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Evaluation of impact on vegetation and management of tourism environment in

Khanka Tourism Areas
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Abstract: This article adopted the sampling and the recognition methods to investigate the status of vegetation of Dangbi
Town tourism area in Khanka Protected Areas and analyzed the effects of tourist activities on vegetation, therefore drew a
conclusion; the intensity of tourist activities is clearly related to the degree of damage on vegetation, and this was mainly
caused by the concentration and frequency of visitors activities. Finally, propose certain tourist environment managing
regulations; firstly, try to decentralize the visitors from over crowding; secondly, increase construction of environmental
sanitation facilities in tourist areas, and at the same time, make an effort to educate tourists and managing personnel on
environment protection, and provide supervision and guidance for good tourist behavior, cut down the non-ecological and

non-environmental protecting commercial activities, construct a system of ecological risk supervision and evaluation.
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131°58'30"—133°07'30", {4 X AR PG 90km, B L FE 45km , A AR 7860km” , J2 H [ 45 58 397 0 S50 , B I o
A 1/3 ZE A T (222 488hm”) o LR Hb 782 M AT BRI AR 3 191 , AR S 20 LATRT e  IE Ay 2 , st

18P, ot R 2%, IR LR KRS RSB, U358 .

BARY X FRMAE R PR £ & D R ETB BT DASEILINA ( Pinus takahasii) 5 1k ( Quecus mongolica) 45
FeARN E R B, TR ETE BT LA/ ( Calamagyostis angustifolia) \J% 3 ( Phragmites australis) \Jt
B E (Carex schmidtii) \BRE ¥ ( Carex lasiocarpa) V255 ¥ ( Carex pseudo) %1 & ¥ ( Carex meyerinaa ) %
HARE R KR, BRELARPERW A A XYL (Pinus takahasii) 5 B #k ( Juglans
mandshurica) 7K M) ( Fraxinus mandshurica) . ¥ 8% ( Phellodendron amurense) . 16 ( Tilia amurensis) \Bf K&

(Glycine soja) % 10 B, 155 bt ZRAKIRUF X AR BR BN AR 1o

R1 R AR X A A 2 B

Table 1 Types of vegetation in the tour areas of lakeside and sand

WX

Central tourism area

AR

East

il
West

Fr/K Arbor

WA Shrub

BAR
Herbage

YR Tilia amurensis
ik Quercus mongolica
MPLIANS Pinus takahasii
¥ Euonymus alatus

LA Lonicera praeflorens

1aFHS Pinus sylvestris var mongolica

WK T Lespedeza bicolor
T8 Artemisia apiacea

¥ B Artemisia scoparia
LI AR Carex ussuriensis
MK B HE Carex lanceolata
INEAT Polygonatum humile
422 Conwallaria keiskei
MK, Euphorbia lucorum

P BEE; Artemisia capillaris
WHFBIT. Vicia amoena

Fa 117 Artemisia stolonifera
JNHHE Calamagyostis angustifolia
AR Atractylodes lancea
RBKR Poa annua

K44FE Chenopodium glaucum
SR EE Stenosolenium saxatile
KK Artemisia sieversiana

B, Amaranthus retroflexus

#4 Tilia amurensis
Sk Quercus mongolica
TF Euonymus alatus

24 Lonicera praeflorens

1T Pinus sylvestris var mongolica

WK T Lespedeza bicolor
i Artemisia apiacea

LI BB R Carex ussuriensis
"Bk E HE Carex lanceolata
BIRBH Carex schmidtii
INEAT Polygonatum humile
422 Conwallaria keiskei
MK Euphorbia lucorum
WWEFPIT. Vicia amoena

Fe- 1L Artemisia stolonifera

JNHH% Calamagyostis angustifolia

AR Atractylodes lancea
FR#R Poa annua

SR B Stenosolenium saxatile
+ =& Sedum aizoon

W% 4K Melampyrum roseum
S RMEY) Leguminous plants
AH14 1 Unknownl

ARH14 2 Unknown2

K145 3 Unknown3

248 Tilia amurensis
SR Quercus mongolica
¥ Euonymus alatus
2.4 Lonicera praeflorens

FE-FHA Pinus sylvestris var mongolica

B F Lespedeza bicolor

H i Artemisia apiacea

¥ EH Artemisia scoparia

B 95 BB R Carex ussuriensis
M Bk E L Carex lanceolata
INEAT Polygonatum humile
422 Conwallaria keiskei
MK E, Euphorbia lucorum
WP Vicia amoena

Fa 117 Artemisia stolonifera
/NHEE Calamagyostis angustifolia
AR Atractylodes lancea
B#KR Poa annua

K4GFE Chenopodium glaucum
RE L Stenosolenium saxatile
JR KW, Amaranthus retroflexus
+ =t Sedum aizoon
AH144E H Unknown Xanthium
AH144 1 Unknownl

ANH144 2 Unknown2

RIPX N E S REWIERE 5, RS ILER N EEF S, ERX SRR 3 YE P T (Grus
japonensis) 7= J5 [ #8 ( Ciconia boyciana) . g3k 15 fift ( Haliaeetus pelagicus) . 13 & Y& Mt ( Haliaeetus albicilla) 45 i
(Aquila chrysaetos) F1 [ )8 B (Aquila heliala) 3£ 6 F; B % —HAR P WA ELES ( Grus vipio) . K KHKE ( Cygnus
cygnus) %8 B (Aix galericulata ) . 2 RE ( Selenarcto sthibetanus) | 7K Ji ( Lutra lutra) . 5 4% ( Lepus timidus ) %

41
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2.1 BFBEFE

(1) 0 b PRt A K v 8] X G B e BRI R 100m 43513 & 3 /HELR, TS
FAELRMIRZR (55— AREITLEMRSR) FF IR IR 10m 38 3 4~ 10m x 10m KAEJy, SR J5 B @ KRR B bl , B4
S Sm x Sm Al 1m x 1m fR)/MEDT, BN HES, s ARk I R AL 4330 25 5 O M, M, Moy M, (Mg (Mg
M,; Mg Mg, FEFR AN RAE T AL S IS5 KA D7 A RIAE RO I/ ME T

Q2) PR AE BB FE RS MET M ERE | FHLCPT TR B E T
18, 45 [H]F% 100m & 3 DT, K 230m, 810 HEFY , 75 w5 B R E iR X, e o ) 1) B 00 20 S GRS O M,
My, My o FH T FE 00 RR DX 307 2500 Bl 5 B ph AR o) BRPR IR AL 328 7 Dl 2, T VPR 0 7o DX R b3ty 25 1% 3l 3 B8 3] i)
PAZE Wt ) L 33X HES A T 20 Hr i 25 15 3l 0 AR B R IR 2800

) IHEFH LT EENE  EIHE4LK 350m, 3548 5 M ; LE 42K 360m, 355 6 MES B EE LK
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R E L FIAE Y 22 R M (5 B 45 81 ( Information index of species diversity, f&] F# & H) . it % 5 Wi Z8 £ ( Tourist
Influencing Index, &R TII) ff K L 45 ( Proportion of plant companying with human beings , &8 PPS) FIFE#E
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Table 2 Evaluation of tourism activities impact factors

N T 8 #r(n) o 1H N T R85 (n) T fE
Impact factors Measurement Evaluation Impact factors Measurement Evaluation

B (C,) 1—5 0 M HER(C,) 0 1.0
Rubbish influence index >5—15 0.1 Influence index of picking 1—3 0.9
>15—25 0.2 tree stake out >3—6 0.8

>25—35 0.3 >6—9 0.7
>35—45 0.4 >9—12 0.6

>45—55 0.5 >12—15 0.5
>55—65 0.6 >15—18 0.4

>65—75 0.7 >18—21 0.3
>75—85 0.8 >21—24 0.2

>85—95 0.9 >24—27 0.1

>95 1.0 >27 0
FEMBTE(C,) 0—1.00 0 Y (C,) 0 1.0
Damaging branches 1.00—1.25 0.1 Influence index of woods 13 0.9
influence index >1.25—1.50 0.2 renewing >3—6 0.8
>1.50—1.75 0.3 >6—9 0.7
>1.75—2.00 0.4 >9—12 0.6

>2.00—2.25 0.5 >12—15 0.5

>2.25—2.50 0.6 >15—18 0.4

>2.50—2.75 0.7 >18—21 0.3

>2.75—3.00 0.8 >21—24 0.2

>3.00—3.25 0.9 >24—27 0.1

>3.25 1.0 >27 0

JEFERIZIREE (C,) 0—0.5 1.0 HAREE(C,) 1—10 1.0
Reading influence index >0.5—1.5 0.9 Meadow situation index >10—20 0.9
>1.5—2.5 0.8 >20—30 0.8

>2.5—3.5 0.7 >30—40 0.7

>3.5—+4.5 0.6 >40—50 0.6

>4.5—5.5 0.5 >50—60 0.5

>5.5—6.5 0.4 >60—70 0.4

>6.5—7.5 0.3 >70—80 0.3

>7.5—8.5 0.2 >80—90 0.2

>8.5—9.5 0.1 >90—100 0.1

>9.5 0 - -
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Table 3 Evaluation value of impact on vegetation in tour area of lakeside

LR B i3S AES FENHEY) L %

WX i) S . . X TR 5 BE/ %
Tour area Vof lakeside Sampling Dlversn?’ information Tour 1m‘pact Compamon' plant Vegetation degree
index coefficient proportion
FFF X Central area My 1.33218 4.8 5 22
My, 1.55711 3.9 4 37
M;; 1.76776 3.5 2 45
My, 1. 05492 4.8 3 11
M, 1.32089 4.4 2 19
M,¢ 1.71049 3.3 0 46
My, 1.35178 4.9 2 24
Mg 1.52296 3.6 0 34
My 1.77534 2.5 0 46
ZRM East My, 1.54448 2.9 0 38
M,, 1.77945 1.9 0 52
My, 1.73958 2.2 0 47
PE ] West M, 1.3705 4.6 50 24
M;, 1.56437 3.5 0 39
M, 1.71634 1.6 0 51
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Bl #REFEXTNEFERT
Fig.1 Chart of evalutated value of impact on vegetation in central tour area of lakeside
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N B B R OR . AR ELB] 3 AVREDT PP AERR B, X 2 B TR XA — MR F 5 KR S WX 5
TF, A AT AR B R Ao WA ., B A B o A St R R R e , EL S AN, AR 1R B UL BA W & 16 30,
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S N T S AL S AR B 2 IE G

5 b PG U R X, YD B T R A AR AR R PR BE R AR R AL X, S i A3 3l R AR T B H ik i
X¥FE AR 2 MR, X B4 B DR BRI FEREN P E— M. IR RRA EY 2R
PefR BISBOZHE K, IR B R B , Y RRAEREDT My, FP AT, BRI R B R B
PENEY) PR BT K 3 SRR T BT SR 9 2 VR B2 M P S A A Ut B R MU AR 2% 1l kb 2
My BE ST DB , g 52 ) AR T R M R /) o

HEEPURIFIXA 3 & E2ZWFE, 705000 W8 Kl L iFE . X B EWFEEE S DT, B EEEE
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Table 4 Evaluation of impact on vegetation of tour road

LR B i3S AES FENHEY) L %

st B il i ! Bt %
Tour road Sample covering . 1V(?rsn?r Tour 1mp‘act10n Compamon' plant Vegetation degree
information index coefficient proportion
F 18 Central road My 1.27703 1.0 33 11
M, 1. 32966 1.1 50 14
My, 1.32089 1.0 33 13
My, 1.36892 0.9 0 17
Mg, 1.35178 1.0 50 15
4 ZE3E Gen. road Ms, 1.38629 0.9 25 20
Mg, 1.36892 1.0 50 18
M, 1.32089 1.1 25 17
Mss 1. 54066 0.7 20 23
+i#i8 Aboriginal road Mg 1.67974 1.4 28 75
Mg, 1.96793 1.3 13 81
Mg, 1.99361 1.0 22 83
Mg, 1.82924 1.1 13 80
Mgs 1. 88761 1.2 13 81
Mg 2.13754 0.9 0 85

EWEFF R L R—A TR A, EAR UG TR BR KW F N I, FF AR WIS 3 T4 Hit T
T EEZREGUCES RS, 20 T BRI B EBIR A TR e A = 58 B il T BR B 25 15 30 T
W, BUEZ X AR YRS > AR B/ R EL B

BB 55 A N TRAEMA, Z R EAEY) . KBRS ZWEE, G AV, AEY)
B, PRI R K BB N — R EATE, PATWER D, B AR R AR/, i 7 2 0 R 5
B AR E A B 5 o

R SR X — A% R U B, B S5 NRIFR A B o P TR 2 P E AR T LA T,
—HRFFERIRRPRE , A SRS BT E .

MF 4 AT AT i E PP 45 R I T0 U B LA I UE R T 32 XS R BB s BRI B R IR ok B TR
Wri 3l , MRS A A2 P B R AR
4 HitE5EW
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Fig.2 Aim management model of nature reserve
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