9384 A5 M ki P~ Vol. 38 No.5
2019 4 10 A CARSOLOGICA SINICA Oct. 2019

PUEEL BRA i & A6 RIS B DAY < DA SO LR S R G S il LT . v Bl %9, 2019, 38(5) : 815-822.
DOI:10. 11932/karst2019y15

e i 4 i) SR SR & B M R
LS5 N £ SR == (X R %5380 54 51

FII R A h A E R, R A
(1. %M 8 L A RAF AT, M8 5500015 2. KM EEMBRAR Ga#k) FRIFA
AR TRBEARFRZ P, 3T 5500015 3. FMIFEKRFERFFRLR,
EFE 5500015 4. 5 M 4R WA, FM 550001)

W OB RE RS RgEA R RN T EAG 2 oA AR R R AR AR AN A S T
P B B 5 [ B 6708 30 ELAT 0 BA L  BA RV D E W SR b B s T i W TR
H AR o W R SRR AR AR TR O BRSNS I R AT R R IR IN S — R AA i
SO ERE G S o A SCR TR BT L L WA IERAZ 5 R85 T AR 2% Ay 18 8 BN IR 00 47 38 2 e 4
230G T AR BRI 2 RS T B R e O e R R R T e 48 B (CRFD) JF: LA 5t M 41 SR 5t
XK ) Ay S 81 O B A 19 40 R I 'R B R A EVE o Sk 2R R A BT R G A = A R AR AR 43 I ok
0.142.0.286 ,0.572, #R ¥ 2017 4F 8 A & 2018 4% 7 A Ay 7 IR 5% 3% 2 Wi I B8 & B, K 20 3 ) P9 Al ik
FEAEY N 610.26 Bq.m L 3 N CO, ¥ 4R 14 521.900 x10°°, 54 [ b 8 555 22 4= R, 3 S 3 o/ 33 T
JR& B T 48 55 44 5 T PN AT 35 TR 14 °C, AR BE G, AR A B A5 B AR G AT 5 3R PN O £ S - i AR
Ii1] 5 22 i) 1 #0726 8 KR B 1 AR Ak, BB ¥ B8 2 ) o0 A IR A7 A DL TY —4 | B o 1 iR B
[ia] 3% 7 2o ol RS B, R 4—9 A Al B B T B AR, S B IEE R B S T 1.00, J8 T 598
TS A A R ARIEERE . R AR 44T (193 7€ 5% T e 48 500 8 R 2R e R /R FR I ) 5 A
597 AR SRS AL T TY —4 M i, ACH 12 A 5 1 3 A8 T R R R 30 .

SRR AR« 0 TR 5 R IR B I R 3R D) BE 4R AU (CRFD) 5 K&

rh B 4y %5 :F592.7; P642.25 Xk FRIRAD A

X E45:1001—4810(2019)05—0815—08  FF A A (FERS ) #RiEF (0SID) :

SEAE T REBT R IR IR M A AR TR SRR SR A S A
e SR A T AT A MR 7O R SR

2120 NSGE R A it A, AR R B A 08k, BB (R H
B GRA , f RRER W WO T AATTAR W WL BB AR AR AR ) 5 1B UL CHUAN T )40 - 1 38X BRI 9 D 4, T
fERRAE R, BRARKI TG, e EWIFZ KA S8, A2 BRE IR B ARAIR 3 25 003R 77
WO 5 452 (R BRI AT i R R A BRMOR AR IR BRIR AR B HE R, B AR L, UK B35, 1 ik

0 3l

[

FATH - W R+ = T SRR H g R S A B R A 1A B L it U 7 Ml AR 7R T (2016 YFC0502606 ) 5 5% M 48 BHE -l 3 H
I HL R SO (FAST ) f1 AR X AR 25 IR 45 B RE IR T B 737 A e R R 5 7R 10 (B3 RHA SY 5£[2015]3018) 5 Bt M A& Rk 11X H
U TR A R0 B s AR U RHIL I 9T —— DA T SRS X 8 (ESRHA SR [ 20171117345 ) 5 5 48 W il /SR 7 e R 2% )
FH5 MRS A AT 2R G BRE T 5 A A [201715720—001) 5 5 MM A BHIFHLAG IS5 Al A7 sl Rl 3wt B e M RR 6kt i 7ol i 451 &5 gk i
(B RMEIRA[2015]4014)

H—VEH A B E I (1982— ), %, B ERHFFT 1, WF 587 18] < Ll b il Vi S5 s SRR 7 O3 T 2 o E-mail : jz21982@126.com.

Wk F 9 :2018—11—12




816 T

2019 4

TR B BEIT | A 90 e 52 i OCR, s WY « 2%
PO NTBIC < UiF H A0 )4k AT e BT, ]
M — BRI AL  LUCH # Z B HA o Z 0
DA R Z I R T SRR R A O B R
LSS

R B b X 30 7 e 37 B I8 1) 2 4 b 7
T 7CBETY b, 2R 787 7 (Speleotherapy ) P58
T 55 A PR 52 56, PRI 7 R B X6 A A4 i 1) A= B
RN W SRR R IR B (B B T E L HH
W B I Ay BR 41 7 B 57 A0 18, A 08 3R 7 ORI 7T
BEIT 559 SCOR IR AR 45 G ST ) B S5 i e B
W% 5 J W 15 S A Eh a2 ] i i Al 34 3 X
(Szemlohegyi cave) 55, LA 853 & H 11 7 CHEAAR R PR T
Ao TEFREL, 20 T4l 90 4-4R, I UM N i 7K 2 il A
AN AERE P s S LA a g S ES A SR A .95
MR SFTH T RIT . BIGEm A By7 i, FEYI— DI
TN G IR R B T BT AT AR HOE™
S3ATT TR BT LI, AR 7R e — R 5 58
ANPEAR R “ RAR RS BEBE ™, I 5 491 56 11k W) 7K 2 3] 7%
RS 7R8CR 5 AT X ma K o I 7 1 SR BRIE 2R Gt ik
A3 7RI, A R i 7K A A ik AR, CO, 35 I v
TARSN R PETS SE AR, BAR T ES P E . (H4k
Wi K B 2 5, Ja SR TRk =

Xof TR 7R B R A R T L AR O R R E TN
JE PTG A TR RS WA R BT A Z= AR
A TT TR SR TG B o PR, A SCA7 i 0 37
TCBREFR N TR, DI SRl 7R 858 A T, IR 7 /A
i ) 7R A AT 5 i PR 2R R S e 30 AR 5 RRE 5 T e
PPN R R, IF DL B £1SRA 52 X R G Sy 52491 96 i
I 7 % PEAN 1A R 0 A 0 % 5 1 3R] 7 % i
HE.

1 FEETEFIR 7R R NS

1.1 BEFRR7NRFRE TRNRE

W S ] PR 5T 3 B A 7 R R TR XL
P[] A S AR LA B /0 B Sl R AL, R — R R
A/NIREE , it 1 IR AR R B X R SR
TR S R S U T E DS
7 RN BRI H R EE MR, —
7 T 7S AR B DA B G B A T AR
HMEARE WD B R T R I A ok AR HE AR X

(55— AZ 2 NARETIE 5 A5 1 B 44845 s 0 — 7 i
ST 7 A AU R AR IR TR A B A A RUE U T
T COMRIE AR A% . SR ME R
o 8 BRAS S I3 RV 5 1 A ) R BB S s X
A B I 7 I R (PR B2 B S A bV € SV N PN
25 S0 i Y AE T 36 b, IR 22 B A A B IR T
PERITY IR P9 CO, Mk B — M i TR b2 S iy 5 i
FE LA 1k B BRI, COL A BT e R 455 34
W W % B LA BE 9 A L CO, Wk BE 7E 350 x 107~
1 000 10775 [l N 25 AR 8T, PR IR 5 O IS I 0
WO B IRAE R ST BB , oAb o 5 2% AR
A 7R SR AL & Na® Ca® \Mg™ (K* . S0, %585 112
FORTT IR ROCRBAF ™ Alfoldy. B X 24 7] 8 iy
¢ B2 97 1 73 (Szemlohegyi cave ) BURE I 4% Yeh—Schum
i SRS TR 15 ke B, A T v B S AR il PN DL
R X il 38 286 VR 22 A7 A T 45 5 T AH L 2 RS
JETEM AR RO TO R R TSR, LYY
(H I AFFEAR K B A3, W BE o /INAS IR YT AR T, Wk B
I v A R XU | Tl R 5 g i PR A T B
EL R VAR AL /A € S 8 O VA 9
A T PR R T R SR B O B EE  E T RS
LR | A i 16D N NS A I T I = QTN .97 38

1.2 BEFRANRAATEERTRNES

{7 B2 2 M IR 7 P R IR ) SR R B IR T TR
B R T R SR AU AR 25 T v AR R
VR PRI B, 3 B 7 T X o S8 B 1 R SN
W, B 2R IR E SO O LA AR GERN | Bk
PRSI DL BRSO AS S TR R IR AR TR X BT
SMETE T ESERE GO RIA R IR AE — R A 4
Y AR R AT 2l , A2 AT, T AN ] e B A
(R oK, W TR 7 R R B A T AN =2
BT SRAEER I (g BR A FE IR R T ARG 1R 1Y 3
Pt , SRR R R DI RE .

2 BEHRRNRFER TN R

N T RERE WL RS Bl T SRR R
FeIHE L LASE R S 1 AT b S T U A e
FE 7R SRS PRI A AR o PR A e S8 1)
A B 32 SN R A AR, HSR T R AR
e A P L A TR AR AN S AR U S
T 7CHEFRIE AR VAN R R AN IO BRI



F38 HBSM (R IR RS E TP 817

pat:

2.1 IEHS RN RIRIhEEIEE

R 105 U7 5 3R] R 5% IR, R FH I FH 38 25090 BT
T VEAR W R 7 CRRE FR 0 B, ST — AR bR o
R R R Ty RS AR, ARl s TR SRR R R R
FER 7GR B CO, M B8 B AT HE T, BE O {4
SMETE ERR S G E R B RS ST
SEAEECON YRR, EEWIN TS SRR
BE AH X R R RN S AR R L CO, MR B
A,

T ELUL I 2, B SRS AR P CO, VR JE — M 5
TR S S B (TR IR T P, H R
AR AT 5| 2 CO, Mk BE T+, CO, Mk BE A S il 7R
PN A = PaN o = N NI 1 L N (B B 7

/ﬂ

2.1.1 AWREARAEE I

NS AT 3 R R A B PP AT AN [F]
S ZAE T ARSI i 7O I P AR R
JEE XU S5 5 ] A ATTE I o B AT AE R IR 7N A
AR ETIE S % b SRR A LR A ATl FR AL,
FRPE ARG KA 2 0] 1 A5 RPN IR TR
AN RS S5 A T B £F 38 8K - S=0. 6 (IT-241) + 0. 07
(IRH-70D)+ 0. 5(1v=21) , H:Hr . S Sy NARET I8 FE 8 4,
T RS, RH NAIAHBEE , VR XGE . ARET & FE 1)
R ARIEAN 3 1 TR -

®1 AMESREFEERBIRTNIRE

Table 1 Evaluation standard of human climate comfort index
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Table 2 Classification criterion of air cleanliness
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Table 3 Relationship of negative air ions and human health™”

) n SR E R

1 n >2100 A H|

2 2100>n"=1 800 TRAH

3 1800>n" =1 500 AH YA A

4 1500>n" =1 200 AHH

5 1200>7n"=>900 BAH|

6 900>n" =600 EH

7 n <600 AF

2.2 IEHTEHRNRFER TN

BRSSO IR B R
T F & SRR AR MR L R AT
ATV, £ ELARFE AR AR WER FH Z R Bk
Fa VT 0 B R A o, Il i — SO AR 50, 45 1 s 3
3 70 35 1 R 45 S0 (CRFD) (9 B+ A =k
CRFI=0. 1425+0. 286CI+0. 572N, (i=1,2, 3, ====n) ,
Herfr, SR8 i AR U 5N AR ST 1 B8 £ —
AAEL, CI AR i AN I 15 28 08 17 BE U — AL, I,
SR I O e S B — AR e [RIA )



818 T

2019 4

SE MR SR I BERR B e (IR 4)

x4 EHFFRRFRINREISH (CRFI) S 454

Table 4 Appraisal grades of karst cave health function index
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Fig. 1 The distribution map of monitoring point in Tianyuan cave
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Table 5 The environment basic data table in Tianyuan cave
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Fig. 2 Tianyuan cave health function index sketch map of each month
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Research on composite evaluation index of karst cave health effects: A case
study of Tianyuan cave in Hongguoshu area of Guizhou

JIA Zhenzhen”**, LI Youwei"**, GAO Zhandong"**, WANG Yanlin’, WU Kehua'**

(1. Guizhou Institute of Mountain Resources, Guiyang, Guizhou 550001, China ;2. Engineering and Technology Research Center for
Karst Cave (Tourism )Resource Development and Ulilization, Guiyang, Guizhou 550001, China ;3. School of Karst Science, Guizhou
Normal. University, Guiyang 550001, China ;4. Guizhou Cave Association, Guiyang, Guizhou 550001, China)

Abstract Air negative anion, known as "air vitamin", has biological effects such as regulating nerve centers and
promoting metabolism, and is beneficial to physical and mental health. At the same time, negative ions also have
antibacterial and bactericidal effects. The content of negative ions in Karst caves is high, and clean air in the cave is
also created. Karst cave's natural health care is a series of activities that are beneficial to physical and mental health
based on the cave environment and microclimate. It has more leisure and health care functions than speleotherapy.
This paper uses index analysis method to select human climate comfort, air cleanliness and air anion enrichment
from the perspective of human feeling and environmental hygiene to construct the cave health function index
(CRFI), the weights of the three indicators are 0.142, 0.286, 0.572. The evaluation results of the cave health
function index were divided into four grades, above 0.8 is very suitable for health activities, and less than 0.2 is not
suitable. According to Tianyuan cave environment monitoring data from August 2017 to July 2018, found the cave
within the annual average temperature of 14 “C, relative humidity of 88.88%, human body comfort level is relative-

*, which meets the international radiation safe-

ly low. The annual radon concentration in the cave is 610.26 Bq.m ™
ty requirements. Positive and negative ions content have a significant change in time and space, and negative ion
concentration spatial distribution takes T'Y —4 underground lake as the center and gradually decreases towards two
holes of the cave. Air negative ions content is higher in the whole cave from April to September, and the air cleanli-
ness index are higher than 1.00, belongs to the most clean air, very beneficial to human body health. From Decem-
ber to January, the negative ion content in each monitoring site was less than 1,000¢cm °. The health function in-
dex of Tianyuan cave shows that the best health care time is may and September, and the best health care site is

near the underground lake of TY —4, and only December and January are not suitable for cave health activities.

Key words Kkarst caves, cave environment, cave health function index (CRFI), tianyuan cave
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