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Fig.2 Statistical relationships between information transfer and distances in dif ferent geological depasits
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Table 1 Characterigics of
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2
Table 2 Reduction of redundant monitoring points
X Y D/ m Tyl X Y Dij/ m Tiil
8-9 20288850 4217300 25 658 1.628 11- 172 20281050 4183000 14 847 1.026
51- 50 20486400 4274100 5233 1.184 198 - 199 20384500 4282425 11 702 0.999
142 - 105 20372425 4120450 15 649 1.446 215- 208 20430725 4334625 13 438 1.305
142 - 106 20372475 4119700 14 919 1.456 215- 210 20427825 4314350 32 376 1.101
170 - 107 20292125 4159250 2976 1.443 215 - 216 20430350 4339750 8945 1.264
170 - 108 20291775 4159125 3164 1.777 211- 213 20420425 4319300 8 927 1.056
170 - 109 20295000 4151950 10 546 1.002 221- 223 20346075 4259100 8 475 1.438
120- 115 20294950 4105000 17 147 1.070 289 - 229 20398100 4255930 11 986 1.058
164 - 162 20314350 4211480 3612 1.005 227 - 231 20381300 4273300 12 039 1.248
164 - 163 20316150 4214570 36 2.036 236 - 235 20471500 4373100 0 1.911
164 - 165 20316180 4214600 10 1.467 256 - 251 20445600 4364100 16 465 1.404
164 - 150 20326800 4212100 10 920 1.237 285 - 284 20421050 4255300 8522 0.998
164 - 152 20325850 4198780 18 547 1.032 298 - 296 20430100 4236210 0 1.251
164 - 153 20325850 4198780 18 547 1.008 301 - 302 20469650 4172560 10 475 1.378
124 - 147 20344200 4198490 16 548 1.010 301- 303 20454700 4179350 5 950 1.247
8- 160 20316800 4235150 41125 1.445 336- 334 20377000 4185670 12 236 1.021
8-9 No.8 No.9, ;
, , (1)
, ;(2)
>1.0 : )
<60 km, <20 km, T(Xi, X)) 21.0
, 140 36
1 1 2
, (1) , 36
(2) 4 ,

41 km(No. 8 - No. 160) ,
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3
Table 3 Comparion of different water levelsareasin prior and post of removed redundant monitoring points
/m -40-30 -30-20 -20-10 - 100 010 1020 2030 3040 4050 5060 6070 7080
/km? 1952 4616 7 998 12846 9558 7848 7130 5180 2300 1400 704 506 62038
/km? 1968 4 386 7 675 13 216 9674 7416 7581 5148 2374 1345 708 547 62 038
| % 0.81 5.24 4.21 2.80 1.20 5.83 595 0.62 3.12 4.09 0.56 7.50 3.46
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ENTROPY-BASED APPROACH TO REMOVE
RED UNDANT MONITORINGWELLS IN REGIONAL-SCAL E
GROUNDWATER SYSTEM IN HEBEI PLAIN, CHINA

Chen Zhihua, Ding Guoping
( Engineering Faculty, China University of Geosciences, Wuhan 430074, China)

Abstract : Removing the redundancy isone of the purposesof optimizing monitoring network , for redun-
dant data made the data- noises and increased the operation cost. The main slution to remove redundancy is
reduction of the number of monitoring wells under the precondition: thereis no or few efect on the ability of
information collected by network. A new gpproach based entropy for optimization waspresented in thispaper.
Thisprocedure is a three-phase method, in which the entropy was employed to measure the ability of individ
ual station and the information trander coeficient between well pairs was conddered as a measurement of in
formation relationships. The different statistical relationships were found between the information tranger co-
efficients and the distances among well slocated at different geologica deposdts, which isthe base to determine
the redundant wells. This goproach was demonstrated usng the datafrom the regiond-scae groundwater flow
sysem in Hebe plain, China, 36 wellsin 140 wells distributed whole area were identified as the redundant
wells. And the abilities of information collected were amost the same as that before even though the 36 wells
were removed.

Key words: monitoring network ; redundant data; optimization; entropy ; information trander.



