96672 76298

0.3 41621 1.00000 97756 79792

0.4 48731 1.00000 98307 82346

w2 0.5 54296 1.00000 98641 84313

0.6 58772 1.00000 98865 85879

0.7 62449 1.00000 99025 87158

0.8 65524 1.00000 99146 88224

0.9 68134 1.00000 99240 89125

0.1 .18379 114629 96626 99815 57362

0.2 31050 25523 98284 .99908 63691

0.3 40316 33951 98850 99938 68264

0.4 47386 40666 99135 99954 71785

A% 0.5 52959 46142 99307 199963 74592

0.6 57464 50692 99421 199969 76887

0.7 61182 54533 99504 99974 78798

0.8 64302 57819 99565 99977 80416

0.9 66958 60662 99614 99979 81803

0.1 46602 22890 15775 .99444 99331 .56809

0.2 63576 37253 27251 99721 99665 65493

0.3 72901 46763 36176 99219 199988 71009

0.4 78199 53942 43044 99413 199991 74918

. 0.5 81764 59415 48578 99530 .99993 77856

0.6 84327 63725 53131 99608 199994 80157

0.7 86258 67208 56944 99664 199995 82014

0.8 87766 70081 60183 99706 199996 83546

0.9 88975 72491 62969 99738 .99996 84834
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e 0.1~0.9 5.532 -0.822 -17.45%
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X8 0.3~0.9 5.430 -0.720 -15.29%
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11 089515 1989~1994 F o =4 RHBE
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. 0.1~0.9 0.8 0.3 0.2 -.170 2.584
’ YI{E A B 0.5 0.5 0.5 -.093 3.311
e 0.1~0.9 0.2 0.9 0.9 0.1 -.026 3.884
H1E 4 K 0.5 0.5 0.5 0.5 -.052 3.541
s 0.1~0.9 0.6 0.9 0.6 0.5 0.1 011 4477
) 4E A A, 0.5 0.5 0.5 0.5 0.5 -.002 4287
7z 12 659815 1989~1994 F 5 4 MR o IKEI I R BUE

BB HE AR 1990 1991 1992 1993 1994 Ny
0.1 11912 92188 92087 65396

0.2 21271 195931 95877 71026

0.3 28832 97249 97212 74431

0.4 .35069 97922 97894 76962

w9 2k 0.5 40300 98331 98308 78980
0.6 44751 98605 98586 .80647

0.7 48585 98802 98785 82057

0.8 51921 .98950 98936 83269

0.9 .54851 99066 .99053 84323

0.1 94781 42959 11073 .83919 58183

0.2 97320 .60098 19936 91256 67153

0.3 98197 69317 27193 93996 72176

0.4 98642 75076 .33244 95428 75597

E3 0.5 98911 79014 38366 96309 78150
0.6 .99091 .81878 42759 96905 .80158

0.7 99219 84054 46566 97335 .81794

0.8 99316 85763 49899 97660 .83160

0.9 99392 .87142 .52841 97915 84322

0.1 22694 98920 64246 10147 99782 .59158

0.2 .36992 99457 78232 18424 .99891 66599

0.3 46827 99637 .84352 25305 .99927 71210

0.4 .54007 99728 87786 31116 .99945 74516

gk 0.5 .59478 99782 .89985 36087 99956 77058
0.6 63786 99818 91512 40390 99964 79094

0.7 67266 .99844 92635 44150 .99969 80773

0.8 70135 99864 93496 A7463 .99973 .82186

0.9 72543 .99879 94177 .50405 99976 .83396
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#F 13 BRUBU5 1995 Fo BAE R

HAE LR UKL FA A 44 (m) FAMEm | FAEEANEZ Zm) | BLFT L0
_— 0.1~0.9 6.547 -1.217 -22.83%
) ¥ & A% 5.706 -0.376 -1.05%
0.1~0.9 4.934 0.396 7.43%
A5 W 1E kR 5.208 533 0.122 2.29%
s 0.1~0.9 4.212 1.118 20.98%
LR 4.369 0.961 18.03%
& 14 KRG 1983~1988 T o R iEE MR EE
HHBH PR 1984 1985 1986 1987 1988 a {i b {4
- 0.1~0.9 0.9 0.9 0.5 1.042 4.362
¥ {84 R 0.5 0.5 0.5 .057 3.880
AR 0.1~0.9 0.5 0.8 0.9 0.2 .613 3.921
RN 0.5 0.5 0.5 0.5 .639 4.008
0.1~0.6 0.1 0.1 0.9 0.9 0.2 281 2976
o 2k 0.7~0.9 0.9 0.5 0.3 0.9 0.6 441 4.146
H18 A R 0.5 0.5 0.5 0.5 0.5 .353 3.519
& 15 OB 1983~1988 a1 AL 5% Bl IR B Bt R BU{E
AL B AR Y 1984 1985 1986 1987 1988 F3{E
0.1 .66514 11427 .81884 .53275
0.2 79133 .19762 .89615 62837
0.3 .84844 26664 92721 .68076
04 .88101 .32472 94397 71657
w2k 0.5 .90205 37428 .95446 74360
0.6 91677 41706 96164 76516
0.7 92765 45437 .96686 78296
0.8 .93601 48718 97083 79801
0.9 94264 51628 97395 .81096
0.1 98673 .18550 17552 99643 .58604
0.2 99331 31265 29834 99821 65063
0.3 .99553 40546 .38931 .99880 69727
0.4 .99664 47619 45940 99910 73283
e 0.5 99731 .53188 51505 99928 .76088
0.6 99776 57687 56032 99940 78359
0.7 .99808 .61396 .59786 .99949 .80235
0.8 .99832 .64508 .62949 .99955 81811
0.9 .99850 .67156 .65651 .99960 .83154
0.1 65573 14569 .09895 .99374 94375 .56757
0.2 79207 .25433 .18008 .99686 .97106 .63888
0.3 .85106 .33845 24781 99790 98052 .68315
0.4 .88397 40552 .30520 .99843 98532 71569
By 0.5 .90497 46024 .35446 99874 .98822 74133
0.6 91954 .50574 39719 .99895 99016 76232
0.7 .55849 99927 60914 73936 99935 78112
0.8 59111 .99936 .64042 76426 99943 79892
0.9 .61924 99943 .66708 78481 .99950 .81401
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T 16 XBUH 1989 Fo AR R

B R Pkt ¥4 8] {8 (m) K 94 (m) ol amanEz 2m | L8450
- 0.1~0.9 -1.485 1.085 -271.25%
’ 4 & A -1.625 1.225 -306.25%
. 0.1~0.9 -1.335 0.935 -233.75%
4 4 A -1.431 -0.40 1.031 -257.75%
0.1~0.3 -1.267 0.867 -216.75%
X 0.4~0.9 -1.476 1.076 -269.00%
¥1E A -1.306 0.906 -226.50%
& 17 K Bi5 1989~1994 F o =S REE

BERH PRt 1990 1991 1992 1993 1994 a {i b 14
- 0.1~0.9 0.8 0.1 0.2 -.188 844
H{E AR 0.5 0.5 0.5 -.045 1.288
0.1~0.4 0.3 0.9 0.4 0.2 -.096 1.042

A 0.5~0.9 0.8 0.4 0.1 0.5 -.096 1.041
4 & A 0.5 0.5 0.5 0.5 -.075 1.109

0.1~0.3 0.1 0.7 0.9 0.4 0.1 -.134 73

. 0.4~0.9 0.7 0.8 0.5 0.4 0.1 -.134 72
HE A R 0.5 0.5 0.5 0.5 0.5 -.116 .834

& 18 A BUH 1989~1994 F & 4 A R 8 = IR BB (R B

EA b 1989 1991 1992 1993 1994 T E
0.1 11327 94133 76420 60626

0.2 20347 96977 .86633 67986

0.3 27702 97964 90673 72113

0.4 33813 98465 92838 75039

sl 43 0.5 .38972 98769 94187 77309
0.6 43385 98972 95108 79155

0.7 47202 99117 95778 .80699

0.8 50537 99227 96286 82017

0.9 53476 99312 .96685 83158

0.1 97288 14736 26997 99993 59753

0.2 98625 25680 42508 199996 66702

0.3 .99079 34134 52583 99998 71448

0.4 .99307 40861 .59653 .99998 74955

AE 0.5 99738 46239 65110 99597 77671
0.6 99782 .50790 .69130 99664 79841

0.7 99813 .54630 72319 99712 81618

0.8 99836 57914 74911 99748 .83102

0.9 99854 60755 77059 99776 .84361

0.1 43586 98190 .15503 43507 98331 .59823

0.2 60710 .99087 26845 .60634 99158 69287

0.3 69860 99389 35502 69792 99437 74796

0.4 75629 99332 42289 75558 .99690 78500

gk 0.5 79505 .99465 47807 79441 99752 81194
0.6 82316 99554 .52362 .82260 99793 .83257

0.7 .84450 99617 56185 .84399 199823 .84895

0.8 .86124 99665 .59441 .86078 199845 86230

0.9 87473 99702 62246 87430 .99862 .87343

—74—




F®19 KEU 1995 FoBABR

AL Pt FA 718 (m) Faldm | FRAamaiEz £m) | REL£G450n
- 0.1~0.9 0.904 -0.434 -92.34%
A AR 0.432 0.038 8.09%

0.1~0.4 0.674 -0.204 -43 40%

R 3 0.5~0.9 0.674 -0.204 -43 40%
18 & 0.585 -0.115 2447%

0.1~0.3 0.984 -0.514 -109.36%

78k 0.4~0.9 0.985 -0.515 -109.57%
LN 0.890 -0.420 -89.36%

PR R s A ETRE - HE 4 THHE
BES 1989 &7 TR LAY BE R 1.187m 2 38
AR/ o T 1995 2 THEIE - 13 7 5 3.997m
ZBRFERN o BBHAYERS 1989 K 1995 42 FE
B srAlHE 10 kK 135 PHEREMREZ
5.321m B 5330m BIRER/D o BRAEIER
1989 £z FRHIERZTRA > £ E 2R MR AT
BIEBUIERETE » 1 1995 42 T AR DL 7Y 2
RS2 0.432m BT o

F - GmEER

I DA 2 3 07 PRI T RIS — K R
A BT K AL TR AT UK B AT - 1
RO Z ST AT T 2
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LT KA E RS — RBMERE - AIREE
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2. BEERREF R K ERR & E
Z TR - M LABNRE 2 A B AR B - A
EIRBBE AT » AR R 2K G TR
= o

3. RS TTME AR EE > ERER
MBS B RAEZ KERE - 7]
REBTIRMAERERE BRI ZE
B o

4 BEFTRAZHEBUERS REF » TREY
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