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Study on division of groundwater dynamic type in main urban of xian
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2. Sichuan Electric Power Design & Consulting CO. , LTD, Chengdu 610094 , China)

Abstract;: In order to understand the spatial distribution of groundwater level dynamic type in the central
areas of Xian, based on different hydrogeologic units, the paper selected groundwater depth data of 15
typical monitoring wells, and used principal component projection-clustering ( PCP — C) model which is
based on nonlinear transformation to study groundwater level dynamic type in different regions. The results
showed that the groundwater dynamic types overall study area can be divided into types of hydrological in-
fluence and mining influence. The influence of hydrological factors ranging from flood plain to second-or-
der in non-mining areas change gradually from strong to weak ; loess tableland, self-supply well mining ar-
eas and water source concentrated mining areas are greatly influenced by human activities and these areas
belong to the type of exploitation influence.

Key words: groundwater level; dynamic type; principal component projection-clustering model ; xian

W R KA R A T 2 B R SR AL AN
AL, RN AR SRR ; 3 T Ko PR 225
A T KL RFEE T [, T BB T R | R EE 5
T ICE eI A AR TE A e B,
AR [ S ) R0 3 K AR AR A 5 e R A
JERTEE, WFFEAN ) R 20 3R K AL A2 0, A B
533 T K ShZSZEBY T KA ] A ] B 5 1]
&,

FURT, 5 T P9 22 M IX b R /K ShaSmirse, £ E4E
HAE K AL 7 AR R I 23 BT R R A F T 99 D7
e K SRR 5 T ST

s B H8:2014- 10-16;  f&[E H #7:2014- 12-01

DAV 22 55 it A UL 00 ) S 3000 R DA A0 , Tl A
FEMT KRB BT TR (H3 R X
AP IX R K S AR B AT I AR
PRSI 85 T KA SR IR I RE A 3t S5 I 52
TS T KB A SRR L, (A 52 00 D 3R 1) £l die
AFIBOME B2 R HL 2 WL A JEE 5 T Aol 28 T 2% 125 R )
TR A PR B TR 2t BN ) 19 0 2R 2551, BV
AT AN BE VLS 45 TR 32X B A5 Y B2 ) 5 4%
ST ERAAEAE N SICRE 1 28 TSR R 264
Z ARG U BEAT 028 0 FE T 0, AR SO LAY %
HBIX 2010 4F 41 T 7K A7 S S WL & S B, % FHRE

EE TR - P o 5 i Je) b 5 43130 55T H (12120113004800)
EER N B HE(1988- ), 55, WIHEIRIH L, A, ISy B AR 5 /K SORBEHRIFSE
BIRAEE  ALEM(1956- ) 55, DRVUELE N 208, 10 A S0, ISk 08 55 K R385 /R 7 T A 0 S e A



122 KBRS K TR R 2015 4E

TR TREAE RN 2 1 R - Rk S BT 1 4 (3)
0 - + -

(PCP - C) ¥, %) 3 VG 2 b IX 4 3 T /K 3h 26 8L, Oy ™l Jd +dy + o+ d

FEST A BRAY T K B IR A AT RS TT R R B
Behi

1 #5idiik

ER I - Rk (AR PCP - C %) 2
W FIT ik BB R R E AN G LS
B, ALGEI B T Wik S — Rl R R A PR
A ARMEFH T4k BESE B B A e IR R, 1 35 Ay
BT LUK G M 2 A7 UL M A e, Mt T
PN GAEAN [ B i) w25 ) B A LA I 1 )
L H T 2R RS P 1 ik TR
TR S REIEMES G, W] LA R e sy
FEPFO R IRDEE, HATZ 7 A A R K B2 8 0
I KGR S A B T AR

PP T3 IR OB EE R AN

(1) SRR i 4 PR 2B EH n AP
IREASHN p MTNFEIR (L) AR IR R R«

X = (Xl Xy, ’X,,)

Xu ,Xlz [ ,le
- leaxzza"'axzp (1)
an ’XnZ P ’an

By, = Ina JREHHIEY = (v,) ., o HIHER
ANTRI B i 90 22 S 0 PEA 45 SR I S, PSR A
A7 I iEX AR S RS AT AR B, B A S AR
R TAI0EL 2 R 17 14 i s Al | S0 R ORI R AR R Z
IXFERRTH R 1 B K ds 1 £ 49 R0 8K 2R i 52 ),
TRER T IS EOE 1 22 15 0., BT Z BEARGF 14
IR G B ) 4R A B

(2) IEAZZB 4 Z VPN FR AR Z [ AT —E 1Y
KR, &5 O 5 B AH B E S AT, 2T
Praf R ny B , PTG R bR E AT IE 2828 4, X
R 1A A A5 S, BRI I 7

WHEAHLE Z \E3 B g B R B o U =
(1) ey » VOHT I HE A

di = (uy,uy, o u,), i =12, n (2)

(3) My HARAEA

B EANREARFAE—A p dE) i, WA
Hd = (d,dy,,d,), K

d; = max (u;),j=1,2,-,p

I<sisn

PR PR REAS B A5 21

P

(4) IHREASRE
REAFE A BARREA BT A A0

P

1
Z du

Jd +dy 4+ 4

D, =d -d; =

(4)
(5) Bt
D) SERTAREARBAL D.(i = 1,2,-,n) A

/NEIRHES 5
2) HHEAMR B IE R 22 (H
6, =D, - D, (5)

(i =1,2,-,n; D, = D))
3) T 6, BN

Yi = Z{(Sj (6)

4 L R AR , LR A HE I 5 B2
A 2 B P AR A I 0

2 WSRO B ALt B il Ak B

VG2 T 23k XA T T Y s O e e, e
e T T, 5 R S 080 DX I DX AR DX R X oA
DX TR DX A B R T LA ZR 0 M X, G T 831 87
km?® . fFF 5 DX B TR 2 5 2 1 i R B 2 X
SURIK, U BEK 2R AET - 10 Ao XM
SRR R AU, V4 e 2R AR, A A R b U]
F I i) B KUK A1 3 T ) B S T8 e\ — 2
TG =G R R YR X, R AR
BT 1~ 40m, TR K H ST T8 WER K AL TR/
B R IR DCHROR, H S AR R SR B e b 1) AR
[feBz 3 ik

ARYMFFELL 2010 478 /KR E H Il 5k hy Ak
fitl, 4 A MBI (SR AP RO S o AR X
FEIN Y 15 HRACZ I A UL Kt (18 1), # adt Jit 0y K
JEREL R , A A 00 () — W AN [ A 5 B P K B
NG R AR [R)— H 4y PR EER . AR
B FIARTPOT SR R 2D B, o I B A T X
HLOAR” BT s  TEILR 1,
3 RS WR
3.1 HERER

X RIREATEM A B 7 1F 58 A8 e, ¥4 5 1 AR

FEAS B REAS IR M A PEAEREAS R BORAE, BRJm i
PRI T A R PRI 2 FIE 1,



Ak, 5 Rl IR R K AL Eh AR 5 BE ST 123

B BIME y, FHCS RS OR R , HER
STEREIRE A 4 2, 1. 0<y, <0.1.0.1 <y,
<0.3.0.3<vy, <0.5Fy, =0.5, Il 455 V62 H
DX SR 7K S b A A A S (%) S B -7 A 10, A
FH PCP — C #5574 Fotth F /K S8 LU 4 251
JeAfE K79-1 K234, F 404 (eI 18 i —7 | LA Z
WA R, 8 TR SCoR A m A 2R f 4% 335,06,
682,401 .328-1 . K84-1 ff K216, =B34 76 1] 1 — 2%
B HlL AT SRR, DR R ARSNGB T
IS s M2 A0 4% K394, 3 B /3 A5 76 i — 2%
B i i 2k — 2% B b 55 g K SO R MR B 5 IV IS A0 4%
#4.C32.291 J12 K376, EZL 0 A fe 5 L3RI . H &9+
ol N KB R OR A X, JE R TF SR A, 4328

E1 #MRREERMTKENHASHE ZEHE N 3,
F 1 XHEHOMLT BREK SIS TS E
SURIELR RAEABIR S
ELRE 1 2 3 4 5 6 7 8 9 10 11 12
K376  0.997 0.998 0.999 0.998 1.002 1.001 1.002 1.001 1.001 1.001 1.001 1.001
#4 1.005 1.004 1.001 1.000 1.012 0.999 0.993 1.005 0.998 1.003 0.986 0.994
335 0.980 0.981 0.997 1.007 1.004 1.009 1.012 0.998 1.001 1.012 0.999  1.000
K234  0.98 1.029 0.999 1.010 1.040 0.995 1.003 1.004 0.988 0.981 0.981 0.984
K84-1 4+ 0.998 1.006 1.001 1.001 0.993 0.996 1.003 1.000 1.014 1.007 0.986  0.995
682 1.005 1.006 1.000 0.999 0.997 1.000 1.000 1.001 0.998 0.998 0.998 0.997
401 1.006 1.004 1.002 1.000 1.000 0.999 1.001 1.002 1.001 0.999 0.996 0.991
K216 ~ 0.998 0.991 1.004 0.997 0.989 1.002 1.006 1.029 1.015 1.011 0.984 0.974
K394  0.994 0.994 0.993 0.997 1.002 1.003 1.003 1.005 1.004 1.000 1.000 1.003
K79-1  0.995 1.000 1.003 1.001 0.997 1.001 1.008 1.006 1.002 0.996 0.993 0.999
291 0.993 0.991 0.990 0.990 0.994 1.001 1.002 1.005 1.006 1.006 1.010 1.013
J12 1.021  1.033 1.032 1.029 1.021 1.018 0.991 0.966 0.965 0.968 0.977 0.979
€32 0.990 1.015 1.019 1.018 1.015 1.008 1.000 0.997 0.981 0.955 0.998 1.005
J6 1.000  1.001 1.001 0.997 0.997 1.000 0.999 1.000 1.001 1.001 1.001 1.003
328-1  0.996 1.000 0.994 1.001 1.004 1.009 1.013 1.015 1.001 0.997 0.987 0.984
x2 BESWMTEER
S - 25 K79-1 K234 335 J6 682 401 328-1 K84-1 {+f
#5 -0.335 -0.278 -0.168 -0.149 -0.138 -0.101 -0.096 -0.079
LA B hE 0. 000 0.056 0. 166 0.186 0.197 0.234 0.238 0.256
LI H: 2= K216 K394 #4 €32 291 J12 K376
e A1) -0.058 0.070 0.249 0.291 0.339 0.398 0.536
ZAH 4 By 0.277 0.404 0.584 0.626 0.674 0.733 0.870




124 bi N T S S I

2015 4¢

x3 HTKKITLRBSEER

PCP - C 432 W Lk FES A
| K79-1 K234 TR SCHR 5 M 744 TSN — 7
1 335.J6.682.401 328-1 . K84-1 i} K216 IKICHREZIEIY T — G | T R X
Il| K394 IKICEGFRE I T — 2 S Gl e A
v #4.C32.291.J12 K376 PAPS A i IR A &I BUKIEHBAE PR X
1o 4 &5 iE
& 0.8
06 AR SCAE T 221X Hb T 7K 37 5 P 2 00 kAR
5 o4 X LT, L 2010 4EHS R /K Sh755% H W5
0.2 Hit R BRI K A3 8 SR8 bR A B 0 REAE %, AR
0 5 m s 2 PCP — C L X H 3 25 25 804 43 Ay K S35

2 EMSRE -BRESWERE

3.2 HERERWTE
NEGUE 3 2R A5 ARG BRI, 7E 4 Fh 2R g5 R
I3 B — HRACZEH: , X H: 2010 AR /K A RZ A I
A5 68 7 4 o K E AT AR AR ST, B 4 R
W4,
x4 ENHBKKCIBREEKEHEXESTER

W X 5REK PCP - C 43
) JARLE Gt Heth
K791 JLZ0 T8 T 0.725 K SCHR S
K216 Pk — 2 i 0.524  sKSCH R
K304 W —GBHIGS  0.439 K ICHRm
2 AURERIKEM  -0.227  FERU

M4 nlF L KT9-1 Wi g K Ao LR 5
TR AH G M B KR 0. 725, K216 W vk =2 K
0.524 K394 Wil H:AH A4 /N Jg 0. 439, C32 Wi
T AKOK 7 HETR 5 B K 2 O AR G, i NIl 4F 45 & PCP -
C BRI b 3 o B WD () bR KA sl A2 Al
5L R AE X S8 1 R R 3t T 3t S 0 AT X, A T
iy DX AT a7, L AR R R EL K2 LT
Wk FIEP BN A R 3, 1B 08 REEEK, K A B RN i
B R0 25 25 A e g, DR 1 3 B0 Ay K S S i 78 5 7 —
S i Hb I RN B ML, 52 3T R A S I A AL
SEARAFIRZ I T R TR A AN 25 7K 5155 35 7K X 3,
T AR K A TB AR M R I 3 B0 kg 7K S5 52 M
TE A AR IR HIT R X, T R KRR,
HARANT ShAS EZZ NN TFR 52, DA e A 3t
HFF RS AL,

FIIT RSN Y 4 28 [Rl I, 255 B 5E XK SCHB 5 Al
HBTE b 350 5 25 1, R AN T) XS ) 3t K s 2 kAT T
LA H AT, RRSRIE 1T 0S4 R & B, S
T PGB IX R R B ARSI Y 7S [ 3 A 1 O, HAS
OO K SRS BT A A S AR —
RREM

SEWK:

(1] FAZEr, it ph, A 8. s SRR M. Jest: i [k
FZKHL ik, 2007

(2] FEDY, mRE, A M. V62 H X R /KA TR KL ER
BEGUION [T /K SCH B T AEHB R, 2005,32(3) 178 - 80.

(3] LML, 5 RER. DUl i R K Sh AR5 [ 1] i )
W ,2007(2) ;124 -127.

[4] BtZRF, BERHAL. PG 22 30T /K A 8522 1k 7 Bt B T
[J]. #17F7K,2009,31(6) :10 - 12.

[5] #HaE, B4t NI, 4% RBF W45 7E P4 228 i b T 7k
AT A ()] 357K 8E,2012(12) 266 - 69.

[6] GPMRA, BRI 22 AR = 25, F T s LBk 48 T8
BB LHAEH RS SZEPR R I LT ], PE R 25
e CTRERRFR) ,2004,36(1) :15 - 18.

[7] Fowler J E. Compressive — projection principal component
analysis [ J]. IEEE Transactions on Image Processing,
2009, 18(10) : 2230 —2242.

[8] XUFIE, BN KT AR AL PCP — C AR K HAE
Mo ROk S A5 or 2 B [ ] Bes 9 58 B 5 AR,
2010,40(10) :91 -96.

(9] XUEFR, BRI e T KA A 2 153 8552 20 A7 14 2%
WP RAFFELT]. AKFI#42,2011,42(1) :98 ~ 104.
[10] XUEFE, 21 He T PCP — C R BEAY Y i itk Kk 43 2

F5E[1]. 7K 3¢,2010,30(1) :18 - 22.



