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Table 1 Correlation of water quality factors
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pHIH T BEEs T %@fi*ﬁ SIC
BT

pH1 1 -0.842(%)  -0.751(**)  -0.872(**)  0.902(**)
BT -0.842(%%) 1 0.928(**)  0.987(**)  -0.540(**)
BT -0.751(%%)  0.928(**) 1 0.902(**)  -0.445(**)
%g% -0.872(*%)  0.987(**)  0.902(**) 1 -0.589(**)

SIC  0.902(**)  -0.540(**) -0.445(**) -0.589(**) 1

M K= F 0.01 8T R E

(o]

y=0.6828x-4.634
1 R?=0.873
-
% |
-1
0 5 10
pH
K1 SIC 5 pH MR #
Fig.1 Relation between SIC and pH
10
o y=-SE-08x*+6E-05x>-0.0225x+11.172 ¥
= R*=0.9601
00 200 400 600 800 1000
HCO;

K2 pHHS HCO: MK H
Fig.2 Relation between pH and HCO;

M7 5 W 5 2 00 AL AG 5 PR 3R 8 J il a5 e /K v — S 1 s 0
TR AR A & B SR, 2T U BR AN B TR UAR 19 3% 1t LA
LT AT IR S 8 AR X OC FR HR AT LA i pH A e R A
b Btk B TR AR A K TR S R R B B T R S RGBT 2k
LR Y pH AL AR (18T 2) AR MK A ) 8 1 e |
TS ) 45 2 T ORI AT R T A5 AR MR . SR i, T
PR I Bk iR S AR AR /K b AR 405 B T A 5 BB I pH
(HAAI R B 5 AR 85 8 T DU E A A

T pH (A )R Y OC AR W AT R s A AR
VA D W pH (S B TR pH (8 R K 3 A
B 5 ZR ) Sy K G e K BRARG |  AR A TR U A B K
pH B AL RAR BRI U0, pH (H R AEE R SC R T
ARG VE TR B T FE R T LBk pH (A R
% MO T U, ARG R b 1 A LAE B B e i A 1 I
FH, ETROBRF R M T 2R W G SR K Y kA
YER, IRt AT LA 3 pH (B4 BIAR G (04 52 AT, 2 T 85 A TR
KA BB RS T i AT DL R ) pH B RN T
PORR — R IRF 815 88 T e M pH (BB UGB R T U0

25 LTk pH {H B A RELE & B R i 45 18 AR Y [ &
AR SCHR B4 L I HIR A 8 1 & ik — KRR 3, st
pH (B A 85 A A 1 (R T AN R Sl — R A 1R 5 15

1 T2 AR B B o AR Oy Bk D pH (A, (AT At
FE bR A H AT A R0 R pH (L, HEER AT

B ARSI BE yp ATy 5 o« ZAFFELR M
KA A

y=ax+b

Hor g b J2 A F &, SR UL b el TR R R T
PUAS B AN F AR B IR o6, T L S iR 2 A ¢, 18



1150

i

I Joi 2007 4

W R /D TR AL T o A b R 25 WO S B A
THAE x 5y Z ]2 15 A7 78 2 P0G 2 T A7 (R e AG 9, T LA

, 2= ESS
TSS

Kot Ess= 2 Gmyy

i=1

785 =2 ()

BAR O < 1 H I P FRM RS, 2 MEET 0, x,

y Z AN AR G R b /N s 2 2 T T 1,y Z 10
A2 A DGR JE S B 2 D) AR BBCECHE L SPSs 4 T, o
pH 5 HCO; WA F RN .
y=—4.8X107x+5.8X10°x2—0.0225x+11.172
Hrh x B HCO,MH,y 7 pH
B O T[] 0 O R AR R PR R R R RO

i BB VR B pH E Y 1987 FEURAC A TR, W%

r*=0.9601

4 pH A Y MK A

TR AGF Gt S T [ 3 44 2 NS e U 1982 AR TE I B I
BRI, KERG M ET R ARE SN T 5 Y
PTEAZ AL LA R IG5 7 B e i R R R S A2 AL v 3l
AR T SIC {H W) B A 1E 5008 78 % T U B 8] 7 51 3R 4T
SO | IF 67 (R 2 HE T XE LSS Ak R AL T LR H A kA T
R P AR R @B E O 1987 4E 5 2005 4E /Y 4 4>
AR K B R R A R R WA — 2 5 SR SR R K
X pH (B HEAT — 2 — B A 4L

LI AE 6 5 SR A, H 1987,1993,1999,2005 £E/K BT pH
A A (3% 3).

AR 1987 1993 1999 2005

BFRAF ] 2 20 &0 &

pH1H:7.7 629 6.52 6.8

B UL b 5 IR E R — B 2

AR 1987 1993 1999 2005

BFEF A 4 2 2D &

104 ¢
1987 A4 WML pH(H( 2). pH .77 140 2052 2752
Fz 2 1987 8 pH ERIVILER
Table 2 Regression results of pH in 1987
WA R-1 B2 3 R4 -5 -6 R-100 -1 RE-120 SR-130 R-14 1200 R-15
pH 775 8193 1415 46 4.9 49 8185 818 817 8175 8188 817 818
HCO; 622 4576 9397 830 818 818 4149 403 3667 3844 4766 356 3173
WAL 867 6432 1302 1129 1111 1115 570.1 561 5143 5259 6517 447  446.9
WS JR-16 JR-17  JR-18 JR-19 R 7 Heqkih foRH &vbWE B BROTHR WiBEHR vEE I WEdh
pH 817 8209 8214 823 817 818 89 103 1014 10.17 1062 105 10.8
HCO; 336 2904 2868 278 366 315 145 426 511 497 256 341 17
WALE 460 407.6 3948 385 514 1094 1033 577  570.1 5183 4472 411  407.6
=3 pHEFMLER
Table 3 Estimate of pH
I R 1987 1993 1999 2005 2011 I 1) g 12 B 5
3 ER 7.4 66 639 68 6.8 Mi+1)=418.55¢*"%.417.1403
6 i 77 629 652 68 7.06 x (i+1)=161.2024¢°3828.153 5024
5 76 649 652 69 7.06 x (i+1)=203.17¢*%12.198.2698
Btk 817 791 784 75 7.35 x (i+1)=306.47¢ %54 314.64
TR 891 815 1756 78 7.49 x (i+1)=-356.652¢ *%?"4365.5622
F4vbilits 1029 84 8.22 8.2 8.07 x (i+1)=-694.761¢*%%+705.051
BT 819 829 824 77 7.51 x (i+1)=-235.705¢ 2591243 895
13 SR 817 825 818 77 7.51 x (i+1)=-249.529¢ 2% 257 699
Ul FIWGE 1062 837 742 846 8.18 x (i+1)=1380.949¢*%%8.1370.3289
15 5 818 821 756 76  17.19 x (i+1)=-208.256¢-0.0397i+216.44
SUE=STi] 821 838 818 79  7.69 x (i+1)=-289.85¢-0.0294i+298.06
20 5 817 842 826 864  8.66 x (i+1)=628.1136€0.013i-619.9436




ERYIE S N

ZHRL LT IR RGN e 5518 500w 1L i 52 1151

-10.85 1
-17.26 1
-23.921
5.876 DA T ] A5 HC I ) e R BR BN o (141)=161.2024e"%—
153.5024, P MXT R 2280 0.176, 85 R T 5, BLHIUE 5 5
PRAE BT

0. 1987 1993 1999 2005

SBME. 77 629 652 6.8

BAME. 7.7 63 653 6.79

FH ] RE 5 5 8 25 W D0 A 8K A0 AR A R vB AN
MATLAB i B2 315 7T/ F 205 TR, S A
RN T WA S pH (E (K 3),

WA B N B= , TS a=—0.03828, u=

24.

° [ BN AR

[ 3 1987 A B0 I (B 45 21
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Study of the landscape evolution of the Huanglong tufa based
on the grey system

GU Ji—rong', FAN Li—xue', FA Xiao’

(1. School of Geography and Environmental Science, Sichuan Normal University, Chengdu 610068, Sichuan, China;
2. Regional Geological Survey Party, Sichuan Bureau of Geology and Mineral Exploration and Development, Chengdu 610213, Sichuan, China)

Abstract: Tufa in Huanglong is the product of several ten thousand years of karst geological processes. In recent
years, the tufa has gradually dried up, blackened and been sandified, which has seriously affected the aesthetic
characteristics. Water resources have played an important role in the development and change of the Huanglong
tufa. The authors have collected and analyzed the monitoring data in the area and found that the monitoring
system is not sound and that the data of the time sequence are lacking. According to these features, the authors
choose a grey system model which does not require too much of the data of the time sequence and may yield a
good result of prediction. They predicted the tufa development using pH as a proxy and used the kriging method
to make interpolation of the results of prediction and thus obtained the prediction results of the tufa in the whole
Huanglong area. Based on the pH values, the tufa development is divided into three types: strong erosion, weak
erosion and accumulation. The Huanglong tufa is now in the stage of dynamic balance and decline and
recombination.

Key words: Huanglong tufa;grey model;kriging interpolation ;development prediction
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2006 F FE i Bk Rl =R EA AT 40 2200 EFHEF &
Frik BT R A 17S S RS . W44 P PSSR
1 aAR 2.649 21 HBRE 1.023
2 Hu AR 2.326 22 LAY 0.867
3 Ho TR} 2212 23 Hu kAR 0.776
4 b E R (D ) 2.062 24 W AT HbER AL 22 T 0.758
5 PN A RS e 1.906 25 [iE[w: Y5 0.681
6 r [ 3t R 1.576 26 PORA L R4 17 i it 0.676
7 Hb iR PP 1.495 27 TR 2R R RS/ | 0.667
8 Mk 1.487 28 Bl Hh 5 0.667
9 EHILERGIS 1.478 29 MRk 0.641
10 M 1.447 30 oh A 0.636
11 Hby T A 1.398 31 HTT AR 0.630
12 P HB T 2 1388 32 K7E=rE] 0.603
13 DT AR 1374 33 MR PR AR 0.598
14 A7 it S Ml i 1371 34 U 5T B 5 DU 20 M )it 0.513
15 T AR 1311 35 Hi 5T R 0.500
16 FARS Bk AL 2 1.243 36 HBR 5 AL 0.448
17 WP HiL 5 1213 37 Hh TR 1 i 0.421
18 PRAHb 5T 1.191 38 S b T 0.404
19 IR A4k 1.142 39 T aR 0.403
20 MR 1 1.105 40 TR SCHb T TR b T 0.391
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