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Abstract

This study discussed the groundwater characteristics of the apex of the Zhuoshui
river alluvial fan. We use the time series and spectra analysis to study the relationships
between the river water level and groundwater level as well as the periodicity. The
hydraulic diffusivity was inversely estimated by using the optimization analysis. The
water level data of Chun-yun-Bridge and ten observation wells in the study area was
collected from 2005 to 2008 for this study. We found that there is two to three months
response delay between the river water level and groundwater level in the studied area
and there is a prominent period of one year analyzed from the data. The distance
between observation well and river will influence the response delay time. This study
also found that the spectra are stronger for regions with good continuous aquifer.

Keywords: Zhuoshui River, alluvial fan, spectral analyse, groundwater level

TN
ELIES

A7 LUBKR TR R TR Rt e S 52 - e bR ] P S B AR S A=

PRET A/ AR R TRRE AT 17K A 8L 7K A2 B FAH B R R - 2R

SIAFEl KA A [E 3 N 7 KA 2 2 SUHBIRR RE DARAREE 5347 » 5Ll EA(E

(Optimization) 537 fE A it I & /K B Z SHEE e = - S HE KIS KRR AR



45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

(D) ke RERE 7341 2 B FEAE » M LA [F) & /K AR e R 73 A PRa A 2 a2 -

fRHZ Lee etal. (2000)32 rfffrall: ' e e3[R I B PRI R ACOB R

ZEFEIE BAY 3 B 57K 2V E 22 E (Impulse Response) 2 7 I & Ef(Duffy

and Gelhar, 1986) ;> IR B 1920 ££4€ Undy Yule 388 Z 5 41

AR o 1970 44X > Box and Jenkins $&H 5 IR AL E) TR S

(Autoregressive Integrated-Moving Average Models, ARIMA) 7 B[S 5 1 iAo

Jenkins and Watts (1968)2% A2 Y AH 8 {4857 (Cross-correlation) B 7 gE L

(Cross-spectral analysis) > B[] FE 5[ EBEARRL S AR = o

Padilla et al. (1995) 8 FR ] 3 | BRSSP /K

(karstic aquifers) 2.4t 1 - [k B B AVERHAIE S - Larocque et al. (1998))& A

FeAIEIEE AR PRETA B E 20 1R ~ BETJ7KEH ~ B K /KO Z [H]

YA, > HETTERSTLIER & " EEE /K{R % (Specific storage coefficient, S;)

Ss Ry &K GBS KEEE () - HYEERR " Bumemt S 18

/KB » B7KEZ KR §° Ss EEZ T EKIE 2 BN ME RKHIRZARER 2 - Lee

et al. (2000) & FFFE] 251 B BREE oo AT » SRaT IR B T /K AL - B AR o

[E e (Time delay) > WFEC & 7~HER (tracer test)z:Bg » (L S 7KIE 248 2 FLIE R

L& /KR8 - BIPAERA 2 B5E AIFE 1552 11(2002) F FH Fr 2 K SCRERA 31 ~ A3

I K e A BRI B AT B 572 PRa KR T s e TR [ PR & Rt oK

ir Z R3S ~ BEIEES) - RS AR E 2B -



65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

FEAITE AN DB R BRI R R 2 3T KBTS - DU RUEK

R R THIER Rt 7K 88 b 2 AHRBRBH ST fT RS -

S5 (2000) M RAEH KL B L R P & ~ K DU S Fr N R R Tt

TR b 28 - SRR - AR TR E A KA E R &

A o MR (2003) HE T /K SO E 2 BRSO /K SCE R Z U 73 » Herr > oK

SCHVE SRR E(S) B =R (A2 T (A B RN -

TLERR(Q00N) M EFKEER 2 K28 DIt it 7 A 3R K

FRiEE - T S K RO K T EE T e R /KRB N R AR R - B 5T

SR > Bk Z ARSI > KT EEEROR ~ EE & KR ER ) -

91 > TT5=5%(2005a ~ 20050) K FH/KSCHITE ~ &~ IS MR IRRE SRS AE/E /K

BRI TOKE 2 01 e T & 2 #E (AlE 2-5) 5 SPLEFrRE

AR/ KRR SEE BT CANlE 2-6) - B Fess R > Ry KR R TR 2 0]

PRIZIRAREEY 34% ~ R AJSHELY 22.9% » Ry Kos it T /KE 2 55
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266 = 1 BEFFESEEE S ATE = 2 e NS
267 Table 1. Time series analyses and spectral analyses
WHZEAbREL
T N & TN [1] 17K PRETTHHE
EHEARA [ R KA EHI: i
B g . # N 7K {7 E ¥ A
B K~ HE - B (1 R
5ot (L)~ H() A HEEE -
SAK I CHIEQ) - Bg e
- giﬁﬁEQ)‘% VES ke
T 005-2008 A2 TR K A PARALE L
ﬁ\ ﬁ*ﬁ E 4 E E*E]EIJ(Z) Ebﬁﬁ}i@&ﬁ%
i (s (53 Bk -
S i 2005 )| B3
g M 2SO e e B
L e (1)~ HP() ~ RAEBAMESS(
m (1) HEE) - BE WER M-
W e ) - ST A
o () B L
b oo OB -

s SEL MRE - (BF AR I KB A LR A4 - (R
20 HIZ (A - HE G -

270

21 2 JAJ1ZKA B N KA1 A A RE A4 5
212 Table 2. Result of the cross-correlation analysis for river level and groundwater
213 level
K XEEE Y ERE Ju)IERMT  RREEE N AHR R
Ay KIEHERL  (H) iy
PEHEfE(m)
EZK K 210242 2634428 2285 56 0.451
BLL me 207088 2639188 5972 75 0.470
b md 207088 2639188 5972 76 0.463
1)
FH A 207088 2639188 5972 81 0.428
(2)
HE 201662 2635696 2434 48 0.471
1)
M E] 201662 2635696 2434 61 0.443

@)
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EK B 208141 2629528 1691 62 0.442
ELL(2)
[E5] NG 204584 2629706 2535 66 0.458

2

274

275
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277

278

279

280

281

282
283

284

4 254

#* 3 HEEHE T L 4R (SRR
Table 3. Result of auto-spectral analysis (the highest power spectrum)

[ i BERESRAR AH] RERRE
JAZKArnE B2ERE  0.002738 36525 222.759
—7K 0.002738 365.25 10771.391
. R 0.002738  365.25 6512.670
%* (1) 0.002738 36525 5523.577
/%jt () 0.002738 36525 5256.557
wr F .
Khr FHE(1)  0.002740 365  1566.310
o FHEQR) 0.002738 365.25 2191.712
E2(2) 0.002738 36525 9401.286
%K 7NEQ)  0.002738 365.25 5862.849
/’f LR 0002738 36525 2989.758
AfEQ2)  0.002738 365.25 14989.033
T4 HREEOITZ 4R
Table 4. Result of cross-spectral analysis
KA
HiRLE T
S RERL{E - HE AEAAE AKHATHENS

(M)

7K 0.00273785 385.905 0.564
e 0.00273785 305.702 0.574
FHH(1) 0.00273785 282.613 0.587
FHH(2) 0.00273785 262.586 0.532

M (1) 0.00205339 173.539 0.633 487

FE(2) 0.00273785 178.300 0.587
54(2) 0.00273785 359.957 0.559
75E1(2) 0.00273785 296.517 0.575

365.25 0.932 2285
365.25 1.145 5972
365.25 1.167 5972
365.25 1.061 5972

0.778 2434

365.25 0.944 2434
365.25 1.020 1691
365.25 1.154 2535

5 EH(b(Matlab T B58) > 455
Table 5. Result of the Matlab optimization toolbox

KNTERER  FE(GRE A &EE EHE

EfE TH(m%day)) 455 Dmin)®  D(max)™@

—J/K  6.100E+07 6031.008 & 1.21E+06  1.21E+08
FH N/A NULL N/A  NULL NULL
(1) N/A NULL N/A  NULL NULL

16



285

286

287

288

289

H e (2)
FHIE)
i)
SE(2)

/N (2)

9.900E+06
2.016E+07
7.000E+05
3.570E+07
7.100E+06

1818
2679.984
2032.56
3344.688
3922.128

(=

(=
(=
(=

i

3.64E+05
5.36E+05
4.07E+05
6.69E+05
7.84E+05

3.64E+07
5.36E+07
4.07E+07
6.69E+07
7.84E+07
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Fig. 6 Result of spectra magnitude of the aquifer



