3T H HIW
2018 4F 6 H

+ F S
CARSOLOGICA ~ SINICA

Vol. 37 No. 3
Jun. 2018

Bt AR VBT HNAE. R T S IR S R A B AR [T ], A ,2018,37(3) 1 468-473.

DOI:10. 11932/karst20180319

BRMmikX B RHSWEAWR

B R BAT, A’
(1.?/"xl?ﬁk*‘“£7ﬁé#l% F R 400067; 2. FARKRFEAMMF R, E K 4000305
.ERIBKRE AR b R4 B FRAE A AE A, K 400067)

W OE.AFAEBWAESTERARFEYNLREAR AR BRG] RERAT A E K HIRT ER A
HAE, AKX BERNITEED AT RRENAANE.FRT AL LELE LEEE S ERT LHE
ME AKX R ERKXW . LEREES T 20 000 lux KT 100 lux #9154 L IR & H % 6k & 4 & 500~600
nm #Y 8 K% K U, 4% 45 A R B R T A A A K ARAE A DR TR R ok B ORR E X T R AR 4 K R AT
FER . BRETRFEAIAFALESHENENB AR AT,

KR EWEY T kX ER
th &4 %2 .P642. 25; TU113. 6

0 35 5
VAR e O DX P A — AN LR A . N T B
i T i A S L S O S B R T L Al

IR LTSNS RSO R R (DN 2 5§ 3 T I FHE /4
A N TOCIRIT BT B i B T 2 ¥ 1 ik i
f4 T AR LT LA N TR I A A R i
Ue o PG IRJE — Fh A W AR B B BOR BB
WFEBAFFNE. WFRNEST R E SR, B
T SRR BEAT I AN ) AN 2 1) 1 T 2 52 W 3 3] 19 A=
ASFRIET o VAR A Mk I I W N T IR B S A P
R AR R SR T OE R IR A L B AU T A A ) o i
KA T RBITCHY . MR ZR 0 W) I A5 2
PR A A M 5T 2 S RIS TG AE B 6 & AR
I R AR AL 2 A8 ) 9 SR B 05 460 35 R N AL T 4R B
A B FL AT S TR U R SR s IR . H
T ] ke =2 P ) 2 2 P R T BOR O bm o . AT RE BE
S VR B 0 R N T BRI SO (KT ) A KT
YU A LR S BRI B 22 1 N TR IOL 1 KO IR 56 B2

X ERFRIRAD : A

XEHS:1001—4810(2018)03—0468—06

IR A 31 PAYET DG AR 0 2B o B P i 9 3 9 5 R AT
TR AN B S TR X

1 3k E

A DI i T 04 AF 5% A b 7R VR O & A 5 AR
BT iR BRI R A g gy m e &
X VIR A Y 5 D A AR BRSO BB S AT O
A G R T T BIE ST AR B A s T R B O T Y
2 R AE GG UR AL FURAT HO0KT AT S 4
JE kAL AT SR B LED S TR P & L TR Y
g BE IR LED SBT3 sE . 2
PRI T 5 T, R0 P 2 25 it S U0 R A P
250 lux""", $ 0 1 R B B8 o 4% i #E 10~ 20 lux, JiF

TE IR B MR R HIAE 2~5 lux, WoRTEBIMEE N 5 lux,
I R RE By BRI BT R R O 2 € IR B RO U R
/NTF 20 lux, B3R A 2 000 ks Hb 45 BERER FHAIC 638
J5 L BRBEAE 50~200 lux, @¥EAE 2 000~3 500 k; & I

B IUH ¢ B 5 A SRBE 2 5 G b 0 H I T O A0 3 DY o A 2 N R A 2 A VI 4 114 O A W ORI 5T (51478060) 5 i )2 I A A LI IR

I E “IH TG RE & AT A P AN B AR 5T (950318046)
B—1EFH .
WA H 3912017 —06—14

BEAR (1986 —) , 2 P, T+ BF 5% 5 1) : R B % %% . E-mail : dr_optics@163. com,



¥3TH 3

B SR A5 < H PO 5 5% ¥ 1 55 0L B A 4F 5 469

JESOULBE IR, BREE T T 200 ux, @R 7E 2 500~
7 000 k1ot E fe 86N AR VR BB 2R
PR R AR AT KR A R T
T KT e R B 2R 8 SO U I 0 7 I 48 18 A TR O
MM T 1 pumol » m™ « s ' Iy R A Y T
A R T % I IR IR (4 ) A
o s DU IR R I A A A K
ASRE R T U5, 5 0 2 T I IR PN 6 ) g E
NREAN A P AR AR AN R A 1K R
afi \NAILE T GE fA B 554 9 06 B2 AR Bt 2 S TR PN R
WIHE b, #AS 5. A i e v ) 1Y) 2E 28 BRI R 288,
oA BB B2 10 HT T i 3 5 IR 1) 5 0L HR BT

4 pmol » m™*

2 KXABARBRAXRBESITXEYIRK

2.1 WXRFRBAKTEEDERIKR

s ST I A T B E R T X 52 km @A AL X
BE R 22 i KO Bz S AR B DY R I Y
R R M ST A AR O 8 BIF 5 RN T A (L
T3 £ A GO BT TS 2 3 Fb i % sk e I
EIHRIRRIC IR SR T = Hg AN F
D PE TR R 20 1 km BB TS L 3 ] K 24
AW ALK BE TR 7K 22 55 0k 7 L B e A Z ST
il P 23 SO A B B, HE AR 18 °C . IR N R
RO A SR L R LA 1

1 KRR A =R A

Fig. 1 Landscape lighting in Zhangguan karst cave

i I 0 K SR IR N A K BT R e N TR
BB A B (D3 A IR DE IR £ 2o HOb &k
KT VBG4 AT DG 4 AT L 2RO 4 KT BT A
B 6 IR s (2) ARG IO 1 AE B A BESTTF XT O A
W RUASTR] o A0 2 01 4 ot AT BEUR R DABR S A ) A=
Ky 325 BOG R ) AT IR T DLE SR YO8 5 (D MR
DIt IR IR JBE A ] KT S AR W0 i 2 JEE AN [, i 4, 52 S T 1R
SPF T R RE I A A Y GE AL, BE O IR G R DS L A )
3 AT T R B L2 5 AV K 5 e iR R RO < 1 T T A
PR AR 0 5 T 20 e, ISR BE T A W) R BR RH X A
s (OB N A BCE N TIRBUTF G AR KA, B
HWIC A RN, AR EZFHRZ,

2.2 WRFBAIAXEHSEAIRXBFEUNE

s SC N b 1 EAT AR W R T O B R S
BRISHY . o5 SRR g — b 45 b4 a7 50 14 /)N U 2 €0 A
Wy HCHE 7300 TR P 0 T it o A B o3 o IR 5
TRAT AR R AR BB IR A JHE 5 A 5 25 R S o
AR T ERE I A BE L AR RO B BB S Bl

B ORI — TR . RS RA K Z B
W ELAZ B M B Sk A Y . A L IE B (2R R E A 2
21, JoAu Y i 3B A 1R 3 A L R A 9
B AR T RERRPET . AW R B, JL TG IR R
WA KT R (B 2)

A XYT— I 4507 B8R 3 A= K AT 6 9 ik
S BRI B AT DN A A ) e SR T 48 0 IS HE AT 2 R
WIS BB, A B Sl o 25 2R A )
FAAFR AR o S BB ISR 1,

3 KXBEREAXEREASH

3.1 ARARAMAIRXBELERESHSHY
KIRHY H 68 A ) A K B3l BB X 46
KT\ BOLAT L DL RE & 20 A 55 H O il e B (& 3)
KB, HOETERE & 20 A 55 KA HOEA [, ZOLAT B
KT 615 25 B 1k B LU B0 F- 1, X AT Se A 1 A R 2
fle A FHET 4 pa AT S AR DB IR R [ 6 4



470 AR

2018 4E

B2 kXBBOTAEDEKBRL
Fig. 2 Growth of lighting plants in Zhangguan karst cave
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Table 1 Statistics of green plants and lighting of Zhangguan karst cave
. A IR/ e B/ k7R 73 =10 AT s/
T W) 2 Tk PN,
lux lux cm cm
i % Bk Brake fern (Athyriaceae) 64 kAT 93 188 20~30 0~30
WP & Feather moss Hill (Abietinella abietina) P64 K 4T 96 220 3~10 10~30
B P EE Funaria hygrometrica ( Funaria hygrometrica X .
2] 89 180 0.5~1 10~30

Hedw.)
W H R Ground ear fern(Quercifilixz zeylanica (Houtt. )

WOt kAT 85 162 0.5~1 10~30
Cop.)
B & Phoenix moss(Fissidnes bryoides) w4 89 206 0.5~1 10~30

BT DX 7E O 3 B8 4 A Y G K S AN ]
164 5 KT I 6 5 L 7E 600 nme B IT o B 4 5 KT I
U S PRI FE 580 nm B 3T . 4% 0% 42 11 AT I8k 0 115 [l 7E 510
nm FfFE . 3 O 4 5 KT B0 S BT TE 470 nm BfF 3T, Gl
1L 1 RN SR G RE AR A T B AL A
[l SRt 4 kT 5 0 4 5 KT B R AR K R R R 2R
W, A WL AE 470 ~510 nm B 4 5 4T ) T Bk 2
A A s B A KT L A KT S ok kT AT o
FEP) LA &85 R 32, A UL I 06 AE 580~ 600 nm Y 4
AT R BB P AR . SEORKT A T G IR I KT
TR P R L B 4 0 KT LSO AT AN T A
I B

R X RS K g 400~700 nm X 38 AE H L

SRS HOO T B 0 T SRR B — o Y AR
Fo LT R AR AR K IR e AT . AR TR AL
B SGRSE (R ORI Sk kLY e A VR g
Wt % BE & 4> A A 400 ~ 500 nm (26, ¥ ) M
600~700 nm (K £16) L 1l 500 ~ 600 nm (# .
SOt AR sk A WOt A EHTRE TR . PR, %R
TR BE GRG0 A6 T 500~600 nm (E#H6 4856 1Y
RIS (B 5) B 9% A7 2809 i 4 (A W) 2E K 1
L2563 ¥ O LED. &9k LED, 5k% 3% f 5 4 7 78
IS L AR TR . O SO & K AT IR AN R A
JGUR A TS B 1 3 A B 5 AR D K )
A TE 500~600 nm Z[A], fr DL, BV Oy 8 €8 4k @ AT
PURE LR R RS SR L7/ BN S
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Fig.3 Artificial light spectrum
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Fig.5 Energy distribution map of narrow
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Study on landscape lighting of Zhangguan karst cave in Chongqing

DUAN Ran'?,YANG Chunyu®,SU Jiafu’
(1. College of Art Chongqing Technology and Business University, Chongqging 400067 ,China;
2. Faculty of Architecture and Urban Planning ,Chongqing University ,» Chongqing 400030 ,China;
3. National Research Base of Intelligent Manufacturing Service , Chongqging Technology

and Business University , Chongqing 400067 ,China)

Abstract Karst cave lighting promotes the development of karst cave tourism. However, the unscientific ca-
ve lighting causes the growth of the light plants in the cave, which destroys the special environment in the
cave. In this paper,the relationship between the growth of light plant and the artificial light source of cave
lighting are studied by measuring the intensity of light and plant growth and surveying the spectral energy
distribution of the cave lighting source in the optical laboratory. The research results show that, (1) When
the light intensity is higher than 20,000 lux, the green plant physiological system will be destroyed, which
inhibits the growth of the light plant in the cave; (2) When the traditional light intensity is under 100 lux, it
can’t provide enough energy for the growth of the light plant, which can achieve the purpose of preventing
and controlling the growth of the light plant; (3) The artificial light source in the narrow light spectrum of
500—600 nm(yellow light and green light) , such as yellow LED and green light LED, can inhibit the growth
of green plants.

Key words landscape lighting, light plants, Zhangguan karst cave

> =2 =4 =
(%% KR
2O LA AL A LA LA AL A LA LA LALA LA LALALAL AL LA LA LA LA LA LA LA LA LAL A LA LA LA LAL AL LA A LA LALALA LA LA LA L AL

A

(ZEEE AKX ERFAESHR)EZFHR AT

HY T V5K 5t IR AR A G 2 A0 5 A T K SO B B T R 5 WESE ) — B T 2018 4 6 H by ML At
FEH AT

L LR R GER - BIE O 48 5 N HT K SCHB R L T 3 50 B3 M 5 2 64 20 A D 3k 3 e D s R S UL T
ERYGETE o Hr L R R T B, DA A U K SO BT B B M R | R A DX M SRR 05 A% 1 K SO
B R K BEURVEA R0 4 5 (R S B IR A B e 9 M TR K T e M R Y A D T X 1999 4R & 2014 4R
23 T A K SCHE BT PR35 3 B A 5 S MOR BEAT T AT R A . Z B RGIR R 1 JEUE VA A 1 b DX A K SO B
Lo PRI B4 TRAR T R A 0 B LR RO I G B2 T R K R A AR SR TR A AV K DR 2607
VPN T AR IF R BOR S ATV TR KRR s L T R B L (0] B, R G AR T4 R
b T3 1) U BEAS R AR R 3 AR B B 1 T B3 1 S A s B TR I KT R A R R E O R T
FE AN R G HEAT 1 T S 1A T KRR TE R R T BB B 1A KA R AT R I S . X
— BCR AR BRI AR R T K S 5 R 58 i SR R RSO L B T i U T I S B B 4 BB S A R R K
NAFEAL 2 R RSSOV BRI R S R B R B BT R TR R AR B R BEORE,



