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Abstract: Shilihe is located on the upriver of Yongdinghe in the
drainage area of Haihe. “Shilihe Project” was built in 2003, including two
rubber dams with 200 meters distance. So these two rubber dams form
two reservoirs in the Shilihe area. The total area of the reservoirs is about
1.7x10°m? after sluice. When the reservoirs are full of water, the surface
water level would hoist 2-2.5m.

After the first sluice of the reservoirs, there was groundwater outlet
in the underground building of the Shanxi Institute of Yungang Grottoes
and the cellars of the Yungang villagers’. The sluice of the reservoirs
may cause the upraise of the underground water in the grottoes’ area
and influence the protection of the grottoes’ cultural relic, also it may
influence the entironment and the microclimate of the earth’s surface in
the area, whereas the bedrock joint and the shatter crack are developed
in the area. Because of the too-high underground water level, it may
accelerate the weathering of the cultural relic with the high salinity
moving up to the grottoes’ cultural relic through capillarity. On the other
hand, because of the too-tow underground level, the entironment of the
protection area would be influenced by the perished plant in the area.
This thesis is based on the simulate study on the mentioned above
probable influence to the cultural relic of the project.

Based on the condition of the local hydrology, according to the true
measured data of 9 drills and the historic observed data, using the most
popular groundwater simulate software ModFlow fo simulate the
influence of “Shilihe Reservoir” to the underground water in the area of
Yungang Grotto. The responsive relationship between the sluicing of the
reserve and the groundwater fluctuation in the area of culture relic
protection is forecasted, rational suggestion for the construction of the
project is given. The influence of the project to the protection of the
cultural relic is analyzed through studying the influence to the local
microclimate and vegetation.

It is indicated: In the largest rainfall year, the sluice of reservoirs is



responsibie to the outlet of underground water of the Shanxi Institute of
Yungang Grottoes and the cellars of the Yungang villagers’. in the normal
rainfall year, the sluice of the reservoirs will not cause the outlet of
underground water of the Shanxi Institute of Yungang Grottoes and the
cellars of the Yungang villagers’. But it should be supervised whereas
the bedrock joint and the shatter crack are developed in the area. The
suggested precept is manual taking-out or burying underground
drainage pipelines to natural drain.

At the same time, the analyzing experiment proves: The construction
of the project can adjust the climate of the water area, mitigate the variety
of the temperature. wind speed. humidity. It also can decrease the
damage to the grottoes because of the acute variety of the environment.

Thus the project is propitious to the protection of the cultural relic.
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AR LAFRET 10km AMC A BT — B RIZHFE 0.64~1.03m’/s, FAK B,
7E 0.062~1.5m’/s Z@); 3~4 ALRLE TR, WBERGEM, £ 1.03~3.05mYs 2
#: 7-9 BHEERERA €& 223~534m’/s; BHAM, HEARBNE, X
145~351m’/s; W T Fa AR 880m’/s (1969 4FE 7 H 30 HD. B
FIZMBHMEIEER LR, BAK. KK ETIHKINE, £F5Y, MK
PKE BT 3~4 0 F TR
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F 2.1 1 B RAKIE F 455

TR N S 1017.28mg/L
EETHRHE 0.412 {7 7K #EAKSO? R LA
) " o ) 2173 1mg/L
FHER Kiniii 147 {77 %k Cl i Lot
RERAE 0.106 {005 K HEKuco; 273.58me/l.
13 4 i K L B 756mYs HeE K pH{H 82
FETHENE 63kg/m’ - _
ERXGE 727 Jink - -
ZER AR 2780Ukm® - -

+BE LA EASEERER, WKMATA, B4k, +RER
SRS R, BB ACET R, B AT K B AR SRR K . RIE T BT
1- i K E B R NE 2.1,

I PT4E 1-HUFE T R (2003): FABPEAERLEAREELNR
KE KB RALEE LILBAETKE R, WENIKESMN Dtk THE R
L WIANPBRRE S, SILEREEAKSEARK RERESHST, PE-5H
WA . AKRIRE 11.30~24.40m, PAHAKE 0.026-037L/s.m. KL,
SO, -ClI-HCO,—Ca-Na-Mg , #"{LBE 1.780~1.907G/L. pH { 7.5~78. T K I
HEEZRAMAKNEEABIMA R FERBEHANSIMG, UKTEHFXABAT
dEHEt, BEUMEH X AR, FEEESA T RERERNE S
M, FKZHEAGHRGAR, FE>05-10m £%. 1990 FRERH ET,
+ R R W RIAEUE T A LB K, K AR 0.65m, BAIikE
2.59L/sm. BAMPE-I. 2003 FEIRLERRY, ZECHANEKEKE.
745 58 - Ho SR T PR Bh 8RR 1 2001 4 ZRFHMEHFLAARRHE: PHRIE
I 0BERECN 5.9x107°-9.26x107cm/s, BESRTF-HE.

£24F |&FH

AP CH KB TRSE, FTFHNE 6.5°C, —HAfrgd, REHSR
-11.7°C, LA®EHR, ATHSE 23.1°C, AFEHTAERL 40%: WEHP
£ 7~9 B, AmmMRMERX 100mm B L; AHBBEXERRD 801.8mm, +
CAWERE N 749mm; FEREE 20mm A, RERI AT ATHRKENH,
FRER SRR 1.5m, S EE N 1204,
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£22 BEERREH

KEEM RkESEAR JRHIRR
Bwis 37.2°C - X 7. 819 BRIT [iZE[AES
AR -272°C T THEAR 384.0mm FrE 2.9m/s
TR RERLLE N
L D) 6.5°C RXE K& 8R0~900mm 42.84
LS|
—HTHSE -11.7°C B IRRE K B £ 101.0mm B &R 26.6m/s
WE22 BASREN
LHPHRE 21.6°C SEXEE R 2057.4mm | FEFHIBMERE | 27533 DN

*ELREN 120-135d BAELER 2386.3mm - -

FRAEBRIE 1.5m - - - -
EERE 52 - - - -
BIEEA 0 - - - -
SEHSE £95.3 hpa - - - -

B&SUE 917.9hpa - — - -

BXAE 876.5hpa - - - -

F2.5T WHREESKE

T z R A RV A B, 5 RS RRIRED. SRS 3. E 5.
Hi T K A7 B B 8 R e TR O E R RE X A R e & EEE R W

N et
— BRFH

M T2 AT RSN, FUPRERARE,. SO, FBEA, W
BT . BT, R EKAKLSEHEE A HCO, oS0 T—Ca™ Bl. NEATARMA .
TRGEER TR RR Y, CHRERE (<15-20m), B L
BT, OESEENEE, SOTMEBERHE NS, XEDFRAREKH
Filk 5 1% CaCO, /E/HE AL CaSO, « 2H,0 TiiE M H3HBRAL A E R . KUK
AR, B ERIK, LRMEE TR, RE:H TEZERNEANO
SKTFHHeLE, RSO MEREUVRE FE T PRME. SdE4RH,
ARKMEAECENEW, BEWERBRXMHEE, WNANH. EREHE
B, ARTEEES (<1.0m), AREMZEHE, XAMILACaS0,+2H,0
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BT BT A B R R 2 220
= 4§ 75IRE

TS KEFR, AR AE TR, i, R4, E8REEZH™
B, 5 0T, MEETREFIRERRE, . G RHENH &,
BRI LR SO, SRAHAN KR LA . BT, e AR L.

=. FREFRERTHRATRER

B < = NARNETHERS " E0RREHEEDST, RERE. BZEM
AR B, B K SRR L RRER A R R P R . R TT
Ridfed, BERETREATRIRREEFEAE, RERERR, BiiA
BENE, TRBEED C-EAST 2~4 SR, B TRSVBNE, ERM
B K T ST EARIERUEMRE W, M TELENEF LK E.
RARFPER D AT AR, LA ngi.

m. R RER

AREVAGES A%, BE. Hi7EE. $H. RIVEFGESHA, JFFREH
SREHBT K. FARUSHK, TR ZE TR D AFH L IR
3. ATHREARKZE, CRUT RBRLEERRE. ARTTNBRE, X
— R ATAT I, B I03R% A R D R ME R R I S E L R TR AN
AMREZERETE ARG - B BROK, SX A E R & 5 Y™ E e .

1. S8 HKRTSRES TN

ZRARABRE LGS, ERGEITRMES A 13 0. B Erd
BHEEM T K, SE FKEFRE, RATR. B FKAR FREQE
L T FREAEMAGUE, FRTR. MERPOEFH.

75 WERE

BT H PR FRE, (b2 T FLBRACHE D IRAR, A h3gm, 5| et
iRE. b FAREE PSR mEE TR R EERKNBNRBED, MK
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AR EETEED AR, B 6 e Ra B,
+. #hFkGiEFH

R 7 i PRIKER R P M 47 I F FHEAR B2 45 1k, #F KR 44
2 [ATE, HALMAR R, FERETUTFLE: - ZHARTFE
CRKAHED, TEEHENGE T ZHABERT&: X2, ZXARFS&T
W EmMBEE B L, & THAH AR 10m U b, e FRAKR, -2,
REEHSMER, TRIVELEEAKERE, A, AXRTEOW, b FAKEY
(K #ha S -4 S0, EiG, # FARA CARERERIEHEA T, GV &
P T R KA B RT3 = KA RIS R m s L0, BT 45 7= Ja H T K A G el
FX N ORE N, RASRAAN LREAS TR M H .

VAN . =] <!

78 KL IKER L RIR I, R R TUR 8% 5 R 5 i 15 5 1R ™
. W, DAMRERSRERY RS, PEEAMENARELEER
MR RIE “ZROEEZL2ERPTEORERS ", PEBRMERS
BRAL BT K ATFE K E 1988 F 7 AXRHEEAT T BEF &It AEREHEPH
WAL MM 20m K3 30m, T 10m. iR KR E I FHRIER G
PEENMEANREE SEAEBaM— B 80°iit, MARATHRE, HA
REREAE. AZEIRZNERAEEN, Ll 75°8B3) A R IRE R EER
HATER &Y, REFMED s, FREERREN, LSRN ERE
o X BEE T RSB RIBREOTIR A, HHE KT 47
MO E M. MEDE AR K6, RER P4 a s
HITHE A 505m, MENRTERRTRER.
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£3E +ENTEMNARNXORIPHER

|- BT SE A T R, UL R R A 21 IR AR L SOK
e ] R R R R R, IR Rt X 42 A T 8 AR SRR o] FE AR
At i. $iE 2008 FbniMiE &M RNE, SOl MLt pr 455
HE, ARIPEE AR T KR AL ST B AR, B H R
HMTHKFE, REECREKAaY.

T 172003 £ 9 FIFFT., 2003 &4 KPEHKEK. TEERE, £L
FTRHESHEKBHERT, EHEERRAR KL 400m 24K T~ RERYA
17x10°km?. ERFAAL 5+ B AR AR Z 52— HKEFEHRKN,
HFARHTHE 2~2.5m, X MHAEA, TR KTRE. RESR,
T EAFREH RPN 2 KAE YRR~ -2Ew.

+ B TR AT FREE L5 304 SR P B T 667 A k- 1 R e {1 w] e P A S R b
SRIA 1 T S B R R T RUR B AT EAUE A+ B TN AHE S
Z M B B E ENEAT T 5T, xHRE g i @ s L s R s
Bl {22, BT KER TR ERERE, —SHRTERBHEER, MAGRENT
TR BB B A SO 45 0 T B R M RN S TAE B BHE -~
HRIE .

F31Y TENIESEESHENE

+ B TR N = R, B+ 23T EHw R 1 R, ik
WE, EALUERFEIY, HRAFAE, SHHEYA 186km’, HAK LR K
AL 184km?, 5 AEBIK 99.3%, IR 1SN 8000T/km” a, Rk
HOH 3500T/kma. HEFEMEE, EEMEREKS, HEERELD 5%,
TR AR PRI 1208 AR, B ORI,

PR TRHER, TAASEZNAEMRIPWEYE, R32 8 +8BRT
FOABERSRE. T TEEE R AR, REEE MY, LN
ZHOERFEXE- 87 .

FIRG, + i U R E AOKIRK R, TN B i,
LA VE BB K R, /03 P e N o X EOE T HK . FralE T
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W7 B K BERIE K FERZK R, X4RAE 2008 SFILR Bz SA1E T MACHIA
Kze, RPRERERN.

= ﬁ =) '.'-: 5, _. ‘* Al AF, B8 A BN BA A& B4 BA A N4 T8 1.; "ta?

T - ~.-:.Ir oy " ol . ":\ W
H 3.1 HEATAENEER, EAHE B2 FERIEARRRE

Fig3.1 The fragmentized base rock Fig3.2 Designed left bank of the watershed

w32y +EATIEMMTKINGER A G

B35 I R R AR B B R AR AT AL, SR, KRR R Y
KSR SRR R D RE R R . TR A, TR M T A SR
BEREHD. HITEF LSO TREEEDRAFEER FeFlow H
ModFlow, 7EAI0H P EATEE ModFlow.

ModFlow % £ 2 [ 1 5T 14 & [RI(USGS) Y McDonald 1 Harbaugh F A
2 80 SFEAFF R KA, R—ELTIHTLRN R =81 TR REBERTIAT
EHAKME. A ModFlow IR, EE#SREELHANEN, EHKMT
AKBEMIF, A7, FREEMEP. 30 S & EIRIAUK S SRR SF ST LA 1152
TR, B E R BT KB B A B TR AT

ModFlow AMY AT LA FHUBLFLBR /v M R oK (1ig3h, 1 AT LU SR AR R
BEA P FK AN R . 200t A F AL, ModFlow iER] DA REF IS
7E H I8 H BT 50 (Guo, 1995). ¥4 ModFlow 5 i iz BHEIBIM B 45 AR, @&
AT DA SRl i g vk N2 S b K % A 48 B I I # (Guo AT Benett, 1997).
ModFlow RF&MERE, 5 THME, # HEE, RET AR T RREESRY
REMKBER, ARERSEHE.

BRI R M K44 5 TR IR 7 R A T
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—. WTFARGMEH. THEERESAN 0L
(=) FWREFME (Q) BBEXABEKE

TEWMIRULEZRNAFEREHERTEALRE. KEETR L, FHE
Ky 1~2m, K FASKECQWERGHODEME, B -Bh 23 a, KEH
8~10cm, FE40%A A1, BRABRE 77 m, FIHEAR 3.3 m.

B T LE SR LA R R, BEAE S BN R HA R EUE L ILE
#AK, HEKBITEERE. SARMRE, ZKESE. e ARNRZEREA
1.98x10°~3.42x10%cm/s, #KEA F 0.01~03 Z 1],

(D) kT RZNARBEIKE

HRX AENRSFAREE 5T REF R NAD & GREM. 2HAw
HAKAE. REE, THREH, REERT, RERE, 5a0K, BRI
TH %17 KBERE, SREK.

(Z) TR RRA TG HFIE

R K EA AR B R R M, ZHF R X P T AR ERFERA K, ATt
HARE, B S X T ARG R AT B AR T 04 5.

1. A

TEMTRULAEZNAREREK, HTKRENMATXEZARRAA,
LERERKMEANS .. PRSI AEEZRARA .

e KSMEEANBIME: BIBIRNEIMIRHRE, EEXPHAILERE
KRG, KRBREMEREEIEFAZ . EFRKEHEKKEEA
0.5~2.0m, BEK NS R, WREBEAKED, BKRER, FENEK,
WA BARH TS BELSRA. HEBARTARRRENEESA
R CEH, R WEFHERER 384mm, FXFELHEHE
A 900mm. BT AR EHTE, SN FRERNEBKNZIME R
K&K 360mm/a.

o KEANZIE: LERNGAMBHR I ROMEEREH, (825
P L EAY 2 R0 SR T RS TEA LS. [ Qe S = ot S O ) AR i
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WX B FLBR R K 2 [T FE % PIRK h IR DK i i 75 s Abheh A
Heitt s Foko BHETRE EREMEK 2m B, EEMKEEARE T
BRI IALBR AR, #fhvh K PEAME L F kK 845 2800m™/d.
® DR fhen: MEIZA MG RSN AKABRBRREDS EBHAT
o Iz R PR3 AT B - BT 7S ab B iZ X Ak g
) #MER T R I T B R B 2 A 2500m/d.
2. ®Wi
AR THEBRZE, UILEZNARBATKRANSE A LEA.
KA K RERMB AT O R Het. T4 LS 6, Maedd 8
T3 % e v 0 0 ] g o
® RAAXR: GMAKMAKREREILHULURK, FPHXTERTIEATFL
AREKE, REAXRSZRRUNENH, ZRFTFHERENR
2057.4mm, BKEERE N 2386.3mm, FAENELN Sm.
® HiToKMirHEM: - AR LU T 2 KO R X Y S b A S R
€, AERE, KNS ERE SHRMBER 3. (M, &
(39 FL B 785 7K 3= B A T ST X A AR 0 B s A A T A e b A e e
WA K HE . BAE, R A ILBRE AR MR & 4 3700m°d.

= I FHFE
(=) @R SILF

WA TR RENILHARERGEZNOELE. ZKNEELFEE
AFASR L ERRGE. RECERMDAKEEEHRPRES . REREE
B KEGRR. KRMN KA ABO AR RTREMARE-ERE#EA,
RECHEPRE. RAKOTEBRE, HITNKAEERES, ERKAEEDE
HKARCHRAE B . LERHS AT DRI AMRSR. SRKA
ABERERFIERKECRES, Xoom KABTHRERKASEME. Bk
FAL AR iL AL AR AIL R

(Z) BEEIRESHR

MER LR BE A T RIEHLR, WRK EB O KRG AKEAN Lt



R, WX PIEERaREEEKRLSR. A TR TRLELE, fTX
-~ - 5 L S A R LA S K S 57 HE— S ILATE RS 54 A

(2) BARHRSBR

HEA R A kA, R A b wE. KEEEMN L. T t,
THAEKZGWARGHE . I TXREZHOMAELXHF AR RSB
X, TEMXAERLHE, REEEHETHREZTME TR ZERKHAARK
B R m, H T KA LABUK TR A 7 s AR AR . Rk, B P ERA S e
RAFAIKKRIERIL

() ZFRRMRESDLHR

KRR BRARREA R HEKENESTEHEL B, b Tkt
PBAC T, BB —d 5 E A At Theea@EKia 7.

ME 5. FEWNERA R T EEHFORE, FHAXB T KRS
W h (RS . MR RIAT R AN R . BRGNS A, E R
AR, DR RMA B/ . T T ARG HE M e AR R . R
AR ATEA R, Hoh D AR AN, EE AR IR, A H
2L NP R R K, — RS QU B AE 79 HBRORRBT KRR
0

+BE TRET LR, BTKEHEK, FERESHAKHM T ARLEES
KEGFTEAKAL EF 2~2.5m,  H0hid BRTAL ST A 2T X RO M 1) 3h e B OKIR IR,
M T KSEBAKRMEMING, WM RER TR ERE R, EREKRA
TTREBEMTAKLEAZE ERRRRA R, CEH X EE A MK E i A4
RTLH T K 8.

=. KEBKNEZRR R X TKAMEEXHR

2003 4%, B LFEVIP R K ERTERE K. BHRERE
R, 761 SHILTEROH B WA ERT B AR TR, BISLEFAG KM, AR RN
A SRR EITAF~A 2 B ABMIEED [&RAEH IR T RLEH,
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2R 45 1L 75 25 R AR SO S AT E < P R ISR IE A BRI BUK, $1 P ME S
KEBKAHEXFR, HAKERTE2MK.

M T WK HEE A Y K KRR, KR i+ B R FORIR KIS
6 F 18205 H ¥ 2004 4F 4 HEBESEIX Sl 7 aedbaise, IS A1 AIFsRil
1T TIEH: 25 KRV TFACKALM M, FassRan& 3.0, iR W, HKEEKNT,
TR K FESCHE T 52 K, BAMRK T AGK AL D3R E G, 40 A o v b i
FARAKAIBEEARL 4 4, Biksdh (4 1) AR 1.3 K. 3.3 Bl T KK
IR A 4 B 2 VO R v S AU ST SR P | BT R R i X T K
RER R T ERIRIE.

®3.1 HWFARKAKGERBMER )
*Table 3.1 The measured groundwater surface from May 1*' to 25" 2004

v | i

4w :{g fjg 5 H 58 5 A 5H 5 H 5H sH | sH

g | - 18 {38 | s |78 | 98 B |13 | 158
(m) (m)

ki | 28.54 3177 | 285 | 285 | 2851 | 285 | 28.5 | 28.51 | 28.49 | 28.49

k2 |27.77 (3248 | 2775|2777 |27.78 | 2778 | 278 | 278 [27.74 | 27.78

k3 | 28.25|32.33 | 28.24 | 2825 | 28.25 | 2827 | 28.23 | 28.23 | 28.19 | 28.28

k4 | 28113072 | 28.1 |28.11|28.11 |28.14 | 28.14 | 28.11 | 28.09 | 28.07

kS | 28.00|31.64 | 28.08 | 2823 | 28.31 | 2833 | 28.28 | 28.19 | 28.17 | 28.15

k6 [ 27.87|29.16 | 27.79 | 2786 | 27.84 | 27.82 | 278 | 27.74 | 27.73 | 27.71]

k7 | 23.49 2541|2344 |2349|23.58|23.552347§ 23.5 |2337|23.26

k8 | 26.02|27.78 | 26.05 | 26.03 | 26.03 | 26.03 | 26.00 | 25.96 | 25.95 | 25.88

k11 | 26.77 | 28.57 | 26.79 | 26.87 | 26.93 | 26.93 [ 2693 | 26.9 | 26.84 | 26.88

g ’(T‘) ’(Tm) 178 | 198 218 | 238 | 251
m

k1 | 28.54 | 31.77 | 31.77 | 285 | 28.58 | 28,61 | 28.62

k2 | 27.77 | 32.48 | 32.48 | 27.92 | 28.05 | 28.03 | 28.04
k3 | 28.25 (3233|3233 2871 2885|2873 2865
k4 | 281113072 (3072|2809 |28.09|28.00 | 28.08 | K{vkrd. HEkrE

kS | 28.00 | 31.64 | 31.64 [ 28.19| 2831 | 28.31 FOH T K AR bR

k6 | 27.87 2916 (2916 (2775|2774 | 27.69 | 27.66 | @EMETTE M 1100.
k7 | 23.49 | 2541|2541 | 232 |23.17 | 23.15 | 23.11
k8 |26.02|27.78 | 27.78 | 25.88 | 25.71 | 25.63 | 25.57
kil | 26.77 | 28.57 | 28.57 | 26.86 | 26.87 | 26.87 | 26.88
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Fig3.3 Contour map of the measured depth of groundwater surface
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B’Jf&?k?\?fﬁ Hi T KB AR,

H oH
[K(H 7% ] {K(H s }ﬁ{x,y,) Wxgi)=p—  xyeGr20
H(xy()l =:H(x,y) xyeG+L +I,, t=0
Hxyi) =Hxyt)  xyel,r20

K(H—Z)i'] =—q(x,y,t) xyel, t>0
L o I

A, x, y BEEALSE (m); K(x,y) ABBRE (md); g AEKEHKE;
t HEHAZEE (d): elx,y. ) ABRERE (/dd; Wi, y,¢) b3 R HE R
(m/d); Z AEKBERER (m); H(x,y,1) AT AESRKE (m): H, (v, )R
BB RAGERAAE (m); HKx,y,f)){l%"?’@ﬂl??-Kﬁﬁ (m): glx,y,1) B
TRBFNAERE (md): s AESRURNEETHANEE; AL A
BRFE RN GAUERER.

EECERR B AR R AR AR A, Bz @ R R AR i
FiE, XAHREIRMAREREE, TRk MR, MR AN M R
EHEIEATHERI
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Fig3.5 The raiscd extent of groundwater surface in case No.1
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Fig3.6 The buried depth of groundwater surface in Case No.1
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Fig 3.7 A comparison diagram between the depth of groundwater surface in Case No.1
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Fig3.9 The height of water head changing with time
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Fig3.10 The buried depth of groundwater surface in Case

*32 WATR
Table 3.2 The scheme of pumping
KRS WAE (w3/d)
pum-— L 200
pum- 2 200
pum-3 230
pum 4 230
pum—5H 400
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Fig3.11 The buried depth of groundwater surfacc after pumping
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Fig3.12 A comparison of the buried depth of groundwater surface before and after pumping
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LW HAHK, KRR E, KBRS ELRLE 3. hE
N, ks, PIAEM T AKAEERNE TR (E 3.12). MNEESE L
HI—ZUEBX, HTFAKAIFESHEXTF 2m, MRIEETKRABX A TE
WY R L.

[RIEt, MANE W T — P P A Eﬁ?‘i%,miéiﬁiﬂfrﬁ‘?ﬁf:ltﬁ
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£41 AHEATUREEMLALE
Table 4.1 The change of air humidity n the front of Cave No. §

DRAE |04 S BRI 03E |01 & | R o3 E ol F ) Fr ) o3E]oag | s
1 A VA Jodor |20 (20 o402 |3H [3H [0d403 |[4H 145 |oad
v [ 643 [ 5573 | 6408 | 62.67 | 62.07 | 72.07 | 60967 | 4506 | 51.81 | 38.00 | 4v.19 | 56.57
Bim | 7732 [ 6820 | 7843 [ 84.65 | 74.48 | 8565 | 87.00 | 68.04 | 7825 | 86.82 | 81.75 | 94.01
i | 3081 (2236 | 2571 | 46.87 | 2883 [ 3315 | 4988 [ 1799 | 2069 [ 27.78 | 928 | 2207
X42 WEET R AT &
Table 4.2 The change of air humidity behind the Cave No. 5

03 | 04 | TR | OXEE | O44F | THEM | 035 | 045 | FIE [ 035 | 044 | M

1R | 1A (o401 J2R8 j2H |ma02 |38 |[3H (0403 |4 |48 |0

MR | 67.59 | 58.13 | 66.85 | 69.92 | 6193 | 7122 | 75.18 | 58.80 | 67.62 | 69.50 | 62.72 | 72.13
mXME | 7710 { 72.22 1 83,05 | 90.88 | 80.60 | 92.69 | 90.39 [ 79.01 | 9086 | 91.61 | 93.61 | 10765
By | 3130 | 2391 | 27.50 | 5387 | 49.87 | 57.35 | 56.87 | 4842 | 55.68 | 56.97 | 23.28 | 26,77

£43 AETREEERLGIEE
Table 4.3 The change of air humidity in the Cave No. 6

O3FE | 044 | M o3& |oasE | FAMI | 03EE |04 & | I | 035 | 04 & | M

1B | 1A Jodm 28 [2R |o402 {38 |38 |odoz (4R [473 |o4am

Tl | 60.90 | 55.11 § 63.38 | 57.84 | 51.71 | 59.46 | 63.53 | 42.33 | 48.68 | 5227 | 51.42 | 5913
B | 7432 ] 7134 | 82,04 | 8581 | 82.07 | 94.38 | 83.73 | 73.54 { 84.57 | 75.50 | 94.85 | 10908

BME | 2969 | 2036 1 2341 | 1793 | 2136 [ 24.56 [ 2400 | 1912 | 2199 | 3442 | 1796 | 2065

K44 LRITHRER M L,
Table 4.4 The change of air humidity in the Cave No. 7

O34 | O4E | FRM | 034 | 45 | F8) [ 03 1% | 04 6F | P | 03 4F | 04 F | TR

1A |18 ool (28 |28 w02 [3H |30 o403 |43 |48 | 0404

FHE | 68.75 | 59.93 | 68.92 | 6766 | 5546 | 6378 | 72.52 | 48.75 | 56.07 | 59.86 | 51.61 | 59.35
R [ 8287 | 7230 | 8305 [ 92,15 | 8471 | 9742 } 92.66 | 73.92 | 85.01 | 90.27 | 82.12 | 94.44
KA | 3204 | 2463 [ 2832 | 51.60 | 36.62 | 4211 | 53.48 | 3686 | 4239 | 4489 | 37.53 | 4306
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Table 4.5 The change of air humidity in the Cave No. 12

3G | O4F | FIB (O3 (04 | 0 038 (045 | Bl | O3E | 04 & | Tl
TR [tH (odm (28 (2B (6402 {3F (3R (463 (48 148 |04
T | 6123 | 5277 | 60.69 [ 5715 [ 4114 | 4731 ] 6063 | 3702 | 42.68 | 54.55 | 51.55 | 5928
ReAfH | 72.52 | 6481 | 7453 | R1.68 | 7047 F 8104 | 8168 | 67.83 | 7800 | 7480 | viwg | 10578
Bl | 2896 | 2023 | 2326 | 44.55 | 1954 | 2203 | 44.19 | 1687 | 19.40 ] 3833 | 23.17 | 26.65
#46 TARTUEETHILE
Table 4.6 The change of air humidity in the Cave Noa. 16
OIEE | Q4 | M | 034 [ 0dfF | M {03 JoasE | HiA o3 | oaE | HEM
18 |18 |os01 (28 |28 |o402 |3H 3R |0va03 |48 {48 |04
FEE | 7320 | 61.80 | 71.07 | 68.74 | 50.49 | 5807 | 7192 | 4238 | 48.74 | 62.45 | 42.65 | 49.4
BoAfE | 87.22 | 7747 | 89.00 | 96.81 | 82.50 | 9488 | 97.81 | 6861 | 7890 | 89.78 | 72.91 | 83.85
Bl | 35.58 | 2263 | 26.02 | 53.59 | 2818 | 3241 | 361 | 28.06 | 32.27 | 4164 | 27.07 | 3113
F 4T ARETHEELLE
Table 4.7 The change of air humidity provided by weather station
O3 [ 044 |03 | O4£F | 034F | 4% | 03 | 4%
1Bl 1B (2R |28 38 | 3R | 4H )aH
T | 7282 | 61.45 | 68.74 § 50491 5096 | 34.54 | 60.17 | 3479
BRI | 92.69 | 79.56 | Y6.81 | 82.50 | 84.80 | 59.14 | 94.71 | 70.18
BeAMa | 34372202 | 5359 | 2818 5 1904 | 0.00 | 1644 | 9.89
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HAKEA G ARREEAR . XYEEGEE SR, hFAKEPE
RERAKESEEA —EHREHS0T, MTUSER XYHBEM, 2 MRy
FIRAL, i, ZKaETRISOT kM B A TS BIFEAY (TSP, W
KRS mxrsd TSP MAEEHR, WA, ESESMER F210m RS
. BEE> TSP ffE. Wk, WENREE, EHEEEANR. Wi,
B PR A+RM TR AKX ERRET TSP Hd 4 0F, RHMNE
SRR #1, KERE, AU SOm: #2, RER, SBEUILH Som; 43,
ZRAER K14 #4, ARET 10m 4.

B42 &4 RN MREBTHEETRRZE. X SRS, Y
AIEAHTHER, Rilugm’. XS AETHREESKE -MERAMEA: &
RETEEEG. KEZRKR, ARERAETAHERAEHE. 38730
A2 PSR ML BIRL F KRE-E = B AMEILFR, S5 K4 50 %, &
S, ZRLABEMETERNBHLMGERMENAK. 9 FLPHEEELS
Fdh, B+ ERTIROBRRSES KR E E LS LR R .

Fhh, BET Na. K. Fe. Co. As. Se. Ag. Cd fiSb % o MR LER
HSE, LB 43, AEW R, Na. Se 0 Co BRI LBRMENE Fi
AL M Sb. Ag 1 As B F
PR E WML R, Fe. K RARBEMTHSERE

Table 4.8 The equivalent concentration of the ions

ﬁ Cd [L"JMQW%?UE@’E—FB&B‘J% E——f 1# 24 3t 4%
2, Na’ 0.76 0.83 0.76 0.79

I\ 2.04 4,67 2.35 2.29

x 48 £ AR TSP & F K 1.78 1.97 1.62 1.49

Ca® 6. 81 6. 71 5.01 4.99

Mg 3.63 3.95 2.82 2.96

LW E FHHEKRE, F 0.44 | 0.34 | 0.47 | 0.51

cl’ | 881 | 9.99 | 801 | 7.8

o BT No. | 1007 | 0.1 | 7.67 | 7.34
DEWRE = — o =

AR T B <2 so” | 20.83 | 25.58 | 14.91 | 14.95

RAR, B TRAEREM AR

BT S BRI WO KEMERNE D KARGETE S RRE R
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