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Remote Sensing Estimation and Dynamic Change Analysis of
Forest Volume in Jinggu County

TANG Wenjing, LI Ying, YUE Cairong, CAO Shunwei
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The multiple stepwise regression and random forest models were established to study the remote
sensing estimation and dynamic change of forest volume in Jinggu County of Yunnan Province based on
the data of Landsat5 and Landsat8 and the continuous forest inventory in 2012 and 2017. The results
showed that in terms of comprehensive modeling accuracy, the estimation effect of random forest method
was better under the same condition; compared with the results of the second adjustment, the estimated
value of the random forest method was closer to the real value, which showed that the estimation accuracy
of the model was higher.

Key words: forest volume; multiple stepwise regression; random forest; remote sensing estimation;

Jingeu County
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Tab.3 TM independent variable correlation coefficient
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Eioxox 2001 KRFLEBFHE, « £0.05 KFLEF
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Tab.4 Model based on optical remote sensing data and

the test results
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101. 413

I
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2 a0 T16SM e 0.5513 30.46 0.2641 72.41
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VA+263. 45
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Tab.5 Accuracy test of random forest model

£E R? RMSE rRMSE P
2012 0.794389 37.6 0.1621 83. 86
2017 0.893118 26.3 0.1545 84.21
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Fig. 2 Inversion map of forest volume
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Tab. 6 Comparative analysis of forest volume in Jinggu County

HHRERE HHBMAEARERE
B HEfE fE M fAxt HEME M fxEE
/m’ /m? / % /(m® -hm™?) /(m® -hm™) /%
2012 4 48450142 54202470. 44 111. 87 96. 50 94.26 97. 68
2017 4 57893610 57688038. 66 99. 64 100. 68 100. 32 99. 54
*x7 ESHEMNRMERMERESIT .
Tab.7 Forest land area and stock volume in Jin %j%jzﬁk
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Forest Resource Change Detection Based on Remote Sensing Images

ZAN Jianchun, LENG Hongtian
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; ENVI 5. 3 software was used to preprocess the forest resource inventory and planning images in
2015 and the forest resource monitoring images in 2018 in central Yunnan. The object—oriented images
were classified according to a unified classification system for the two phases, and the change detection
was realized by process dynamic monitoring tools. The results showed that the object—oriented change de-
tection technology could distinguish the surface coverage with similar spectral characteristics, eliminate
the spectral characteristics of “the same object with different spectrum” and “the different object with the
same spectrum ” to a certain extent, and the accuracy analysis results could meet the needs of forest re-
source change detection.

Key words: forest resources; change detection; remote sensing image; object—oriented classification
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Abstract: In order to meet the needs of delimiting the provincial public welfare forest in Yunnan Prov-
ince in 2019, the inspection and management information system of public welfare forest was developed
based on ArcEngine and Sql Server database technology, which included the functions of attribute query,
batch logic check, graphic topology check, editing and modification, field calculation, generation of
statistical tables, layer rendering, information tagging and achievement summary and reporting. The
functions realized were compared with ArcGIS. The implementation of the system promoted the efficient
development of public welfare forest division, inspection and collection, and strengthened the intelligent
management and monitoring of public welfare forest.
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Soil Fixation Characteristics of Common Herb Roots in
Sugian City Highway Slope

LUO Dongzhi', SHEN Jianjun®, ZHANG Jun', CHEN Xilin'
(1. Sugian High—speed Railway Construction and Development Co. , Ltd, Sugian, Jiangsu 223800, China;
2. Sujiaoke Group Testing and Certification Co. , Ltd, Nanjing 210000, China)

Abstract ; The root soil distribution and tensile strength of the common afforesting herbaceous plant Festu-
ca arundinacea in Suqian City were analyzed based on the methods of Botany and Material Mechanics.
The results showed that in 0 ~40 cm soil layer, the root density of Festuca arundinacea with diameter
<1.0 mm was greater than that of diameter> 1.0 mm, and the biomass decreased with the increase of
soil depth; there was a positive correlation between single root resistance and root diameter, and a nega-
tive correlation between the tensile strength and diameter. The results indicated that the Festuca arundi-
nacea root system had strong soil retaining and slope protection ability, which could effectively enhance
soil stability and play an important role in slowing down soil erosion of highway soil and rock slope.

Key words: Fesiuca arundinacea; soil consolidation by roots; distribution characteristics; root diame-
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PArEEA L EPRARECE . SRR Rk
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Fig. 1 Equipment for measuring tensile strength of

plant roots

R e AR AR R — I e AR S L
(RIS , PR o5 — i 1 5 — ANV R v
IV, MR WIS — 21, 45 15 v, SR 54 v+
B ST E, fRJn, D AR R W EAR, T
W S ABRUERS D, B DA & 3 YRR HP 3
YERR AR ER, dt, # T huhiss B A
o (T

P=4F/wD’

Kb P N R PIHLR T F O R 89 B Rt
71D AR R BTN HAE,

2 ERESW

2.1 BFEFRESHEE
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Tab.1 Relationship between soil depth and root density of Festuca arundinacea %/m’
TE H#Z<1.0 mm H#%>1.0 mm
/em  FHREE  HEER1 AR 2 A3 A4 FHREE #X1 HEZR 2 B3 A4
0 113 107 116 129 100 55 55 61 50 53
10 78 73 80 85 74 39 36 35 45 41
20 66 64 62 70 68 35 33 35 42 32
30 50 43 51 49 58 21 24 14 27 21
40 34 37 34 27 36 16 7 13 22 20

M1 M, HAR<1.0 mm MR RBERTH
>1.0 mm AR ZR , UERH R L PAR R AR TR 2 H 4
Mo FEEUER<1.0 mm WEXELE, A —
Sefff R IR E S AR <1.0 mm 2
SRR 2 B (0 0 A R A AT B V) G &R i HL AR
7 A [ T AR A% B kA P B2 1 K TR
W, SFEFABREE(HA<1.0 mm) 7£ L&
F AR SR 2R, N LR | IR T H B
P, 5 K A3 8 S T A RS X P o A 4 28 fiE %
TE AR 25 90 KA B - P 0kr 9 28 A0 22 41 +
SRR L), B LR S5 ) T X 44 = A 55
KAEER T, Bl 1B K Ty wp 2k BRpk = 2 58 R
R 2R 10431 3 Pl 2 HCAR 28 1 FH g e e e e Ay 1X
S, TR 1 8 2 2 B AR KA — R, AR R A B AE
B T A AARHRH T K PR RE 13K

HELPIAR 28 A 4 mT LAAE by S A ) 1 % 2 -
WAERRIL ) B2 bR, e — £ R TE RN LR
WAEYREBL WEZ TR LmHR REK
FERUEAR , HLE 4 fE S wiikeR . A EAR AR YR
H5HRHENERIE 2,

R2 BFEFREEVESIERENXR
Tab.2 Relationship between soil depth and root biomass of

Festuca arundinacea g/1 000 cm’

:;tTcg EHREME  HR1 HEER2 HEARI HEFR4
/cm
0 2.08 2.17 2.09 2.03 2.03
10 1.69 1.72 1.67 1.76 1.63
20 1.13 1.12 1.10 1.19 1.10
30 0.83 0.82 0.84 0.84 0.84
40 0.48 0.47 0.51 0. 46 0.46

H R 2 7T, SRR R A Y Bl 2R (0
~40 cm) FEG NS ,0,10.,20,30,40 cm Ak 1)F
P AW 43 5 2.08 . 1.69 1. 13.,0.83.,0.48 g/
1000 em®, B9 5 + IR 5 B R B R
P O TR o 2 S A 2 SR [ R O T TR K
2.2 BEXEFIRFIAEE

REIAR 2R A PTHE 3 AT 5 B s e T 4R 22 5K
A WA RHEEAR BT AN F1hr 4R i RERE XS A & HE 1 B K
YER T . AR SZI B T KA R 3 2E AR Rk
AP, AR P T 15 AR &R B4R PUhr 15, mT
AR BT RsRE . AR ER R IR AR K
Prhi I ST W3 3,

M 3 nl A, AR R ERARPTRL ) SR AR
HEZERIEAEC R, BIHR ) b 5 B I3
T mhThism 5 HARZ R 2 AR, BT
P B A A ELAR B KM, AE 10 NI FE AR
W R ESEAR R W EAR RN R 0. 12 mm, B K AY
113 mm HAThi 1 fe /NS 2.33 NSRRI R
13.78 N, AR EAA T &R R Prhr i B L
*4,

H 4 AT, B 2R OR TR AR R PP B i e
H R R ITE R K 1. 68~ 10. 24 N, 4idir 3 J3 3 [l
4 38.81~82.06 MPa, 7 RZEWFFR TR, MY
MR 22 B BRP 7 7 459 26 R M IREAR A 498 i i i 2 K
(R H X AR 22 b4 L g 2 e 10 A8 A N 1% 5 i
g A T B R PR AR ELAR 3% 1
Ko, HOBE AR o A £F 4 R AR T R S i s T A0
Jarb, T o B A9 2 i, DA 4R i T R B BT by
H1. [EEE FEEEF AR A K R R R AR
JRFWAEARWHE KA R I mIH L4 2 ], A
REAZ B AR THR RICPTAN IR S . MR FEFAR R
(I SIRAEIEAT R0, K & LR A
TR IR T H R A SO | X 2 At
HERAHY AR IR S —8
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Tab.3 Relationship between root resistance and root diameter of Festuca arundinacea

bt B8  BAR1 A2 HAR3 HAR4 HERS O HAe  #HART HA8 HAX9 HE10
AW A/ mm W 1 0.08 0.14 0.27 0.40 0.42 0. 64 0. 66 0.85 0.98 1.19
2 0. 09 0.15 0.29 0.38 0. 44 0.63 0.68 0.72 1.08 1.10
m 3 0.12 0.23 0.33 0.37 0.38 0. 66 0.74 0.79 1.09 1.05
i 4 0.17 0.25 0.36 0.43 0. 40 0.59 0. 66 0.69 1.02 1.12
T 0.12 0.19 0.31 0.40 0. 41 0.63 0.69 0.76 1. 04 1.13
T KBihi fi/N 2.33 2.72 6.08 7.55 7.40 9.10 11.27 11.84 13.71 13.78

*4 SFEFREFICRENRREEHXER
Tab.4 Relationship between tensile strength and root

diameter of Festuca arundinacea

R ZBTEEZ/mm =P N ks

e | SR

1 2 3 Fiy /N /MPa
0.11 0.14 0.13 0.13 1.68 82.06
0.19 0.17 0.20 0.19 2.72 77.99
0.22 0.24 0.21 0.22 4.56 72.39
0.25 0.23 0.18 0.22 5.34 66. 04
0.27 0.29 0.28 0.28 5.58 59.27
0.30 0.28 0.31 0. 30 6. 04 54. 66
0.32 0.33 0.32 0.32 5.98 52.94
0.38 0.37 0.37 0.37 7.95 48.65
0.41 0.42 0.37 0.40 9.68 46. 16
0.43 0.42 0.39 0.41 10.24 38.81

3 &g

[SE = it E Xl w9 ) I N TE A i
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AN/ 4P < O 3 6 SE N o JN 111 B U ] 1k VA
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R ZR AL, A T ARG R, B TG AR b 32 3 Y g
N RZBO R ARE W, mEFRRTY
T RPLPL SR 5. 98 N, FIHThism B R 59. 90 MPa,
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R, B PR R [ P E R, B —F L R

AR 11 L AP SRR | 8 B b A T R 25 B 4 P RE
KAFE B,

S

(1] FAfES: Rz . Mgy TREARI(M]. b AR
A2 H ARk, 2003 . 76-78

(2] Mt lee] , bl B SR, Sl OOOAE: . o 8 % i e ) 5 A9 R I B
HAF=m [ Cl/mE LY =R . 6T o ERA B
At JE A Y5 T, 1985 . 49-56.

[3] kg, B3 . DRERBMITTIEIM]. dbat. HE
gelr B4 AR 2007

[4] Xt . MR RGEFRRMR(D]. R
R AR A o e ol 5 A G W = e oA = = U B
FT) ,2004.

[5] FRut FL Ad i, % . HARYR R M E 4L
5 W [T, K AR F50F 5T, 2006
(1) :62-65.

[6] sRAHZR . MW R 3w + PRI EE 1 (9] 22 B 5%
[J]. Mva =Bk ( A SRRMEM) ,2002(1) :31-35.
(7] 255, REH, WA . 8 -5 A AR R 4R 1 et
PR AT ], BhEE R, 1991(12) :935-938
(8] #XH:E . FEAIL MK R A 25 481k AL

KM, dbat Bl t bt 2002.

(9] HiGm AR &, B/NE, 5 . U YAR R =Rtk
SHMHIEMER[T]. Rl TR 2:H,2009,25(5)
40-46.

[10] HF 258 W IEW . JLse AR & B Ml #0F o
(1], PEALAIYI2E4R,2005( 11) :60-65

[11] Rz BRI, O . SN IR 2R i ) = 0t 5%
[J]. =FHYITIFT,2006(2) :149-156

[12] Bh2iR . SETHR7E S R 212 M 30 3 By o FH 1) 1R
5L D]. M5 AEARACE KA ,2009.

TAL 8. MHIE
B oA, Rk BRE



$£46%5 F2H ol @ E M K Vol.46 No.2
2021 £3 A Forest Inventory and Planning Mar. 2021

doi:10. 3969/j. issn. 1671- 3168. 2021. 02. 005

i X A ZS IR g 55 1 X = W Bh A5 T K 7Y Bl R

VAZ i i AR TR B R AR AR )

G IHE MER BT’
(l.iﬁ%\%ﬂkiﬁﬂé‘%ﬂiﬂF)%ﬁ%'@éj\%,f@ KI 671000; 2. = AR EEAX K, =8 B 650051)

BE. AT CISHA, &= dF 4R B ZAMARE 20102019 569 LA A7 0 L fesit, © K
SR T RISE FR GBI AR DERR AR E 5B RBERK ASHE
W i3 ESE 8 A AIEM 547, IR T ERIM B T T TASKRFENMIB G T IE, ER AW,
AR 8 5 AS By AR Ay HR R R A M R KRR B 5 H s m LA B 38 8009 BALIR 3 /) £
BAANE T AN E G FEA EAR S AR RKT B, BAR LA R ) T AL 3 G AR K ey AS
P BTIER P XA M ARH R A SRR 5, R R R £ SR K
AETEIMB TN E LT ROGFPAEZAMXKXEZ, KB LA RGESTHRRBRRERS
T HERTH R ADRLE ) 69 TACIEEG A R H AR A B NEIR LR HAR T 250K TALE
FIRE K IR,

KA £ BIRBEMEIG L, R By RLE AL 5h & T AL = i R B R AR AN

B 43S . S718. 557;P901 XHFRER A XEHS:1671-3168(2021)02-0023-08

SIcAga: PRl EA S B2 A5 | Y XA 2 TR G 55 P X SR O 20 285 7 A ey o TR K
FEMA R RFILT]. Mol A FLR,2021,46(2) :23-30,88. doi: 10. 3969/]. issn. 1671-3168. 2021. 02. 005

CHEN Kexin, WANG Youbing, YANG Jianjun, et al. Response of Ecological Environment Vulnerability to Landscape Dy-

namic Change in Central Yunnan A Case Study of Qinghuadong National Forest Park in Yunnan Province[ J]. Forest

Inventory and Planning,2021,46(2) :23-30,88. doi: 10. 3969/j. issn. 1671-3168. 2021. 02. 005

Response of Ecological Environment Vulnerability to
Landscape Dynamic Change in Central Yunnan

——A Case Study of Qinghuadong National Forest Park in Yunnan Province

CHEN Kexin', WANG Youbing', YANG Jianjun', LIAO Congyu’
(1. Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China;

2. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The land use of Qinghuadong National Forest Park in Yunnan Province from 2010 to 2019 was
classified and counted based on GIS technology. The eight landscape evaluation indexes including fractal

dimension, landscape shape index, Shannon’s diversity index, Shannon’s uniformity index, fragmentation,

W #s B #5:2020-06-30; #& B A #A : 2020-08-07.

E—1EH AL (1992-) 2, ZRRBEA BB TR20M . EE N FAOL AR R TAE . Email :359372153@ qq. com

REEE: TAE(1986-) 55, =M vk B, WL, TR . 32 % A obloll 0 25 #E3)  OR 4P X B bROR 35 4% 5 Al 5T . Email ; 1789908001
@ qq. com



24 . Bl = K

F 465

isolation , vulnerability index and ecological environment vulnerability , were selected to explore the change

characteristics of landscape pattern and ecological environment vulnerability. The results showed that the

landscape pattern of forest park was dominated by woodland with the scattered construction land , agricul-

tural land and water area ;the driving force of landscape pattern index was mainly human activities ;the o-

verall diversity level of forest park landscape types was low, and the overall trend was increasing with

time ;the ecological environment vulnerability of construction land, bare land and agricultural land was

higher , while that of natural trees was the lowest ;the change trend of ecological environment vulnerability

was negatively related to the protection of resources ;although the ecological environment vulnerability of

Shuimu Mountain area was higher than that of Qingshui River area,the change vulnerability of Shuimu

Mountain area decreased with time. On the whole,the high—level areas were mainly distributed in the ar-

eas with frequent human activities.

Key words: ecological environment vulnerability; landscape pattern; landscape type; dynamic change;

Qinghuadong National Forest Park in Yunnan
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Fig.1 Location of the study area
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R3] n Ry 5 SR 7 A e B R, N,
AFF 5 DX L T AR ok DA e /N BRE B T AR A 5 A R A
FEX IR TR Fy, R4 4 BUEVBG TA R4y X (B
M) SR o By WAE, BEERHER LT
B AR 0.528 1,0.332 7.0. 139 2, — 3tk
Kig6 CR=0. 046<0. 1,
2.4 RIBAESHERBEITE

T S WL SIS Y i 55 i i 45 (=X 7)) o A SCAsE Y
(30 8) dE— 2R AF ST X a1 A 25 PR i 55
PE AT ZXTIF I AT 40 X, N T 5 52 BRE HAR S
B A SCR FMRBE R 43 DXL (FE L) | 38 53 FRBE ]
BB R FREA—F, F BTG IR
ZEB A I AAHIGARIE . 58 B A3 X M55 B T3 fe %k B
PRBUE DA TR 2 G, A g DX 38l 2 25 A 05 Jf 559 i 3
grasfa o An A,

3ERENW

3.1 SWMHETIFE
3.1.1 Y ERRBETL

X RO TR K B LA X 5 2K AR A T A RN A
BTSSR LR 1,

JAFE 1 AT, K B R X K SR S R A T R $R
s/, AR ERA R 2R SRR TR, Ll i T



- 26 - #h e 1 & 4% F 465
£1 KBUFRXENEREHESTHIFE
Tab.1 Landscape area and quantity change characteristics of Shuimu Mountain area

£45 mA i ¥ 1% At it Rt AIFAR ki3 RERFTFAR

2010 AL/ hm? 50. 45 6.39 37.27 30.91 15.27 1.16 1138. 46
et/ % 3.94 0.50 2.91 2.42 1.19 0.09 88.95
BEPH /A 19 30 21 28 4 3 8
L8l % 16. 81 26.55 18.58 24.79 3.54 2.65 7.08

2014 A/ hm? 42.05 10. 33 21. 14 14. 68 115.22 1.16 1075. 33
He Bl % 3.29 0. 81 1.65 1.15 9.00 0.09 84.01
BEP R /A 13 40 10 26 13 3 10
et/ % 11.30 34.78 8.70 22.61 11.30 2.61 8.70

2017 TR/ hm? 51.82 11.38 10. 58 14. 06 115.13 1.45 1075. 49
L8117 % 4.05 0. 89 0.83 1.10 9.00 0.11 84.02
BEPH IR/ A 13 50 10 24 18 4 10
B/ % 10. 08 38.77 7.75 18. 60 13.95 3.10 7.75

2019 A/ hm? 54.12 14.03 13.08 14. 46 115.22 1.25 1067.75
He il % 4.23 1.10 1.02 1.13 9.00 0.10 83.42
BEH R /A 12 59 12 26 18 5 10
B/ % 8. 45 41.55 8. 45 18. 31 12. 68 3.52 7.04

83% , {H BT B H0 i 55 /b
AR AE AN K, 315 P i AR ORI B8 i i 1 o, 4 b T

BRI A /D ) B, A B MR IR T K 1 i AHZ

2010—2019 4F Ja] , ¥ A T

Hrg b | N TR AT AR AIBE S B

Xof AR B 7K TR R X Sr LIS 28 f T R R

PTG BRI 2,

F2 FAKATFRENEREHETIFE
Tab.2 Landscape area and quantity change characteristics of Qingshui River area
4 HE wA mEme A R ATIRA REBRE s
2010 AL/ hm? 278.05 3.50 414.18 343. 38 104. 91 7339. 41 93.13
LA/ % 3.24 0. 04 4.83 4.00 1.22 85.58 1.09
BEHR A /A 80 16 260 72 33 15 12
il % 16.39 3.28 53.29 14.75 6.76 3.07 2.46
2014 A/ hm? 274.72 3.62 608. 39 317.03 242. 06 7113.23 17.51
LA/ % 3.20 0.04 7.09 3.70 2.82 82.95 0.20
BEP R/ A 71 17 282 63 61 23 10
1l % 13.47 3.23 53.52 11.95 11.57 4.36 1.90
2017 A hm® 472.27 4.92 522.40 270. 14 314. 61 6933.78 58. 44
B/ % 5.51 0. 06 6.09 3.15 3.67 80. 84 0.68
BEHUE /A~ 84 16 279 49 97 25 24
LA/ % 14. 63 2.79 48. 60 8.54 16.90 4.36 4.18
2019 AL/ hm® 428.08 5.34 511.50 224.22 344.13 7007. 45 55.84
il % 4.99 0. 06 5.96 2.61 4.01 81.71 0. 66
BEHER /A 73 14 276 39 101 26 21
L A8il/ % 13.27 2.55 50.18 7.09 18.36 4.73 3.82
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Tab.3 Change characteristics of landscape pattern index in Shuimu Mountain area

£4 £t EAR 2ig At ity it AIFA 7k RIRFA
2010 Y%L 1.2703 1.3448 1.3014 1.2807 1.1901 1.1167 1. 2006
Gy 0.0155 0.1533 0. 0220 0. 0306 0.0234 0.2670 0. 0004
{33} 0. 1593 0.2567 0. 1770 0.2390 0. 0266 0.0177 0. 0620
SR G £ 5.90 6.74 6.91 5.90 3.11 1.73 5.10
2014 GIUEEL 1.2423 1.3432 1.2255 1.2789 1.2165 1.1167 1.2091
Iy B 0.0153 0. 1095 0. 0268 0. 0621 0. 0056 0. 2670 0. 0005
23} S 0. 1044 0.3391 0.0783 0.2174 0. 1044 0.0174 0.0783
SR G £ 4.80 7.25 3.98 5.25 4.53 1.73 5.43
2017 IIUEER 1.2438 1.3549 1.3026 1.2892 1.2237 1.1321 1.2122
IYES 0.0124 0.1111 0. 0535 0.0623 0. 0066 0.2467 0. 0005
T 0. 0930 0.3798 0. 0698 0.1783 0.1318 0.0233 0. 0698
SO G £ 4.97 7.89 5.76 5.55 4.76 1.88 5.57
2019 Uaniv it 1.2278 1.3646 1.3041 1.2966 1.2242 1.1520 1.2161
IYE 0.0114 0.0979 0.0474 0. 0631 0. 0066 0.3199 0. 0005
TR 0.0774 0. 4083 0.0774 0. 1760 0.1197 0. 0282 0. 0634
SR G £ 4.50 8.68 6. 00 5.82 4.78 2.05 5.75
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Tab.4 Change characteristics of landscape pattern index in Qingshui River area

£4 Eito ER 1% it it i AIFA KAFAR KBS
2010 4rEEEL 1.3503 1.2683 1.4188 1.3366 1.3258 1.2834 1.3237
IyE 0.0149 0. 5291 0.0180 0.0114 0.0253 0. 0002 0.0172
20953 0.1619 0.0307 0. 5309 0. 1455 0. 0656 0.0287 0.0225
SO R AE %L 13.45 4.07 24.31 12.59 9.57 13.02 9.25
2014 SrHEEL 1.3397 1.2723 1. 4092 1.3306 1.3658 1.2897 1.2765
Oy B 0.0142 0.5273 0.0128 0.0116 0.0149 0.0003 0. 0836
[:2035+3 0.1329 0. 0304 0.5334 0.1177 0.1139 0.0418 0.0171
FOTE IR HE %L 12. 40 4.17 24. 44 11.87 14.71 13.72 5.31
2017 4rERE%R 1.3281 1.2375 1.4128 1.3177 1.3812 1.2943 1.3089
Oy 0. 0090 0.3764 0.0148 0.0120 0.0145 0. 0003 0.0388
T i 0. 1446 0. 0261 0.4843 0.0836 0.1672 0.0418 0. 0401
SO RAEEL 12.44 3.6l 24.36 10. 51 17.32 14.25 7.77
2019 Sr4EEL 1.3219 1.2260 1.4153 1.3026 1.3783 1.2911 1.3074
Iy eI 0. 0092 0.3244 0.0150 0.0129 0.0135 0. 0003 0. 0380
T i 0.1310 0.0236 0. 5002 0. 0691 0. 1819 0. 0455 0. 0364
SO ARAE L 11.68 3.42 24.73 9.14 17.24 13.87 7. 64
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Tab.5 Landscape diversity of the study area

RFER £45 ERESHMEEY BRHIERY
KHEL 2010 0.5102 0.2622
2014 0. 6396 0.3287
2017 0.6316 0.3246
2019 0. 6554 0.3368
7K 2010 0. 6258 0.3216
2014 0.6916 0.3554
2017 0.7704 0.3959
2019 0. 7445 0. 3826
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Tab. 6 Vulnerability index of landscape type

FEX EH HEXR =ik A i i AIFAR b/S=] RAFAR  REMIEHHE

KELW 2010 0. 1989 0.2901 0.2078 0.2451 0.1388 0.2228 0. 1488
2014 0.1723 0.3192 0.1638 0.2443 0.1714 0.2227 0. 1566
2017 0.1652 0. 3403 0. 1615 0.2228 0. 1855 0.2173 0.1518
2019 0. 1581 0.3502 0.1634 0.2213 0.1791 0.2421 0. 1481

7K 2010 0.1936 0. 3020 0.3845 0.1848 0. 1481 0. 1237 0.1228
2014 0.1788 0. 3009 0.3847 0. 1706 0.1670 0. 1301 0. 1459
2017 0. 1842 0.2515 0.3592 0.1538 0.1939 0.1297 0. 1404
2019 0.1775 0.2339 0.3675 0. 1477 0.2015 0.1319 0.1383
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Fig.2 Vulnerability distribution of regional ecological environment
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Tab.7 Vulnerability of ecological environment in

the study area

FEX 2010 £ 2014 £ 2017 £ 2019 &£
JKE 0.1555 0.1610 0. 1580 0. 1546
E 7K 0.1414 0. 1524 0. 1500 0.1516
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Spatial Structure Characteristics of Pinus kesiya Natural Forest in
Zhenyuan County

YANG Qiyun', SHI Kaize', SHI Junmei’

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract; The fixed sample plots of continuous forest inventory were investigated, and the spatial struc-
ture indexes such as forest stand average uniform angle, stand mixing degree and average neighborhood
comparison were applied to analyze the spatial distribution pattern, tree species isolation and growth com-
petition of Pinus kesiya natural forest in Zhenyuan County. The results showed that the stand average uni-
form angle was 0. 53, which reflected the aggregation distribution pattern of Pinus kesiya natural forest;
the spatial isolation degree of tree species was from zero to weak, and the degree of tree species mixing
was low with the aggregation growth status of the same tree species, and the mixed degree of the stand was
gradually from high to low with the increase of diameter class group, showing a trend from moderate mixed

to weak mixed and then to zero mixed; the growth competition of Pinus kesiya natural forest in the study
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E—1EH M (1991-) R O Bt By TR0 . EF BRAR S By 5 ZR AR TR AT BT [ RO 5T
FEEE MR E(1969-) , RS, R TR . 3 A FEpRoll 2 B TAF



3. w8 2 # %

%46 &

area mainly showed a moderate state.

Key words: Pinus kesiya natural forest; spatial structure; average uniform angle; isolation degree; mix-

ing degree; forest growth competition; average neighborhood comparison; Zhenyuan County
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Tab.1 Basic statistics of sample plot
i Y cie crem o wE B8 = em =
S em m /(#-hm™?) /m em /(°)
1 18.1 14.7 0.41 10 S - Ath IR 788 1170 80 [i}e2) 22
2 15.3 14.7 0.30 TRULHE LR LS R 1450 1280 80 At 28
3 13.7 9.7 0.27 10 B -3HAth EATILZI 1100 1695 71 At 30
4 12.5 7.4 0.27 7 5803 HAh rh bk 1150 1510 90 Pl 35
5 14.2 12.6 0.75 9 JE 1 Hth AR 2100 1840 74 A 25
6 17.6 13.3 0.62 5 58 3 HoAlh 2 R IR 1438 1510 80 xR 37
7 19.3 18.2 0.32 583 Hith2 &K SR W 1100 1500 80 PN 34
8 14.1 13.6 0.70 9 1 Hfl bk 1750 1470 90 Nt 25
9 17.8 15.5 0.76 43 HAM 2T 1 AR 1950 1560 62 ARE 18
10 19.5 11.7 0.57 72 Fofh 1 IR 1088 1340 100 ] 35
11 8.8 7.9 0.60  5IH 242 HAl 11| 2k bk 1925 1330 80 [l 15
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Fig.1 Location of sample plot
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Tab.2 Distribution of forest stand average uniform

angle index

z flj_.ﬂ SAIRNE/ % ﬁﬁéﬁﬁ
0 0.25 0.5 0.75 1 (W)

1 0.00 17.86 53.57 21.43  7.14 0.5446

2 0.00 18.37 59.18 16.33 6.12  0.5255
3 0.00  9.62 51.92 25.00 13.46 0.6058
4 0.00 15.52 53.45 20.69 10.34 0.5647

5 0.00 28.77 49.32 17.81  4.11  0.4932
6 0.00 21.28 55.32 17.02 6.38 0.5213
7 0.00 21.87 68.75 6.25 3.13  0.4766
8 3.28  16.39  65.57 13.11  1.65 0.4836
9 0.00 12.70 61.90 22.22 3.18 0.5397
10 0.00 8.82 76.47 882 5.80 0.5294
11 3.08  16.92  47.69 23.08 9.23  0.5462
12 0.00 20.45 54.55 18.18  6.82  0.5284
13 0.00 15.00 47.50 35.00 2.50 0.5625
14 5.56  16.66 61.11 16.67 0.00 0.4722
SMIE 0.85  17.16  57.59  18.69  5.71  0.5281
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Tab.3 Distribution of Pinus kesiya stand average

uniform angle index

7 'EEI\'"' AY

z flj_.ﬂ SAIRNE/ % 5 E’Ié
0 0.25 0.5 0.75 1 (W)

1 0.00 17.90 53.60 21.40 7.10  0.5443

2 0.00 18.40 59.20 16.30 6.10 0.5253

3 0.00  9.60 51.90 25.00 13.50 0.6060

4 0.00 15.50 53.40 20.70 10.40  0.5640

5 0.00 28.80 49.30 17.80  4.10  0.4930

6 0.00 21.30 55.30 17.00 6.40 0.5213

7 0.00 21.90 68.80  6.20 3.10 0.4763

8 3.30  16.40 65.60 13.10 1.60  0.4833

9 0.00 12.70 61.90 22.20 3.20 0.5398

10 0.00 8.80 76.50 8.80 5.90 0.5295

11 3.10  16.90 47.70 23.10  9.20  0.5460

12 0.00 20.50 54.50 18.20 6.80 0.5283

13 0.00 15.00 47.50 35.00 2.50 0.5625

14 5.60 16.70 61.00 16.70  0.00 0.4725

SMAE 0.86 17.17  57.59  18.68  5.71  0.5443
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Fig. 3 Distribution of Pinus kesiya stand average uniform angle index
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Tab. 4 Distribution of forest stand mixing degree

it DHIE/ % o
HE 0 0.25 0.5 0.75 1 (M)

Tab.5 Distribution of forest stand mixing degree of

different diameter groups

—

100.00  0.00 0.00 0.00 0.00  0.0000

2 48.98 16.33 10.20 14.29 10.20 0.3010
3 94.23  3.85 0.00 0. 00 1.92  0.0288
4 32.76 32.76 15.52 3.45 15.51  0.3405
5 94.52  2.74 1.37 0. 00 1.37  0.0274
6 4.26 17.02 36.17 21.28 21.27 0.5957
7 0.00 6.25 9.38 37.50 46.87 0.8125
8 81.97 14.75 0.00 0. 00 3.28  0.0697
9 0.00 9.52 19.05 33.33 38.10 0.7500
10 32.35 14.71  26.47 8.82 17.65 0.4118
11 46.16 6.15 15.38 20.00 12.31 0.3654
12 2.27 20.45 13.64 31.82 31.82 0.6761
13 80.00 7.50 2.50 5.00 5.00 0.1188
14 61.11 33.33 0.00 0. 00 5.56  0.1389

M 48.7  13.24  10.46  12.54  15.06  0.3300
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Fig. 4 Distribution of forest stand mixing degree
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mass fl Excel AT TR MG 1A R R IR
P R AR B R L2 5 8 5 & 6 FEl T,

| 0 0.25 0.5 0.75 1 (M)
A1 100.00  0.00  0.00 0.00  0.00 0.0000
g‘ 2 3104 20,69 10.34 24.14 13.79 0.4224
3 91.89 541 0.00 0.00 2.70 0.0405
4 30.23 32.56 16.28 4.65 16.28 0.3605
5 9574 2,13 0.00 0.00 2.13 0.0266
6 3.8  7.69 38.46 19.23 30.77 0.6635
7 0.00 625 0.00 43.75 50.00 0.8438
§ 78.05 17.07 0.00 0.00 4.88 0.0915
9 0.00 10.42 14.58 31.25 43.75 0.7708
10 38.10 14.29 9.52  9.52  28.57 0.4405
11 46.88 6.25 1563 20.30 10.94 0.3555
12 4.63 1574 20.37 35.19 24.07 0.6458
13 84.61 7.60 3.85 3.8  0.00 0.0673
14 61.54 30.77 0.00 0.00 7.69 0.1538
1 100.00 0.00  0.00  0.00  0.00  0.0000
g 27500 10.00 10.00 0.00  5.00 0.1250
3 100.00 0.00 0.00 0.00 0.00 0.0000
4 40.00 33.34 13.33 0.00 13.33 0.2833
5 9200 4.00 400 0.00 0.00 0.0300
6 476 28.57 33.34 23.81 9.52 0.5119
7 0.00 7.14 21.43 28.57 42.86 0.7679
8 89.47 10.53 0.00 0.00 0.00 0.0263
9 0.00 833 2500 41.67 25.00 0.7083
10 1429 14.29 57.13  14.29  0.00 0.4286
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4000 0.00 0.00 0.00 0.00 0.0000
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9  0.00 0.00 66.67 33.33 0.00 58.3325
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Tab. 6 Distribution of Pinus kesiya stand mixing degree
it BEIRE/ % Zig
/S 0 02 05 07 1 (M)
1 100.00  0.00 0.00 0.00 0.00 0. 0000
2 63.20 15.80 10.50 2.60 7.90 0. 1643
3 96.10  3.90 0.00 0.00 0.00 0. 0098
4 40.50 32.40 10.80 5.50  10.80 0.2565
5 95.80 2.80 1. 40 0.00 0.00 0.0105
6 7.40 29.60  40.80 7.40 14.80 0.3793
7 0.00 14.30 21.40 50.00 14.30 0.6073
8 84.70 15.30 0.00 0.00 0.00 0.0383
9 0.00 16.20 25.80 29.00 29.00 0.6123
10 42.30 19.30 34.60 3.80 0.00 0.1630
11 55.60 8.90 15.60 13.30 6. 60 0.2280
12 3.80 34.70 19.20 26.90 15.40 0.4903
13 86.50 8.10 2.70 2.70 0.00 0.0473
14 64.70 35.30 0.00 0.00 0.00 0. 0883
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Fig. 8 Distribution of Pinus kesiya stand mixing degree
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Tab.7 Distribution of forest stand average neighborhood

comparison

et DEINE/ % oK

BE 0 025 05 o7s 1 MEB(D)
1 25.00 17. 86 17.86  25.00 14.29 0. 4643
2 18.37  30.61 20. 41 12.24 18.37 0.4541
3 21.15  25.00 17.31 17.31 19.23 0.4712
4 20.69  22.41 18.97 22.41 15.52 0.4741
5 20.55 17.81 20.55 21.92 19.18 0.5034
6 19.15 12.77  23.40 19.15 25.53 0. 5479
7 21.88  21.88 15.63  21.88 18.75 0.4844
8 21.31 14.75 26.23 19. 67 18.03 0. 4959
9 19.05 25.40 22.22 11.11 22.22 0. 4802
10 23.53 17.65 20.59 23.53 14.71 0. 4706
11 21.54  21.54 15.38 16.92  24.62 0.5038
12 18.18 20.45 25.00 13.64 22.73 0. 5057
13 25.00 17.50 15.00 22.50 20.00 0. 4875
14 22.22 16.67  33.33 11.11 16. 67 0.4583

%;ﬁg% 21.26  20.16  20.85 18. 46 19.28 0. 4858
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Abstract: Based on the spatial data management function of ArcGIS software, the spatial visualization,
three—dimensional trend, spatial autocorrelation, multi—ring buffer and Kriging interpolation were used
to analyze the epidemic data of Bursaphelenchus xylophilus in Yuan'an County of Hubei Province. The
spatial distribution characteristics of Bursaphelenchus xylophilus epidemic, the risk assessment modeling
and the risk assessment theory and method for epidemic spread were elaborated, which could provide sci-
entific basis for the spread, risk prediction and epidemic prevention and control. The results showed that
the epidemic distribution in this area had a certain regional scope and the number of epidemic sites, which

aggravated the risk of natural transmission and diffusion; the number of affected trees at the epidemic
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sites was higher in the southeast and lower in the northwest,and the damage degree was relatively light;

the spread of the epidemic situation was random from the infection source to the surrounding areas ;the in-

fluencing factors of the spread of the epidemic situation gradually changed with the distance,and the risk

of transmission decreased with the distance .

Key words : ArcGIS; spatial visualization ; Bursaphelenchus xylophilus ; risk assessment ; three —dimensional

trend map ; Kriging interpolation ; Yuan'an county

ARG R, LA AN 2k 22 75 A 2555
o P B A 2 0, O D R S EL I ) £k i
( Bursaphelenchus xylophius) , Je Mol H e B AG E P 10
IR EZ — B RR R AR AE Y A 1982 AR &
WARITHA IR #E 2019 4Rk, B sy
s AEE] 4 [ 18 BT 666 A~ B AEiR AT, L
- T A A T ST T D b A 4R AR e i
KIGZETFAIR R S [ A 2 e Al 1 ™
SR o A T — R B I AL Y My ) e A
SEARME AT A W) B 45 R A S R 0 R A R
MER

FAMFER Mo ARG 1 E SR Bl AT
AR AA 13 F ) E N R BLREREAT P 2R dU R
B 6 BT IR X I E AR AL R A O R AUk
¥ K4 ( Monochamus alternatus , X4 ¥ # K420y |
BCHOCPIAL SRR IR B O PR R 2 e
TEAE RN RBIATAIRART . N AL RE S LU A FABA 2 U
FEREIEA A B S N T ATl N T s b
THARIZE) T — X X FERE I AR5 A KB
B B o], i L R R, R e A A I 0 A R
Ti,

FARF L H g 2 175 (4 HORIAG 1 BT — o 1Y [1]
G3AT AR = G I s ) A A R, A Bl TSR AIL
GIS 48 Wy =S RV BUE 15 B 2 B A5 B B PE R
iz A [ o BT B8R | i e N TE R LA 7SS
()53 A BB, S8 TR0 S50 45 Jy T L K
EHERIEM.

PRI, B98P A 2 R 3 17 A% 1 104 25 ) 0 A 1
B RPEE AL s (8] 20 A K08 g A TRy
e, ST ANA L U E S & XU DA R A
AT LA Bl e e O 92 1 A8 B XU, T, R4 T 9 1
I TV s FEE N P A BTG I A Ty T R AR
EORBIMER], R Fath £ 45 ol s S pE BRI AR 3
DA 3 IR A 2 U B4 HICS: I

1 57 %

1.1 #FFRXEHER
WFoE L 2e 2 (111°14" ~111°53'E,31°22 ~31°

53'N) f TiAde g Ky BiEsRoed, B E Z AR
b, ZRFRPGAC Lt [ YT St 8 Ay | g5 A IS
Wy 3 o AL AR R, 4K 76 ~1 325 m,
BIMEAR 500 m, Ja E RS R AT 2 XU X, A
Do, HAR R PEIL R, H B A 2 AR R 12 ~
16°C , Mo i AU 41, 4°C | RS iR<-7C . 4FK
PHARST 80 ~ 108 kCal/em, = 10°C i& S LR 3 700 ~
4 900°C ,4F H IR % 1 830 h, LFEW 210~275 d,
AEBIHXHREE 79% ., Bk B e, Rk & 2 7E
1 000~1 100 mm, 4 BKFEM KD, FH HEHEKE,
EZE AR 1300 mm, % XN A 2% 4, A2
WA, VR SR, N 0 KBS s A R TR bt
2R HRENE L%

X AR AR 13. 87 Jrhm? | ZRARAE W25 )
TR % I bR, AR 55 % 75, 6%, ML B
FRMKE B 25 7 Ry 75 0 g iR S K, DL5E SF B (Fa-
gaceae) WIFIN R BRI R 2, AFHEY &
TN, & 26. 5% , B AN AR i AR IR 22
A3AT s KR IR AR T 67% , B Rt T 6. 5%, 5
FANTE i X R MR 92K R |  — RS
Z5 ],

%0 2006 AEEACH BT 2012 4EHE AL,
2019 AFREZE B REIX Y FABEER AU AR T R
AREE Sy FET R PR B R T Ee T FEE
RIS T B, 4% DX Sl s B 1 7™ B 9 22 5 AN AR 254
I RERS MG WAL 1l 7™ =S
1.2 iy sEfaeE

WA 2 DX S8 P AF 2 HE NG A /N BIE BB R
(#.SHP #820) , 5T ArcGIS B F-6 , LUK HE 25
EERESR <oy NS ¥ PRI B & Ly 3 1 e L =
ST EAZS RN E AT SLHUE T ST AR
KPR F 25 P e HU 8 BUBCHE 122, e S5 & v R 48
GIS M- V-6 i zc B, F T B AME L, L3535 4 |
BRIA I M 98 X DX 0] | e 4 A 45 5 T VI A O 2
Pt 2 T 2 A AR — AR G VR (SR TR
FERD) o



£28

M IEF % BEF R T 2 B 0nH g% RS D BN RS it g =45 -

1.3 ARAE

SRR TG RN o BT R A A S 9 1 A I T
P12 5 i L2 2R T 2 () i A5 03B 5 28 (] i 4SS
G3HT AR SR B S AR B S 1) 23 ] 53 A AR i
FIREE B0 35, FE MR SR AR A 21 )3z B Y B R
Phzs (A Aedn oy 357, DL s YR/ A E A7 50—
TR AR s SR AT A S s ) L —
AR A, PR AT AT 2 B B SRR SR
IR 23 [l A] WAL = 4k fa#i 23 (a] [ A6 £ 3R
ZZuh X e AR 5 Ao ik P B Ik T
ArcGIS 10. 8 A5 4001 Giit.
1.3.1 ZEFARLS

W R AR IR A 2 U2 o il i s P A5 A s
[EVECHEAS E, AR AR PR B | 20 B A R A R A At
S HB PR AR I, B LA B e O TAEIR A
3T MR B AT T A, B R
(Y723 [l 3 AR L, $8 7R e 5 Lo ) 22 ] 1Y) 5K
22T b 2 H 95 95 1 25 (8] 43 A L, I 108 35 o3 pr
(Trend analysis) .,
1.3.2 £IRZE WX (Multiple Ring Buffer) 47

PR B SR RS MR AR S R A iR HE Al i
KYHORSI, WA KA B ARY R TN iR
PG EE TGN H AR O SR, AR
T RYBEE AR, WA KA AT I e Bk ik B,
TEWF AN — W PR QAT I BE B AL RE A #) 0.8 ~ 1
k"7 DADEHL A 38 1 8 505 R [ AR YRR, BT
775 [ B | AN G088 s A O AR R4S
AR | AE L RIS AN R AR B B 2% i DX
iz HZ G X T H XA B2 S () Hok e
MR SR I SR L R e i — o Z v IX Zih P
SR STV AR RS AR LAY R G 1E B, TS
B X H AR R E O s AL Ay .

B={x || d(x,A) <R! (1)
KA SRR R G2 P X AKX G A WL,
NN d 2 XIS F N T SIS
d BUE R i /NRECIE B8 R Ry A 4 2 48 B 22w X
S AR
1.3.3 =B &A1& (Kriging) 57

b S (AR DS S RS N2 A 53 A R
FERH FE A B X A P %o X 3 Ak AR B AT T O B Ak
TH P53 | 20T A AR S 408 S T T
R R (R R A0 s SCBE R AT IR I, DA
SRAS A BB, 52 BUXT A5 B T, Herp &
PRI 2 ) B AR B 2 O 22 R Ok B e R

FHAA 2 R B 5 R 25 ] 53 A1 FRE i A RS2 T i
{i Atz o] AR — s B R PR, O i
[EUAGWAE

2 ()= ¥ A Z(x) (2)

jﬁ A =1 (3)

K. Z () N wo AEBIARTHE, Z (x,) v, A1 JE 1
{E, A, kvl BL AT 2R B, n RSB
1.3.4 Z[E B#3%( Global Moran’s 1) 547

23 (8] [ A5G HT e —Rh s R Ge i ik, nl s
23 [A) A8 1 0 XIS A TR 2, A 96 FE AR e 7R R 28
()07 A SR MR 75 5 FLAR @I s (Rl B 1 A S ok
ERTEY D R CINE B 5 S0 S o 1 B
B A G, AT A AR i R PR A A 18] RS
HLA SR M | J5 & 2 2 n A48 5 1 JE M AE
2S[0] B R BE B X 3, Moran’s 1 45 5\ 3%
A b R WRAT 5 DX 311 2 ) A G IRUELE R [ - 1,
1], M 1>0 B, F/RIEADC, HBEE T 1 REMB
H 52 1<0, FER MAHE; 1= 0, RN G 2SR
HhAsIa] FAHE SR 2 Ry o i e hith L %A R4 B
B, ORG24 /NI T RE B Z A0 R4, mT
B~ XS ] P A SRR B

FIFHIZ T 0 WA S U8 pi X302 [ A 46 1) 23
() [ R IR T SEUE S0 BT, A A 2 U 938 05 4
[ REAR S A RO R S0 28 (5 JR MR R A 5 -
AP 23 18] A 19 Ja M (A DG IBG , HL 25 3R h I AH G A
TR, IEAHSEFR I 8 PR AR 1k 5 HARAR 25 0] BT
HAMFE A3 AR s A R
P SR C I BEALIR S . 42 Jai 2 (8] [ A OE Y Mo-
ran’s I BUTTRE AN .

n n

XS e

== (4)
So -

5= XY o, (5)

Z,=I_E[” (6)
Ninil

E[1]=-1/(n-1) (7)

V1) =E[P]-E[1]? (8)

Aorh.z, BREEGES) B ST B (v -X)
M2 o, JETEHE ()i B 2 )2 AL TR, n
FEEMMELS, WA N EGRA, E[1].V
(1143314675 Moran” s T HOIIERME A 2% 24 P AL/



. 46 - w8 2 # %

F 465

I BT L 81 ) 245 1] 2 3 J AN K AT RE 7™ A TR AL
R VR ) | IR T AR AR, 2 7590
P AHARS bR IEZS AR OCHK

2 FRESH

2.1 MM &RFEEEHR
2019 4R 1% DX S B 2 U A Y TRl A T

7S 83 AT, ZEMAKIHIA 2 345. 6 hm® 1
(/NBE) 1976 4>, P mAMARSZEE 1~800 Bk, 42T
FHANSE ZEESTRIAM 124 408 Bk (F 1), faEFLEE
Ab TR, Ak T SO B BE R AR iR A SR
HER N R ALHE , Pl & A 0 XA A B = Y A SR A%
Y HORES: , 29117, BARICR K ATE 3% LA, Nz
SREUT WG, BRI R E] 100% , 15 /T ¥ AT B .

R1 mMZLRRFRESHER

Tab.1 Overview of Bursaphelenchus xylophilus epidemic sites

BENTH/A =
%4 HBHER BHEE, &K mE BEE  BAE
35 2 A A Lk B /% /%
= /hm L # INBE /¥ /hm? == ‘ ’
2019 40520 7 83 1976 124408 2345.6 B <3 100

2.2 FEFLS

FIA ArcGIS BTG X158 w2 AT 7545 1
B, DL S BORRBUR MR, SR SR8 W7 54 2%
2 B MRAZ E AR B RN & AP 43 i 8 A5,
FANEEGL 100 Bk, AR/ DL B T AR Kok
FRPEGZS 3 A AR BB A B (B 1) 3
oA N REE BRGNS R £

o
[aN] v
i
@ 4
’)\«:
=
i
%y
o
- . 0-50
S - 50-100
e . 101-200
b . 201-300
« 301-400
« 401-500 ¢
« 501-600 L
- 601-800 LN
BERE/ &
111° 20’ 111° 30’ 111° 40’ 111° 50’
B1 BEE0%

Fig.1 Distribution of epidemic points

P 1 AT, AT & SRR et e e, B A
RT3 AR XU AEMRSF R S PR

PN e b X B T E AR B B IX SRy KUK X, H
PENEAETE R AR B BAR R B4 1100 28 o5 e 30 PN o LA
2.3 ZHBEHESH

FIFH 28 IR R B G 53 BT (ESDA ) K92 55 5 s i
SYERERSIHT B XN B SR R AL
(HFE AR Toh JUT oAb {8, = 4R 550E A
(X,Y,Z)kEm, Horfr. X F1 Yy 43 45 XU L
HC b (Y 28 BE RN ER BE J7 I, (i) 3RS P8 5 32 A MR AR
BB, i AT XY M YZ EE AT BRI
A TR 15 8 — A Hh 4R, Tt i 24554
PE HS AR SZ MR e 2 2 1 07 1) b S Rh Akt
B THEITARIZ K 4R E (E 2) , X
RT AR, Y kb, Z iR S a2 AN AR
BOME, XY A E L, BE SR AR 3 32 F AR B
AT B S A A DT e R 3ol A m v, P LA AR
ARSNGB, ARG LT B, SRECE %, %
A 2 s B K 4 A2 9 B™ B [X ek, 1 2 R B b Tt
2.4 FEBHEXSH

XTI A A A R R A A BT, BT B 5 R A LA
YA R T IR B U 1 km, RIS 05 8 R A
FEIPA 1 km Y8 I A5, K2 56025 (A1 B b A Ja P
A5 HARSR A R B B A DG, )R AR
TSR (F2) :Moran's 1=-0. 222 6,7Z=2.5578 P
=0.010 5, Bl 52 >384 ( Moran's 1) BUE L 1<0, K
TACICR, NI G, RSB 0y AT Ae Pk /N T
5% , 32 HPEVRAL G R BEHLY O 4, 1L 4GS0 B N AT
] —BRAAR BT AELE R Je (8 XU



28 M IEF % BEF R T 2 B 0nH g% RS D BN RS it g <47 -

2 EECHEBEY

Fig.2 Three—dimensional trend of epidemic sites

®2 ZTEBAMEXEH

Tab. 2 Spatial autocorrelation indexes

%  Moran’s 1 TiHj ZE PE  HEE

BAM  EM % OE (84 (E®) @

1976 -0.2226 -0.0005 0.0076 2.5578 0.0105 Rl

2.5 SIWMEHRR A

I G2 1 IX 43 A AT 500 3 155 A R v TR DA Al
A LA T & B MR BT, A A 4R U e
Y HCS WA B AR K A il A R B A OG  JE
aob ] N YR Y A ) T ROBE R, PR, AR A
SR P AL R IR BRI R 1 53 AT IR DL, A8 R 2R 1k
W G BRI R TR 1 km A HEY B
JR e LLAE (B BEXTE s R B 53 1 10 452 2 B0
ZE X AT, BN R ARIX 100 m, TS 2 X H SR
PR B s AL (18 3) , fi AT 3 AT A A
PRI B T 25 [ 3% 52 5 W) R0 25 () 8 SN A4E , Hh 20 P 1)
Ab, AU AR FEAIG , 28 S 8RB R T 928 s A 4R 152
M R] 2 o B 2 o A0 2k SR | 7 €6 DX 3l oy B S Tk
IO, JRURS: Fre g o XoF 2% o DX BB 5 0 45 SR 43 A TR ol o
ATVPAR B RN AFTE A% 15 04 e AU IX R A% 45 19 XL
I it 5 I 5 ) 3 32 1717 AR AT
2.6 TEEBETMSH

DIAAE R A HE AP 2 B [ AR R HIE 2 1

BIEHCEAR R=1 km X2 5 50 HL <G 4 B35
PSR 1AL SR T AR 8118 i 20 S0 R 52 ¢ X3
O3 8N A GOk LA, TN 82 5 AN ] 52 3 R B T

31° 20’

s 100
= = 200
! - 300
o 400
— 500 |
™ 600
700
800
w900
. 100
AR R kn
111° 20’ 111° 30’ 111° 40’ 111° 50’

B3 BREREHNXDH
Fig.3 Epidemic point multi — ring buffer distribution

YR, 45 20 50 AR IEL AR (151 4) . WnlE 4 PR,
o HL A (BTN 45 2R -5 22 3R 4 b DX L 20 [ R
FHIRD, 45 R BE R B R H 32 DX sl ) A bR 52 35 R
23 IR o FAPKSZ T XUBS: 1) 23 A B A 4
45, 20 IR 55 BT RGESE Y 8 A AR B X
AT TR TR | IXTAMELAE 0~ 440, HAGRES
Uk DAy P2 i SRR DX Il 1] 471 BT 7 38 i, AU PRS2 35 R
IR, P, FLEE R mT DU FLHEAT XU 43
DA 3

-~ ‘\-u
(=) T
S5 }4
e
o
{ I
A L
S lJ“““\ | :
5 e !
Lo -
o™ 4
- . 0-55
o o 56-111 '
o 112-166
— 167-222 — T
R 223-277
278-333
o 334-388
T 289-444
g5 il
!
111° 20’ 111° 30’ 111° 40’ 111° 50’

B4 BERmEeHE

Fig. 4 Kriging interpolation map of the epidemic point



.48 - w8 2 # %

F 465

3 GBS

AT GIS 235 [l 73 M UI6E , 1 2 [a) Bl 45 3
It 23 A A ARy i 2 1) o] A AL [R) B A 26 Hug
RENG AR A, BIRPA S 2 HUIRRE G 25 (8] 430 AR FEAE, DA
BB PEAG TS ik
3.1 &8

1) 25 1) A A fh B0 00 i 2 e 1 B 9 e A 43 A X
B A2 EASMRERE (25 ] 06 & % X8R 2019 45 B e
A S HHECRREX, B S i) BE E A E
L e ELSURBIHLIX., [ SRALRE B 10XV ]

2) =4k [k B B R BT BE G AR 2 46 B T 1)
AR AR A B, 12 X 38 52 5 P PR BSR4
AR, PR, B R 2w A 2 LT
B, BREOT AR, FENS R 245 B 5 ) L ARk
A, R 1 LK 1 52 0 5™ B X, f5 35 R
W,

3)HRE T BENG I (B AE 23 (8] 67 B [ 9 4 O 56
F 15 Fl 4 )R 2s 18] 1A O 43 B B A DX I8 15 1 23 (i)
AR R B S B A 1 km ] H A
R Moran’s 1<0, A TAHIC R, R R SALHEY L
SR AT  PENE AL 16 2 H 92 1 ) DU SR B ALY HEC

4) LIS 5 R IR AR EE 100 m (Y 10 D454
NG X SR HICHE B0 25 [l A AR J] AR T 25 ]
TSR A (8] B NN, 7 22 (R 308 5 i I
W T RENG BRI 5 e B 2% B R S AR RIOR .
IR AEAEAL AR 1 2 AU X, FHER P ) A1, XUBS AR U e
G, A5 B4 JRIGE: I 25 I8 2 P 7 22 17 AR K

5) R v B 4 470 1R 245 SR 10000 88 A AN TR S5 0 %
FRRBUEREY VO 52 F R B, S0 i ]
555 55 22 G i DX G A1 3 R R BORA ], B4 R 3k
e 2 DX P A R B2 36 R I IX 35828 [R] 43 A AT,
REIE R 928 1 SR AR DI ) 1 2R ST 0, MR AZ 55 KL
Wz P4 AT AT R 4 v A R A5 A AR AZ T R B
R, H A T T DI AT KU 2 X 40 4
I o B A B R AR
3.2 itig

1) FARFER BN 0 & A AT 5 A 2
()45 & % VIR DG 2R WFSE 2 1 b B o3 A B, 2Bk
WD 6 A T B, AR I B i AR 8 T2
FR ISP 5 A SC A JIE 2 B [X AR JE A A 4t s 3 i
PN SEmt 32 F P s R o] M4k | = 2 a5 Bt
23 () A AHOG 2R GEh X | v LA {E 5 Py R AL
SRR PR AL USSR ABE, 1 1 2 1Y)

A5 7 A 2 S

2) RN b 2 U BE N R A TR = A
TARZS , 4 R TRHE s sl R M) PR 38 ) s ) 7
2 T A [ E R AR SEATAE— 2 SR BRI M b2k it
TRRENE BRI 2R 5 B B B AR R
g SR FAPRE 3 A B BE N s B TR B
FHOR IR R R Bt — LB o, o i i4s
SRS AT REAG 60 21 2L A4 1k b b A4 o XU 25 2% 5
FRE AL BT I ST 1 S T F AR A
A R JE R TN R

3) I DX IARAF R HUA AR e L 33, 42 % T R
BEARYTR FEELEE T B A A AR PR R R 22
KR Biih AR T ORE A W1 W, AT R
AT B E AR BR IR o IR AN [ R 3 A
BRI T F AR A AT % 2 Y
FAPRGE PSAE) FI™ TSl . BIFTEAA A 2t 1 25 ]
OI AR, T XURSE PR A T A el A Ak 23, 48
T2 (R Joy LR B SR BRES AR BRI QLR FHA eI
PR A IINE R R BIRBBREEX

S

[1] WOF . MM RAEELT]. EITR%%M (A
SRBI2ERR) ,2011(2) ;476-483.

[2] RGN A 5 S AR ORI R0 HU5E Bl 3 8l
Mol K2 . v [ R b 2R U 9 R A A S B TR B R
[M]. dbst. drERlk H ki, 2019.

[3] EZEM BB AT, 6% BUR 2 W 5 B B R
[M]. dbnt . dE MO ARt 2010 1-4.

(4] Wha " &M . PAMER BRI R 2R ST A J LA Rl R )]
rh E ZRAORE R, 2012,31(5)  13-21,44.

[5] Zeme, E#, G, %5 . 2019 4R E8MOL A EE
YR AL M 2020 4F & A ST [ 1], P E AR MR
H1,2020,39(3) :44-48.

(6] FEIZMOL AR BUR R . bRl AR R 28 45
(2020 4F56 4 5) (2020 4EARBF 2k U RE X)) [ EB/OL].
http : //www. forestry. gov. cn/main/3597,/20200319/
104329077718834. html.

(7] iz, B S, 45 . MM R I B R 26 K
RGP R [T]. AR R FERF,2019,42
(3):171-178.

(8] W)k, 24, e, 55 . MM dUpxT B B itk A 2
ARSNGB XA BE T ] WIAEARL A 42,2017 (3) -
33-37.

(97 I Gl A0 D5 Jmy BEORF I . 5 ARl o D g 2 4
(2019 4F255 4 5) (2019 AEARB 2R HU% 2 X)) [ EB/OL].
[2019-02-01]. http://www. forestry. gov. cn/main/3457/
20190424/162731641935736. html. (T#%52W)



$£46%5 F2H ol @ E M K Vol.46 No.1
2021 £3 A Forest Inventory and Planning Mar. 2021

doi:10. 3969/j. issn. 1671- 3168. 2021. 02. 008

BT SO, 75 5 X R A2 A 32 45 1 B 52 1

%%75<i1,Fﬁﬂ%ﬂkz,%ﬂié’%],%&ﬁ&‘
(1.4 % EHkd7, T b 810499; 2. #5% E Ak 3k, 8 b 810499)

T A 2 F A WA BB AR A NI K AR B P SO, 77 4 77 M sF e AN 69 1% 48 A AT T 2

FIRH, A B AN B A AR IR AR AR R A B T 2R K a b AT AR SO, 15 F R AL R

HREE DTG ERTHEE a, 9T P AR, AN EEERGIESA B T RBR R

EAAE R0 E Nk A SO, 75 F 8 4282 (10 mmol/L) B & %45 & |

KR WA ;S0,7F £ vt R E A2 TR BE T IR AR

B 435 :8791. 24,5718. 43;X511 XEARER A XEHES1671-3168(2021)02-0049-04

BB FEAK 2 Bl BRE T, 45 . BERITT SO, ¥ Y Xof e b 2B B PR B2 [ T ] MRl 3 A BRI, 2021, 46
(2) :49-52. doi: 10. 3969/j. issn. 1671-3168. 2021. 02. 008

BAI Yonglan, CHEN Baoye, WEI Shenggiang, et al. Effects of Simulated Urban SO, Pollution on Physiological Characteris-

tics of Pinus rigida var. serotina [ J]. Forest Inventory and Planning,2021,46(2) :49-52. doi: 10. 3969/j. issn. 1671-
3168.2021. 02. 008

Effects of Simulated Urban SO, Pollution on Physiological Characteristics of
Pinus rigida var. serotina

BAI Yonglan', CHEN Baoye*, WEI Shenggiang', MA Shaozhong'
(1. Qilian Forest Farm, Haibei, Qinghai 810499, China; 2. Qilian Forestry Station, Haibei, Qinghai 810499, China)

Abstract; The stress resistance ability of 2—year—old potted seedlings of Pinus rigida var. serotina was
quantitatively evaluated from the aspect of SO, pollution in atmospheric environment, which provided the-
oretical basis for landscape application of Pinus rigida var. serotina. The results showed that chlorophyll
a and b of Pinus rigida var. serotina were sensitive to simulated SO, pollution, chlorophyll b was more
damaged than chlorophyll a, and carotenoids were less sensitive. The increase of peroxidase activity was
helpful to reduce the damage caused by membrane lipid peroxidation, which would be protected from
damage when SO, pollution stress was light (10 mmol/L).

Key words: Pinus rigida var. serotina; SO, pollution; chlorophyll content; peroxidase; soluble sugar
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Spatial and Temporal Pattern of Forest Fires in China from 2003 to 2018

ZENG Xueyan, YANG Jinming, LI Shimei
(College of Landscape Architecture and Forestry, Qingdao Agricultural University,
Qingdao, Shandong 266109, China)

Abstract ; Based on the statistical data of forest fires in China from 2003 to 2018, the spatial and tempo-
ral pattern of forest fires was comprehensively analyzed, and the statistical law was quantitatively ana-
lyzed, in order to provide basic support for forest fire prediction, management and risk decision—mak-
ing. The results showed that the occurrence of forest fire had strong randomness and discreteness. The
risk of forest fire would be overestimated by means of the mean number of forest fires, fire burned area
and damaged forest area. The number of forest fires for Hunan, Guizhou, Guangxi was ranked on the
top among the 31 provinces, while the fire burned area and the damaged forest area for Heilongjiang, In-
ner Mongolia, Yunnan, Hunan, Guangxi were ranked on the top. According to the pattern of forest
fire, 31 provinces were classified into 4 groups by K—means cluster analysis.

Key words: forest fire; spatial and temporal pattern ; mean number; median; coefficient of variation
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Fig. 1 Distibution pattern of annual total number of forest fire
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Fig. 2 Distibution pattern of annual total number of ordinary forest fire
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Fig.3 Distibution pattern of annual total number of major forest fire
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Fig. 4 Distibution pattern of fire burned area
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Fig. 5 Distibution pattern of damaged forest area
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Combustible Energy in Burned Area of Major Forest Fire in Kunming

WANG Zhipeng', ZHANG Wenwen', LI Yan', KANG Xuanyong', YAN Xiangxiang',
LONG Tengteng', WANG Qiuhua'’
(1. College of Civil Engineering, Southwest Forestry University, Kunming 650224, China;
2 Yunnan Key Laboratory of Forest Disaster Warning and Control, Kunming 650224, China)

Abstract ; The field investigation in burned area of major forest fire was carried out to systematically study
the combustibles. The results showed that the absolute moisture content of combustible in Pinus yun-
nanensis var. pygmaea young forest, Lithocarpus maire forest and Eupatorium adenophorum forest were
13%, 11% and 12% respectively, the combustible load was 0.4, 0.5 and 1. 1 kg/m” respectively, the
calorific value was 20 700, 20 600 and 19 100 kJ/kg respectively, and the heat per unit area was
8280, 10 300 and 21 010 kJ/m’ respectively. The results indicated that the combustibles in the burned
area were dry and flammable where the major fire may occur again, so attention should be paid to the
management, renewal and restoration of major forest burned areas.

Key words: major forest fire; burned area; combustible; calorific value; heat per unit area; Kun-

ming
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Prevention of Environmental Pollution Risk in the Construction of
North—South Tourism Corridor in Central and Western China

ZHAO Linlong'*
(1. Ankang College, Ankang, Shaanxi 725000, China; 2. Southern Shaanxi Rural Revitalization Research Center,
Ankang, Shaanxi 725000, China)

Abstract; This paper introduced the concept of North—South tourism corridor in central and western Chi-
na, and the status od highway and railway network, passing provinces and cities, node cities and scenic
spots of the corridor. Based on the analysis of food, housing, transportation, shopping, tourism, enter-
tainment activities and the environmental pollution and damage caused by the construction of the project,
this paper put forward some preventive countermeasures, such as prevention from the planning stage,
highlighting the core point of grassland in environmental protection, and adhering to the sustainable de-
velopment of lucid waters and lush mountains.

Key words: central and western China; North—South tourism corridor; Baohai railway; environmental

pollution; risk prevention
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Changes of Ecological Environment Health of
Shuimushan Nature Reserve in Yunnan Province

WANG Youbing', YU Wanyun', YANG Jianjun', LIAO Congyu®, LIU Qibin', YANG Guobin',
JIANG Jianfa'
( 1. Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China;

2. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract ; This paper used LDI method to analyze the temporal and spatial changes of ecological environ-
ment health in Shuimushan Nature Reserve and its surrounding 2000m buffer zone based on the relevant
survey data and Google Earth historical images in 2005, 2014 and 2019. The results showed that the for-
est land accounted for more than 63% of the land use types in the study area, and the forest land in the
reserve accounted for more than 97% , which was agroforestry ecological environment dominated by forest
land and supplemented by agricultural land. Affected by human activities such as agricultural produc-

tion, residential environment construction, public infrastructure construction and tourism development,

W #s B #A:2020-07-14; 1 E B #1:2020-09-02.
FE—1EE  EAHIL(1986-) , B, MR, LRI . BF5ET5 0 bl BER IR A fR A X R bR 8% B FPBIFSE . Email : 1789908001@ qq. com
REEE RIE L (1972-) 20, CRAIR , TR . MR I8 2 I TAE . Email : 1479896229@ qq. com
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the landscape fragmentation and diversity index of the study area had different changes and trends on the

temporal and spatial scales. The LDI comprehensive index of the study area in 2019 was 3. 04, and the

ecological environment was “sub—health” , while the LDI comprehensive index of the nature reserve was

1.91, and the ecological environment was “health” , but tended to the “sub—=health” level with the pas-

sage of time.

Key words : ecological environment; LDI method; land use type; health level; landscape fragmentation;

Shuimushan Nature Reserve
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Grassland Resources in Kunming City
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Abstract; This paper introduced the area and distribution of grassland resources in Kunming, analyzed
the grassland area of different types, quality grades and degradation degrees, and the natural, human
and animal factors and others causing grassland degradation, as well as suggested to strengthen the pro-
tection and management, establish the ecosystem of arbor, shrub and herb, set up engineering fence
and biological fence, increase the research and utilization of germplasm resources, and promote species
diversity.
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Tab.1 Statistics of grassland area classified by types in counties and districts of Kunming hm’
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Fig.1 Comparison of different types of grassland area in counties and districts of Kunming
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Tab. 2 Statistics of grassland area classified by quality grades in counties and districts of Kunming hm’
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Fig.2 Comparison of different quality grades of grassland area in counties and districts of Kunming

[, 2R RZ D>, SRR AR, SRR,
PRI F IR VKE N B ALK E £ | [ b o e 5 R A
YR FEITA KA AR o B A
4.2 ABEZE

DR A2 s R AR AR, 4 2019 4F KR
RAET P b E KR A4 (2020 4F) T
AR TR R A R AR R, S AR MR R 11 b D
A AR R 2 B M IR, S 4, i 2k
T ELF O B AR R 2R R B MR b e 1 B e 2
BRI, — BRI 2 B R OO AT el A A
TEYIFAL AR, (AL R R o BT e, 3 R e
WX Wb S R K T A S

TRRAR | SLF B A s i b v AR /D iR
16 L A AR ER AL, A AL A R
A SIhRE R , 3K A8 2 | i 485, B
PR
4.3 HtEE

R AL AN SR, S 8O R T IAHE
23R IR TCIERT AT AR T . AH OCER T IR R 7l 2
F AR R MV EPEAL . 4RI, S O BT AR
B B TE R TR | Tk & IR
SRR A B AR AE S AT Y R, o
R GE IR A TR IEE ), W sk BE R RR | TC [
Y B E S AR e R R A3



£28

B HEF ERTERIRS T RBHLIEER

<75 -

*3 ERATEETRERZRBUEESZERSEIT

Tab.3 Statistics of grassland area classified by degradation degrees in counties and districts of Kunming  hm’
By &it FRIBK BERWL RERK EERWL
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Fig.3 Comparison of degraded grassland area in counties and districts of Kunming
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Problems and Countermeasures on Integration and Optimization of
Nature Reserves in Yunnan Province

ZHAO Yutang
(Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract; This paper analyzed the problems existing in the integration and optimization of nature reserves
in Yunnan Province, such as “replacing reform with adjustment” , increasing fragmentation, random in-
tegration of adjacent reserves, unrealistic analysis of protection vacancy, and random adjustment of func-
tional zoning, as well as suggested to forbid illegal activities, maintain the integrity and connectivity of
nature reserves, standardize the integration, scientifically analyze the protection vacancy, and reasona-
bly evaluate the boundary zoning.

Key words: integration and optimization of nature reserves; protection vacancy; functional zoning;

boundary zoning; Yunnan Province
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Tab.1 Quantity,area and proportion of nature reserves in

Yunnan Province

1 R 23 24.97 210. 18 11.88
2 il 39 36.63 289. 64 12. 65
3 EEW 29 22.88 149.43 15.31
4 fral 14 15.89 191.07 8.32
5 WET 23 16.59 224.63 7.39
6  EHYLTH 11 35. 80 205. 67 17. 41
7 T 35 23.75 442.90 5.36
8 I 17 30.13 236. 55 12.74
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13 KBEH 48 40.62 283. 30 14.34
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16 M 7 100. 44 232.23 43.25
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Tab.2 Evaluation on historical problems and conflicts of nature reserves in Yunnan Province
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Tab.3 Evaluation index scoring standard of protection vacancy analysis
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Tab.5 Evaluation on boundary zoning of nature reserves in Yunnan Province
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Present Situation and Conservation Value of Natural Reserve Resources in
Yunnan Province

LI Jin', CHAO Zenghua', XU Jihong', HUA Chaolang', TAO Jing', YANG Zhongxing',
LUO Huaixiu', YU Yao', GONG Chunwei’
(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;

2. Kunming Maipu Geo—space Technology Co. , Ltd., Kunming 650221, China)

Abstract: This paper analyzed the present situation of land use, forest origin and types, ecosystem,
key protected species and landscape resources of nature reserves in Yunnan Province, and evaluated the
conservation value from the aspects of diversity, typicality and vulnerability, rarity and endemism, and
naturalness. The results showed that 90% of the typical ecosystem, 27.61% of the wetland ecosystem,
57.90% of the primary forest, more than 90% of the national key protected plants, about 80% of the
national key protected animals, as well as important geological relics and natural landscape resources in
Yunnan had been effectively protected. The comprehensive understanding on the natural reserve re-

sources in Yunnan provided a theoretical basis for the integration and optimization of nature reserves and
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the establishment of a nature reserves system composed mainly of national parks.

Key words : nature reserve ; present situation of resources ; conservation value ; ecosystem ; Yunnan Province
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Expansion of Shangri—La Pudacuo National Park

CHAO Zenghua', LI Jianwei*, TAO Jing', YANG Zhongxing', HUA Chaolang', ZHENG Jinxuan'

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract; In order to improve the integrity and effective protection of Shangri—La Pudacuo National
Park, the areas with important ecological value in Diqing Prefecture were systematically evaluated from
three aspects of national representativeness, ecosystem importance and management feasibility. The anal-
ysis results of suitability showed that the vegetation vertical zone spectrum was typical and complete to
support the zonal biota, the diverse geomorphic structures, the precious and rare geological landscapes
and relics in the area had important world significance and protection value, the flora and fauna were rel-

atively complete, which could maintain the survival and reproduction of the population, the stability of
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ecological functions and the health of the ecosystem,and the ecological authenticity was very prominent in

planned expansion areas. The park covered an area of 103 919.93 hm’ after expansion, involving 11

towns in Shangri-La city. The comprehensive evaluation showed that the resources of the area to be ex-

panded were representative where the ecosystem was outstanding and the management was feasible , which

fully met the conditions for the construction of national park. This paper proposed that 6 areas of Baima

Snow Mountain ,Haba Snow Mountain, Qianhu Mountain, Hongshan Mountain, Meili Snow Mountain and

Biluo Snow Mountain should be included in the expansion scope of Pudacuo National Park ,and put for-

ward suggestions on renaming, establishing management system and operation mechanism of the expanded

national park.

Key words: expansion of national park ; national representativeness; ecosystem importance ; construction

suitability ; Shangri—La Pudacuo National Park
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Preliminary Report on Wildlife Monitoring by Infrared Camera in
Bingdongzigou Area of Anxi Extra—arid Desert National Nature Reserve

WANG Liang', PEI Pengzu', REN Tingfeng', TIAN Ruixiang®, LI Guo’

(1. Administration of Gansu Anxi Extra—arid Desert National Nature Reserve, Guazhou , Gansu 736100, China;

2. Biodiversity Research Center, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract ; In order to investigate the status of wild mammals and birds in Bingdongzigou area of Anxi Ex-
tra—arid Desert National Nature Reserve, 20 infrared trigger cameras were set up by using kilometer grid
layout. The results showed that there were 7 wild mammal species belonging to 7 genera, 5 families and
4 orders , and 8 wild birds species belonging to 7 genera, 7 families and 4 orders, including 2 class I na-

tional key protected wild animals, Capra ibex and Aquila chrysaetos, and 4 class Il national key protected
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wild animals, Ovis ammon Lynx lynx Canis lupus and Asio flammeus. Capra ibex and Lepus capensis had

higher relative abundance index than other mammals, while Alectoris chukar and Oenanthe deserti had

higher relative abundance index than other birds. The results of species rarefaction curve showed that

mammals tended to be stable after 3 months, and birds tended to be stable after 10 months, which indica-

ted that the survey sampling was sufficient. This preliminary investigation basically grasped the back-

ground information of mammals and birds in Bingdongzigou area of the reserve, summarized and discussed

the problems and measures of infrared camera in the monitoring of birds and animals resources, and pro-

vided basis and guidance for the scientific management of the reserve.

Key words:infrared camera monitoring ; wildlife ; species diversity; species rarefaction curve; Anxi Extra

—arid Desert National Nature Reserve
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FEAKHE 52 mm,, PN BUA R AR 63 B 210 J& 455
Fifr, 2 DL iy v ST 0 e AR ) 16 6 ( Nierar-
ia sphaerocarpa) \£1HY ( Reaumuria soongorica) .k
L ( Sympegma regelii) 2 ¥k ¥4 B2 ( Salsola passeri-
na) MR ( Gymnocarpos przewalskii ) AR I H
HHESY) 29 B 65 B 210 Fi, 5 E K E AL
LB 24 5 ) WA IG5 ( Equus przewalskii ) |
ST B Y ( Equus hemionus) .25 % ( Uncia uncia) .3t
W2 2Rk BB ( Gervus albirostris) K MEF ( Ga-
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35 Fifil 151719200

UK V) i AE R A XA R 22 o X, 6 T AR &
95°36'55"~ 95°42'40" ,db 45 41°22'20" ~ 41°19'15",
AP 8 km, BALTE 6 km, HIFIZY 3 700 hm®, J& 1%
L) Fe b iy, AR 2 030~2 220 m, X I PIAE A ¥E
PR, FEAEGEE RO RE RN R I BE
£ (Stipa gobica ) . 3 7% W ( Achnatherum splen-
dens) ELE MG RS (Salsola laricifolia) & 1T
BRI ( Anabasis brevifolia ) . F J 855 % JL ( Caragana
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PABJ 1E B B R AL AR 5200, AHBIL 2 T 5
T —sk B K Ay 2 5 R R W LAR, PR
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SOHED M EAR R R RIS O S AR AL E Y
H  GPS s Tk . JEE B m Fsh IRk A
T AR H e AR A
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Tab.1 Infrared triggered cameras location in

Bingdongzigou area

me #ﬁlﬁ RE 4 B EE

i i /(°) /(°) /m R
1 2017.5.24 95.647444 41.358556 2139 K EEIlh
2 2017.5.24  95.649944 41.353556 2102 XKEE(lIHs
3 2017.5.24 95.648944 41.345722 2101 XKEE(lHs
4 2017.5.24 95.658028 41.359583 2103 X AEEIlh
5 2017.8.13  95.659139 41.352139 2080 XKEE(liHs
6 2017.5.24  95.659056 41.345389 2086 XAEEIlIih
7 2017.8.13  95.665206 41.358775 2142 XEBEIHS
8 2017.5.24  95.666417 41.349167 2063 /KI5
9 2017.8.13 95.675975 41.358739 2117 XEElIHs
10 2017.8.13  95.673556 41.351056 2165 EEILIHL
11 2017.5.24 95.671306 41.344056 2067 XEE(lIHs
12 2017.5.24 95.683981 41.361519 2099 JEELIH:
13 2017.5.25 95.685717 41.352456 2211 XEEIlh
14 2017.5.25 95.690667 41.360861 2108  sKifith
15 2017.8.13  95.691972 41.349111 2095 EEILIHL
16 2017.8.13  95.689750 41.343583 2059 REElIH:
17 2017.5.25 95.698111 41.364889 2118 X EEIlh
18 2017.5.25 95.705500 41.359444 2099 XBEl|H
19 2017.5.25 95.698056 41.352167 2105 EELIHE
20 2017.5.25 95.700189 41.345742 2104 KEEIH

Fig.1 Functional area and camera site layout of the reserve
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T SO SR S A X 3 48 ) (relative
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FRX ARG, AR
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RAIZNLXIOO%

sCrfr RAT IR R RE 4, W5 0 25(i=1,2,3
) IR, N AR R

K H B FA 5% % ( capture rate, CR) 1E iy HAH
Xf 2 R FE bR, AR
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CR=7><100%
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] KB P BR A HLAE IR R KA

KR FEAR I A e ) R L R 2 R
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DT B ) R B AT R Sl 7 GE AR i | R
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Tab.2 Species list for monitoring mammals and birds
v :
P PO wmA  amE i
- /5% /%
M ZL40 Mammals
{8 H Artiodactyla
4%} Bovidae
JEIi2E Capra ibex LC p 897 41.39 8.65
2 Ovis ammo NT Il p 162 7.48 1.56
W H Carnivora
KE} Canidae
TRIR Vudpes vulpes LC FfF 57 I C 143 6.60 1.38
MR Canis lupus LC B s 0 C 48 2.22 0.46
WE} Felidae
FEM Lyna lyna LC B s 11 C 18 0.83 0.17
#I¥ H Lagomorpha
Gl Leporidae
FPilF Y Lepus capensis LC 0 759 35.03 7.32
#HFH Chiroptera
RIERL Vespertilionidae
KEIF Plecotus auritus LC 0 2 0.09 0.02
B4 Aves
I H Galliformes
HMERL Phasianidae
113 Alectoris chukar LC D 63 2.91 0. 61
B5JE H Strigiformes
K955} Strigidae
JEHES Asio flammeus LC C 3 0.14 0.03
% H Falconiformes
JER} Accipitridae
G ME Aquila chrysaetos LC C 10 0.46 0.10
P2 H Passeriformes
PR} Corvidae
MY Podoces hendersoni LC D 4 0.18 0.04
#9%} Muscicapidae
FELL MY Phoenicurus ochruros LC 0 8 0.37 0.08
150 Oenanthe deserti LC 43 1.98 0.41
A135%} Laniidae
FEBAA ST Lanius isabellinus LC D 6 0.28 0. 06
H R B} Alaudidae
JEMEE R Calandrella cheleensis LC 0 1 0.05 0.01
& it 2167 100. 00 20. 90

EooAR U(FARR) C(ALB) D(FER) P(HEA),0(RH)12ER)IUCN FL ,LC(LL),VU(HA) NT(H L),



#®
[
&

F S% . REREREEREE AR R KR T4 X155 4 3 4 SMEHLIS T ZTIR - 99 -

LTS

B%

Yrh g/ T
S = N W ks OO N 0

1 3 5 7 9 1113156 17 19 21 23 26 27

HEAH
2 EMFIEBGE L

Fig. 2 Species rarefaction curve of birds and mammals
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B, LLAMHBLICIE B filh & ARG AR SH AR T i 22
FECCE S YR, w5 H BB (Muridae ) 31
Y WO H G TEN . TRl AR 22 S 2448 R A
AEXS 3= 5 FEABARAG , 2 R AR 2R AL/ T RAT IR
AR XE Bl 21 S0 A8 HL A B2 21 555 0 58 B3 i 5
1870 FRLL K LUAMERLE AR 5 15 G2 i B 2 8 A5 55
T RS G X SRR AT A A B A R

PR3P DX VKR 38 X B R 58 2 T A Fr i e
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PRAr DA AR B 2 Y (o P Dt e Ll Ll 5 ) o i
T2 X Sl 4 S B D s 4 7 T AT I AR L, 22 D
40 HB , A UCAAML e 3= ZAE Th AR i X S ) AR FF R L
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EETIREEE 20/
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TR FE oM A T LA R b 3 R A T
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NPT R A T LA R R FH 40 o i it 7 st
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Resource Investigation and Research on Wetland Vascular Plants in
Yuxian Lake

WU Fuqin, MA Shanjun, DONG Lei

(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The resources diversity of wetland vascular plants in Yuxian Lake were investigated and ana-
lyzed by field investigation and literature research. The results showed that there were 97 species of wild
vascular plants belonging to 77 genera and 38 families, among which 16 species were Gramineae, 13
species were Compositae, 6 species were Cyperaceae and 6 species were Polygonaceae; the ecological
types were abundant, including aquatic plants, hygrophytes and swamp plants, mainly hygrophytes;
the wetland vegetation was divided into 2 vegetation type groups, 5 vegetation types, 10 formations and
10 communities; there were 55 resource types, mainly for medicine, but the utilization of resource was
simple and extensive, which needed further research and development.

Key words: Yuxian Lake; wetland plant species; biodiversity; karst area; Yanshan County
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ok BB RG2S BOESS) M XHE Y A4 5 1
AR50 7 HEL B ) A S BOR MURE DT 05, e AR 0
JE F GPS R R Mt 4 i B 26 L TE SRR TT Y
FrAT YTt 7EIC 7 A R SRAE R RE B 5 W) ) S IE
BRAS JEAATAE 7% SN S BB R BEOR . AR o3

FERIEC T ERR A ) (R R - 2
Y FELE R RN ARG, MAGHE -
AR RN 255 B 5 TS RORE IR RL BEA TR
HOAE BRI 53 s A B IR A3 RAR R N4 2K S IR
SHE( MR )" b E S
i) # ( http://db. kib. ac. en/ynflora/) LYK, IF
S5 VAT T A ) 5 R %) SE BRI LA TR 4

3 ERESMH

3.1 ThAER SHM

ARV A 0 SR AT B A VR M 4R A A ) 38 B
77 )8 97 Fh (R 1) HAEREAEY A 4 B4 )8 6 B,
WA 34 BL73 J8 91 Bl SEitgEa ORIl
T b A AT SRR ) AR o A X A
MR 93.81%

xR 1 HWLMEMEYFEER ST
Tab.1 Statistics of wetland plant species composition in

Yuxian Lake

# B i

KE
HE WH/%e HE OB/ BE KLH/%

BRI 4 10.53 4 5.19 6 6.19
BFAEY) 34 89. 47 73 94. 81 91 93. 81

Gt 38 100. 00 71 100. 00 97 100. 00

A5 MU ERRRARRA 44, 535 RAFRE
Poaceae (15 J&/16 ') . % Fl Compositae ( 12 J&/13
) ZEL Polygonaceae (2 J&/6 Fl) . JFEEL Cyper-
aceae(5 JE/6 F) , BT 41 Fh, iz i X 25 Ap 5
42.27% ;%% 2 ~ 4 B rg A 12 BE, 7 4 R R
35.05%; FRHEAF AR A 22 B, 15 22.68% , TR UL
%2,

3.2 IBMAEM AESBAR S

VA T80 b A e A S R AT ) 43 SR K AR AR )
WA TRAAEY) 3 MRBL (3R 3) . Horp ARl
Y i He il A 86 B, 1 88.66% ; Hk K A=
4,7 BN 7.22%; BAE R Y D, 4 Fh ALY
4.12%, WO FEKAEFEY D TUKAEPI T b7 i)
K, A5 B PR AE Y e KA A 1 R, RINA
A B 1 K AR SEE  PR AR X 5 T
P23 B A A6 AT e I 2 XU A 5
3.3 BB LB AR ZiFE

i 57 S A K ARSCTERE, WAL STl
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xR2

Tab. 2 Statistics of wetland plant species,genera and

AR AR BB T S

families in Yuxian Lake

(EE]

B

T

AR
HE R
R
RUZBRR
TR
ENEL
TR
JREFRL
T BEERL
APTRE
Lt

£ 2]
WS TR
RANFERE
AN
KAy Yo
PN
R
B AR
7
SRR
s
EHTRE
e
i
z5H
WEHR
LR
JRIERE
KR
ECTEs
3Rt
4 B R
HAER
AR
JTORR
R
AR

1
1

*3 BEEENESRST
Tab.3 Ecological types of wetland plants in Yuxian Lake

AR T e/ %
Wk 86 88. 66
HeEe 4 4.12
KA Bk 5

(eI 1
#EK 1
N7 7 7.22

FERER] R 2 ASFE R AH S AR 10 N BE AR AN
10 MK (R 4),

F4 B AER LR
Tab.4 Wetland vegetation types in Yuxian Lake

RERE AR P e
WA H S KRR KEALRE
MBI OB
RE R WTRBER U ALRE
L ik B
FERFHR SRR
Pty Pty
ey ey
HOK 4 B IR TRRER SR
W o drreR S b
RIUEERR  ARICERRE
VKR ERE e

3.3.1 ENEMEHEA

VAT 16 b 72 e 14 b A A A R 28 A T
UK, BT 2 A R (70 2 7 16 I TR R OR 9
PR 6 N .

1) /K B AL BE 7% ( Schoenoplectus mucronatus sub-
sp. robustus Comm )

Pt T A K EAE ( Schoenoplectus mucronatus sub-
sp. robustus) 155 0. 5~1.0 m, BEVE 35 B35 90% L) I,
PEAE R A AR E B ( Paspalum paspaloides ) 7K 75 3
( Veronica undulata) V5 (Alisma plantago — aquati-
ca) 225 (Heleocharis dulci) %,

2) S HEEYE (Cynodon dactylon Comm. )

T 4K ( Cynodon dactylon) i == F§ B 8 i /Y
RELZ — ZRFEAETME I 17454 5T L
FORPESFhBOREDS . BT FEREIR 85% LA b, f A il
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HIFRAER JEIH /R IR IR ( Rumex nepalensis ) . K72
( Myosoton aquaticum )%

3) Bk HHEVE ( Polypogon fugax Comm )

P Sk BV TR e F P U A R B HL A
Mg EEIR 90% LA b, #83K i ( Polypogon fugax) % 4t
XTI A P KW B 18 ( Medicago lupulina) | T5]
1 5% ( Ranunculus chinensis ) . £1 ¥ T ( Ranunculus
sceleratus) & W45 56 ( Symphyotrichum subulatum ) .
K

A ZERORHEY% ( Leersia hexandra Comm. )

Z2[CR (Leersia hexandra) NZAE R A
BETE YL T 25 B4R AR EOR AR B i
AR o 25 [OARAE D L3 oSS GO, e v B o
JE 15 90% VAL # WA AE R SR AE B ( Paspalum
paspaloides) JEI/RIRIE WK FL4

5) P EEYR (Arundo donax Comm)

HETE A T K Bt 52 S A0 W RE 1
HETE TG L 85% Bk 1.5~2.5 m, AP AT R4,
AR A BB 2 (Sonchus oleraceus) | B 4558 . 3%
( Capsella bursa—pastoris) \J&%% ( Solanum nigrum) . J&
TARBRHE | L4 ( Bidens pilosa) 55

6) B HEVE (Saccharum rufipilum Comm )

AR T A T K it A2 S A 5 A
3k b BT B 80%, 75 0. 8~ 1.5 m, LAFES N
P AP A S ¥ (Verbena officinalis ) KO B
Wi 5. (Vicia sativa) .

3.3.2 RKEYIRHEEA

AL D 2 el 160 b A e B4 3 AR e Y (0
AR DUKRE AL BEKAE L) 4 T

1) IR 7395 ( Potamogeton distinctus Comm )

HR 12 ( Potamogeton distinctus ) LA ARARZE | K
1178 L s R N1 11575 1 1 v N I L 1 2
o — MUY IO LR A R Sk
BERAR KT A8 (Limnophila sessiliflora) .

2) T HHETE ( Potamogeton crispus Comm )

TEZIAREVE th 2 Bt R oA, — oA Tk
T2 m DA X, A A A A DL ARIR AR B8 ( Myrio-
phyllum spicatum) $& ( Chara vulgaris) .

3) FECR AN R B B V& ( Myriophyllum  spicatum
Comm)

AT AE 3 P A5 RWNTA TR AT oA AEBOR Y
WA Z ORI . — A TR 2 m IIX
B AT AGTE 4 m LA B K R, BB TS | Tl 66,
ik, AR AR B, S i DX T A U A SR A R

U, NG iR , Al e MR e R — R E B A K
AR IRAEY)

RN B AR, PR M T 5 (Pot-
amogeton crispus) \FEW ,

4) FE BEYE ( Typha orientalis Comm)

AEVE R A, R TR T0% ,
1.0~2.5 m, BEEFFEYIRIAZE IR RE (Polygo-
num hydropiper) A1 Je N K5 SEAE
3.4 FiFREWARSHESHT

F Ml —2R BAT I 2 A A E BRI G PR
BRIEAEY) o VNI b AT TR AR Y 55 B, AR
HAB B A &5 g 25 FAEY) & R R
Yy WEAREY) HEMEY) (LAY SRIERE ST T K
g, IR R IR 2 A1 47 B, b SR Y
48.45% (% 5),

x5BT REEY AR S

Tab.5 Composition of resources plants in Yuxian Lake

HAE s Tor
Y 47 48.45
THHEY 14 14. 43
TR EHE 7 7.22
WY 6 6.19
LI YR 5 5.15
LAY 3 3.09
EHEY) 1 1.03

E R - EA SRR &,

1) 25 kY

25 PR 2 1A N3 o A B ) ) — 2R B A
Yy, A 47 Bl o5 SRR 48. 45% , AURIEYIA £
T 5 GRAEZE JKEE JRIHIRIRAE i A 94

2) B Y

WEHREYA 14 505 SR 14.43%
PR Y A HOK AL FF K4

3) EkHEY)

VRS RE A 7 B, 5 SRR 7. 22%
RFERYA TE k32 (Vicia unijuga) RS2 ( Myoso-
ton aquaticum) KOEEF P T HIHREE,

4) WLE )

BAWH M ER A 6 Fh, &5 S5 Ery
6. 19% , RFAWA EERAL A A7 FAT55



£28

REHE LS EEEYFRAEAR - 105 -

5) L HEREY)

FIETE A 5 A, 5 BB 5. 15%
A K i IK R ( Debregeasia longifolia ) | 7 3 , B
X T 288 ( Neyraudia reynaudiana) %%

6) LRNIEHEY)

AR NS TR 3, 5 BRI 3. 09%
B REAR AN 3 /N B L ( Conyza canadensis) |
FH % ( Conyza japonica)

7) i RHE )

AT ERIGHRHAE AT 1 A 5 SRR 1. 03%,
M

4 EYFFTM ERIPEY

4.1 EHERBEITEH

AR LA 10 380 1 b 48 45 AR ) A 38 #) 77 )@ 97
Filr, Horp JRAARY) 86 Bl VHAREY) 4 Fh KA
7R RN ERE B X R, AN, 4
A TS FE KIS A K B SR AL MRS B A, i A
Tl RAA R A, 1R A BRI 4> R 2 A A A
4.5 MEBER 10 MEER A 10 DEEE . Al A
OKAE—RA—RAE" SR T ZFEP R A
FAEH FE AR IR, SRR U, Al b A
BRGTCR FHYFRE N FE MR 2 B
b AR AP BE i B YA e A B AR )
55 F, 0o 25 FIAE Y B AR e BHE B 0 F
Y GHCEHMEY) (LRGSR, RIRAEYIY)
ESTESIE AN
4.2 HEEA &

1) VAN T 300 N Sy 3 2 A ok A T TR
Oy AR AR W b PG b Ak S R 1 2 S I H K
WZE SN A0 4 A BERAE INEE T AlE A= 28 30
BRI

2) Al THR T Y TR BE K, AN kb A i A
R HFHE, B T KBRS RAEY) , 2538 B0 A=
BUBERIL, =M 2 TR,

3) 24 1l RO VR A A 1 R EL AR, 22 DA
T2 N SRA £ FH A7 SR 3 LA FH BN IR 25 0 i
HEWRFERBZNE,
4.3 RERPSFIAEN

1) AN 2= B e St B A AR A S A 1Y
MRS AR S R S, AT S S R P b LR A
TAE, e EIA IS4 HE X JES IR 2R R F 9K
O 2 g B T R R A B

2) FVUNN R X 122l 9% 5 A TR ABIE 5 F BT
Ko PERRHUBESE TR b T RO AR ) 2R A BRI
ST SR dr . JEHRAE S R 1B LR A LS
WA i R b AR A LS A A
QA R BRI B4 AT A B i
KR , HHrp— et A B0 i LB {8, 4

3) MM A T DR AP M, A 268 B PR 5% U5
K1 o KA TRESEAE 73 A1 B DX 127 K i A
DA AR 9K 8T, i o 388 3t % 90 S A0
e ARTHA AR TR

S

(1] EZEMLR . PERHTEE - sm&E(M]. b P E
Moll B iR #2015,

(2] KR, FRETC . FETHn TR I Y 5 S b % Ml 1 N Sk
ISR [T]. BINE & @ % TR %) ,2018,34
(1) :67-73.

(3] mEAMLIAERRIGE . =/ BREPR[M]. dbat.
F AR R R, 1989.

(4] SRR B MAOL R . SCUPH R AR A IR M
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[5] B4, e, Tk, % . ~maEmlLEp s Btz
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(6] BEER R, Fis, % . =R AL H o Ak X A
BE YR EIIIET]. KIARFER ,2015,35(2)
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BEBRAT A [T]. Rl 547K ,2019,39(10) :26-27.

(8] K., 248 ile % . SRt M]. dtat. hEM
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Investigation on Vegetation Types of
Cuipingshan County—level Nature Reserve in Lanping County

SHEN Xinhua', DING Falin’
(1. Yunnan Institution of Forest Inventory and Planning, Kunming 650051, China; 2. Southwest Forestry University,
Kunming 650233, China)

Abstract ;. The vegetation types of Cuipingshan County—-level Nature Reserve in Lanping were investigated
by means of transect, plot and vegetation classification. The results showed that there were abundant and
preserved vegetation types including 3 types, 4 subtypes and 6 formations in the area where the horizontal
zonal distribution of vegetation was not obvious, but the vertical zonal distribution was obvious. Accord-
ing to the classification system of vegetation types, the characteristics of vegetation types of Pinus yun-
nanensis forest, Keteleeria evelyniana and Pinus armandi forest, Cyclobalanopsis gambleana forest, Cy-
clobalanopsis and Betula platyphylla forest, Lithocarpus variolosus forest and Rhododendron shrub were
described respectively. This paper suggested to strengthen the construction and management of the re-
serve, carry out scientific research monitoring, and actively explore protection strategies.

Key words: vegetation type; flora; distribution characteristics; species diversity; Cuipingshan County

—level Nature Reserve in Lanping County
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PP RR LR G A AR X T 2000 4 i 22
B BN BRSBUR A& SCHEME ST, 37 T 22 37 1 e K i
FIAE RN, XN AR KOG IR 56 | BRGS0l
b M-I R R X BRI GO i
PEEF AR, 1L 2 ] b 25 22 ol A i X6 200 A 2 o
MW S A e 22 PRI 2K
TSR

1 ARXELR

2P RLERAEI F SRR X R R A VS I VLT
X P — N EZA B R IX, A AR B P 3
A IR PG RS s, A sl o 04, o
ARFR AR 28 999237 ~99°25" Jb 45 26°25" ~26°31" {4
XA 1121.5 hm?, SEgdbE R AP X FE
BT HETEN, RPUm R 2 450.6 m, bR
KYFE A 11 071. 4 m, sASREKT 1L ke o A L 23 3t
MW OFIRTE 1700~4 300 m, XU Z B0, A iEA
HAEFURY R R BT R S AR U R
25, PRAP X AR H O BROK S-S, T b AR =T
A B9A% O | T T e AR R S (R AL, X A L
AW, AEER K, BASFERITER MR, AR
U i PG ) X, A P i e T XL, XL TG B Y 2
WA, AN, RAER AN E 2 TR
B, KAR L 11 A 2= B4E 5 T3, 5 AE
KR RAEBRTR 2 | BEK 32310, T8 B S i 2 ) B
K 2R 80% ~85%

2 ARABTRTE

HR A R A 1) AT BT, X R4 X% B A1
FECR AR R A THURE . BV7EZR B B A 1)
St b FEAS R PARE BE b 1R LAY A P S R A
TPRE T A, IR Y 7 7R FH B B b SRy WA
TELER W Fh A BRI TIC K, Rl SRAE R A 2825
FE M4 IR R ) A ST | AR B
TERCE AR A A N R e R A
2.1 #& 5NN SBEERAEE

RIS R Hb 5 UL A G 1R Ay A
WAL 16 45, TEAN[EME M AN [R) V4K e BE A
ARIBEE R AR B Bk B AL 56 B, Hirp
FEHB AL 20 m x20 m ¥ 10 4> .20 m x10 m f) 10
HL 10 m x10 m 1921 £k 4 m x4 m (9 15 B, ARG
T HA b N AT A R 2 2 AR 0, R T A B

BRT 2.5 em WL ARBEATREA A, S g4, H
IS E RS VR AN S QRSN TR TN S 9L
VSRR R4S G LI D0 S S48 DA JEE B 2% 2
ATERE MR BEAR AR I dmxdm B9/NEETT HEAT

JLEC
2.2 EEAEFE
Z WP AR B 70 28 B0, SR F A 32 25326

BN AE R (R REAAL) RER (P EERAL) FTREAA
(FEARAL) =50,
2.3 Hfth

TR A R R I 5 B A A AR 25 5 T b AT, 2R
PR A PR 7 5% AR AR AR VY, i) BT R p
b, B W AR Z IR AR AR B A XA AT
FARC S S R T R REERA G i — 253
908 A B AN CRAERIARAS R L 18 A FIAH
KSCHRGERE, Tl 43 Hh ZREE L B G H AR IXAS [R) A
ESiUN

3 R EHETR

3.1 EYIR %

2P R PP B A SRR X H e SR AE A
THIY 113 Bl 324 J8 502 Fh, sl LA RS %
A FRHX 2R, HARRI XA X
KBRS 10 BHOA 3 000 X, 43 ) R
A B 53 A AL IR 73 A5, 3 4> 53 A DX A e o
LAk 79. 64% ; AR (HAGHE ARG ) KA e 3% (]
Wr o3 A X AR R AL SE 1] Wt 43 A AR 53 A | TH 5
b 0 T e A o2 X e | B A B 2
O3 A BRI ZE AT AR A3 AR T A AR XA A
B> HAh A X AR WA R, il 2GR
SIS BRI IR IX RORE , A SRR X 5k
JRAS AT X A T 10 JE YA 8 MR IX, HE4
= 0YJ8 43 5 A AR AT o3 A 2z A A A oy
A7 5 P WY 2 P KPR A M g X P I &
HIE 23 AR A I 204 X 43 A /D s T8 43 A
3.2 WS TIFE
3.2.1 KEHHHEDHME

WKHEC = R R ) AR B X R R 4, B R AR
X ok — i 7 1 —AE 9 X — A B /N X PO 2 oy X R
g0, B B ARG X LT T A - T ARG ]
AR, TTA VG HB (1R ) 2 ) i AR DX 5k,
T Aii e JFE R b o 2 i i pkndy T Adi—2 B
DT LU 20000 B 2 i X, T Adi—2a =08 BT
RS 5 B AR JTTT RS AR AR X
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R SE SR = B AR X 12 4%
AT R IXIARES AL B 5 28 R O 3 iy = 0 i 4t ]
MR AR 2= AR A sl b 2 52 ik 5 1A A
W AR R A AR E A D oA A
M5, KF - o A AN
3.2.2 EHMHEHSHAE

AT DX PN TR A 5 AR, Ak A B0 A O . il
PN E 5, MR RV 43 A AR R = RS PR
2 KRR (1.700~2 500 m) ; 7 X A HERE 7 St
HSHEIN (2 200 ~ 2 600 m) 5 #E LA | 2= 1 Il AZ 7 7
(2600 ~2900 m); 7 £ Bk 75 (2 360 ~ 2 900
m) , TR TR B AL, S 8H B OBUR KA
JIT DX T A [ ) 3 %, e i 22 ) BE A 1T b DX ]
WA A B A2 SR AS B 35 22 51 WY Sk AR AR
3.3 EWAEBGHIE

WRAECTH EARBE) R SRR ) B TR
FRARRS, AR X AR RIILg 3 4
REREHR 4 DNWHRIF 6 MHER(E 1),

*1 BEFLBARPREWERSIELRS
Tab.1 Classification system of vegetation types in

Cuipingshan Nature Reserve

A A HE

LBEPEEFIEAR — BRIEPEE AR L =gt bk 2. il

P E A Ak
3.ERHMM 4 FH

(VA £ T 7 R S 8 A e 3

PN IR 7L N

LW sk = i@ dEs e 5. ARA AR
LIVN

I M DY FETRPERE M 6. . M ASTE M

3.3.1 mEMH

BN (Pinus yunnanensis ) PREEV% F 2404 T
HEH 1700~2 800 m X4, HEEIBEE TR, 1%
AFLIRE R AR, RS HE B, A
AR RER AT B R W — A R 4y v
KR FEARZZR, FAREREFEURERNE,
JZE 15~ 17 m, D HH X AT 3K 20 m, {42 20 ~ 35
em HRHAIEE 0.6 ity . HBIRAEFIEAT B4 TR (Al-
nus cremastogyne) | 25 B 1M 12 ( Keteleeria evelyniana )
&, TeATF ZLLS AL ( Rhododendron delavayi) H2
AAf (Schima argentea) N+ )2 5~10 m, EHAZ 6~
11 em ARFEE 0. 1 2245, HuJE BB A W] TR 52 1% L A7
P, EAZE 1~2 m, 25HE 10%~20%,
L AP 2R TN 4 2280 ( Hypericum bellum)) , K

AEEY ( Rhododendron decorum ) e , HEMEHFEEAR
faf G A ¥ 1 ( Cotoneaster dielsianus) 55 , HAS
JZ 5 30~50 em, JEHLE 30% ~50% , i WP AT R
PNV BK ( Preris cretica) , 8251 >4 ( Eupatoriumade-
nophorum) B¥ i 5L ( Anemone rivularis) | V5 FS 22 & 3%
( Potentilla fulgens ) . % M K 4 ¥ ( Leontopodium
dedekensii) | 5592 )L (Ainsliaea latifolia) 55,
3.3.2 i mEHEZHA

&1 ¥ ( Keteleeria evelyniana ) | =~ ( Ketel-
eeria evelyniana)ﬂ‘ﬁi%ﬁ:}‘?ﬁﬂ:ﬁ 2 600~2 900 m
DI, AT O B HRTRR URENS I 1R
8, JE A R84 ( Lithocarpus craibianus ) 2= Fa AAFR
G3AT . MRS Ry IR ER AT E LB . B
KLU T AR E EARZMEARZ AR
FREFE LB NI R = B AZ A R R 20~ 28 m,
J4% 22~35 em, 255 40% , HERAERMA =M
Py GRARF S, AR T 2 LLIETN S K ( Pieris for-
mosa) AT N £, JZH 4~12 m, HAE 5~10
em ARMIIE 0.2 Zedv, WEARZER 2~5 m, R E
10% ~ 30% ., F % VL= Fd B i 48 ( Sarcococca walli-
chii) A, HR N BT B8 T (Rubus simplex ) | ik
2 4 ( Lonicera myrtillus ) ., [& W K Y% 1€ ( Lyonia
doyon ensis ) HOHAKZEE 6~25 cm, w5 5% ~
20% , i WAPZEAT Fa G LA, — 04 FE &2 (Arisaema
erubescens) & I 5 Y045 (Aristolochia kunmingensis) |
fili 1% B R ( Dryopteris fructuosa ) 55
3.3.3 ESENMK

B2 X ( Cyclobalanopsis gambleana ) MEEV% 43
HiAEMHEH 1700 ~2 500 m X8, 3 25° ~ 40°, #k
T R R B R R E BT b bR AR I ) AR ET
PR, R IRR E W A AL & e, pH 7R
5.6 Ziti, MOEIMR LB R, — O a0, EVR
ZERITRI B ] N ARR EAREHIRAZR . TRz
5 14,0 m, PR 14.3 em, )2 35 60% , £ H
T2 H Wéﬁﬁk, Hop w WA A v e ( Betula al-
noides) EVEM (Acer davidii) KT 74 ( Lithocarpus
variolosus) %5 . VMERZEHZ) 1 m, )25 20%, W
AT WG ( Leycesteria formosa ) JEL VY 2% 7 (llex
forrestii) .z B9 B B A€ ( Sarcococca wallichii) %5 . HE
F2EFH HFEW (Acer davidii) . 1B 77 ( Yushania
polytricha) . 7= % ( Eurya yunnanensis ) %5, HAZ
F290.2 m, J2HE 20%, WIMERAEEAT
( Pyrrosia drakeana) BRINRUEBRSE, HEMEA
LB ( Polystichum otophorum) 4546 Ei £ ( Loxostig-
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ma griffithii) \%@nfﬁﬁﬁgﬁ(lﬂatostema obtusum) &
3.3.4 BN M

S LTRSSV o A L o o N 0 o (D e Rl
Je s L RS MR 2 200~2 600 m, A HL
ANHESE AR B, o RISMBIR 5 T iy
DB, RETS S5 40 LU AT B, R 2R i b, X —
SRR R I T PR3 DX PN BRSO R #1224
P X AERRORAP DX N Y W b 22 A A ) ) 2
B, L7 (Populus davidiana) R FRPER P P4 =05
Bt BT T 5, A 0 A SRR ™ A, bRl 58
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Distribution Pattern and Protection Status of Forest Resources in Dali City

WANG Haiyan, LI Na

(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract ; This paper analyzed the structure and protection status of forest resources in Dali City based on
GIS spatial analysis technology. The results showed that the proportion of forest land area in Dali City was
56.70% , mainly composed of closed forest land and shrub land, accounting for 94. 79% of the forest
land area; the forest was mainly composed of arbor forest, accounting for 93. 60% ; the distribution of
forest resources was uniform, distributed in the mountains around Erhai Lake; the age group structure
was reasonable and the protection intensity of forest resources was high.

Key words: forest resource structure; distribution pattern; biodiversity protection; ecological public

welfare forest; Dali city
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Tab.1 Structure of forest land resources in Dali City
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Tab.2 Structure of forest origin in Dali City
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Fig. 1 Distribution of forest land,forest and volume per hectare in Dali City
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Tab.3 Structure of forest age group in Dali City
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Tab.4 Protection status of forest land resources in

Dali City
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Development Status and Countermeasure of

Camellia oleifera Industry in Yunnan Province

ZHENG Jingnan', LU Shan’, ZHENG Jinxuan'

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;

2. Yunnan Forestry and Grassland Administration, Kunming 650051, China)

Abstract: By summarizing the industry distribution, cultivation and seedling situation, improved seed
breeding base construction, scientific and technological innovation, characteristic brand creation of Ca-
mellia oleifera in Yunnan Province, this paper analyzed the development experience and existing prob-
lems. The results showed that the problems of Camellia oleifera industry in Yunnan including extensive
management, lack of capital investment, backward production form, insufficient leading effect, brand
building to be strengthened, and policy system to be improved. In order to promote the high—quality de-
velopment of Camellia oleifera industry, this paper suggested to strengthen the organizational leadership,

adhere to the innovation guidance, improve the quality brand, take overall consideration and support

Wr#s B #5:2020-06-09 ; #& [ B #A :2021-01-20.
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leading enterprises.

Key words: Camellia oleifera industry ; characteristic economic forest ;science and technology demonstra-

tion ;leading enterprises ; Yunnan Province
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Preliminary Study on the Development Strategy of
Flower and Seedling Industry in Changsha City

FENG Chao', LUO Qian*, LI Zhihua'
(1. Hunan Prospecting Designing and Research Institute for Agriculture Forestry and Industry, Changsha 410007, China;
2. Changsha Industrial Investment Group Co. , Litd., Changsha 410019, China)

Abstract ; As one of the most advantageous and dynamic industries in the agricultural industry, the flower
and seedling industry in Changsha presented the steady growth of industrial scale and output value, the
agglomeration of characteristic flower and seedling industry, the rise of the modern marketing mode and
the flower and seedling tourism industry, but along with some problems, such as disordered competition,
unreasonable product structure, imperfect market service system, lagging development of new varieties
imperfect industry chain and so on. Therefore, this paper formulated the development idea, and put for-
ward the corresponding development strategies, such as the construction of standardized production base,
the breeding of improved varieties, the construction of logistics trading system, the development of eco-
logical tourism of flower and seedling, and the cultivation of flower and seedling brand.

Key words: flower and seedling industry; superior resources; scale; development strategy; Chang-

sha City

s BHE.2019-07-10; & E H#3.2019-10-23.
F—1EE I (1984-) , LTRGBS TR . 32 ARG IR AR PR AT BT T A . Email : 174817015@ qq. com



£28

LB KT RAEART LR BRI

- 119 -

BT 2B AL 2 PR SR T —
R, 95 8 BT MER T — B i ax ] Bk, X
TR 25 P R RO 6 RN R AR
T AR, e E RET 2 R R 4R
HEA RO AR, BT FRARA T XA L2
o3 BRI AE TP AR AR BAT WS B A
I SCEAET T B AR 58 AT LB (A8 B A A
Y, AT A BARA WA Y AEREAR TTAETT
ENDYSES & T

1 ARE=

SERTIUREE b A 25 SCH A b | it
S PR AL 0 A A DL RN R H £
RIS T, IR L2k @]
BH . AR AT 7, sl B S v ] Y N A R
HIA 1IN, il I RN AR S TR I IR TEFE

HRAESE e 2018 454 1Y 2 A+ Ik 2% Al i ML 3l
12019 458 Hh ok — S 3RO T RO AR L
KR = A" TAEMRR 7R ), =4 TARME A 4
Se TAFH 2 8 E AT & FHRSRE IS A
Wi s SOl FEml, PR 2™ i A R Bt . TR
i A AR & Rl 30 T BRI CORTE, AN Wi
RN 25 SR A BT SR 5 K e, AL ST
BTV RS & AR S B, AR e
A SRR NS FE ARG 10, 9 3 45 — 5 SCPFR

SCtE S AT RS R, e R SR AR AT By, S A R 5
FEN 4T B AT B, e B — B — g — 4 —
R R RIS 51 S R R m R R ARl
2018 4F 7 H AL HIA T AR R W BH T 3 SR (™
v, B AR < — B —48" E 3R kR
T RHE), BAWMEE & IR AR R, K
WIBHAE T B A= & e () 3201, 6 F- K Wb T 4 9
ATl 5 s RE 5 RN 4 i e Tl

2 =R

AETFH AT AE R VD T AR ™ Ml Hh 35 e
5t H A LG 1A= b 2 — | S =l S e B
B AR b AR R R 7 i T A T
TEARA =) 1 a3, BLE BN K Vb T R
RUSE s A RBUE M S I S — IR 7R
T,
2.1 Pk BRE, IE R - ERSEK

KT A AR 928 F, A E R H A%
Je kAl 17 R, AEARGVERE 3 546 2, fEAR Ml
AB13K 20.36 JT N, BZE 2018 4FJE, A6 A i AL
iK% 3.26 FThm?, B E 74. 58 17T, LA AR HEHL
F B 5 90% 22 A, o, v R L
FH12.91 JThm® AE 7= {H 67. 72 {20 ; 46 B 4 1t A2
2 571.6 hm® 4F P2l 5. 26 1270 ; B V) 45 5L Hb i A3
952.0 hm* 4F/(H 1.60 {270 (% 1),

®1 KPHEFEAF LIRS T

Tab.1 Present situation of flower and seedling industry in Changsha City

e A—g.;lz?i Sl /A }i{_k %;; HE7#2/hm? EF=E/ AT
T U otk MR oy BF LR WOE
Kb H 121 165 1 4 90000 2 12266.6  8933.3 2400.0 933.3  200500.0 149500.0 36300.0 14700.0
WPHTT 3135 273 1 100000 1 11891.5 11891.5 202560.0 202560.0
TS 55 90 1 2 300 1 1286.7 1285.7 1.0 131237.0 131177.0 60.0
FHIX 5 63 11.0 10.7 0.3 1125.5 1105.5 20.0
AL X 213 280 12000 2 6150.0 6000.0 150.0 149080. 0 134080.0 15000.0
A& X 1 31 1 488 1 303.5 208.8 4.7 13217.0 13117.0 100. 0
KX 3 19 3 161 1 137.7 126. 4 9.3 2.0 11192.2 9972.2 800.0 420.0
B X 18 17 3 403 238.0 238.0 6906. 0 6906. 0
X 48 1 180 1 343. 1 320. 1 6.3 16.7 30009.6 28809.6 300.0 900. 0
&1t 3546 928 3 14 203595 9 32628.1 29104.5 2571.6 952.0 745827.3 677227.3 52580.0 16020.0

E . HESREAAE B A15 2018 512 A 31 H,



- 120 - 2 ST |

F 465

2.2 A ERMIR, MPHBERGT

“—HFPEL” (4 A6 T B A M S R R A
“—ET BIE BLAE S R LT, B T ARG 1. 93
Jim® | 5T AEAR AR 59% ; “ 3" BT £ T A&
T TR P | B A = 1 7 N Rl P L E R 15287
0.8 Jihm*, i 26% ., Fhn Wk 55 & BE 5 3Rk15 T
R e P B A SO RV (1 5 M o S B - 1/ & VA< I E &
7 “hEREARZ S “hEAIMEAZ S “EHK
S B HREFRS
2.3 HEEAEMESNER, R B R BMHE

TR R DB R RS A R gl 3 e R
PIME, W BHRTAEA 7= R AR A BV £ 4, &
i T g B 1) e RN B S RO v B
VI T = KAF 6. (1) DLELHEAR Sy = AL i
KIF S, o R 2T JRLTHML B ERLT ST SR 4L
5 R ELIRAR A M e €5 (2) AR A
BRGSO RO E 1 & H R ATT %, DA
a A RS AR SR I A A (3) LALT AR |
DINGI L RN /N W, 1 i =y I S =
Yisedr IR
2.4 HEMHXBER, X LETLHEE

WAL G T I E IR LA« L8 i+ A Y
ek, MOl A BT 5000 A 38 R/ANEARTTE
2000 25, A 4 B AL K 3 KW e 7 K
B IS S R IR T 4 46 KA TR i 4 9
Ab  AEARF B AL 20 5, RALGEBIAL ] 8
100 %, #4415 IV 5 s S i B T
AT AR BB RTE
2.5 TEAHRIRE 7= Wi B >4

KA BB 0948 23T, AR TR IR T A A
O, A EE RO T AR T | E KA S BRIk
FE AR, BA KAV, B2 p b iy 24k
FH o LR A DX AT 25 A R I 9608k A6 1 A i ™
v R JRERAE R AP F2AL, AT, AL TRl LA AE
TSR FEMAR LS A MR A DIARAE R R
(i) B 8 ARMAE ) [ A VD B SEVE R A I IR
PRACAT 55 5 LUK RS Ay 4 € 178 300 BH R 161 1L [ R AR AR
bil T % AR B A LU AR AR T 2 BT
TR R AR DAL B hy TR b BV I AE T
SRIEMR , BRI DU 25 A 1A, 0 PR S SO e 45

3 FEREE

3.1 REBFSHENX, TF LR
DA b AR 0] DX 5 €5 1 DX 7 4

AT RGARH LA R FE S LR R R
J7 [ FVEE sSOAN BT, 7l B R AR SRAVE AR, AR 1%
BB AEARA = e ) TR X P g5k b, —
=7 IS G 3 AEAR T AN TE 3 AR ST B AR R
FEATS o %) 3 b o7, b FRBIF & BN AR B D) 4K
(M) Afide T AEA ™ A AR 45 LR Ui 7 Mk Fn e
YR R T, AT BRI & PR 0 T i A —
Ryl sE”
3.2 MM ERTE, LARBEE

KU 70% LA ok 7 F R AR, H
[F) oAb ™ 2 | A s 7 i e . ARG BT, T
G R A1 2B 7 i T 3K AR A PR A7 AR B
P SRS, S5 H LR RS 00 A wg SR ™
Gl R I 7GR R I NN R N N £ 37)
A6 | 55 55 pe BRI I BT 7™ i, 5 B AR AN 7 SR A
ik 38
3.3 @EFEIERN, BTSN

HET, KPR UM R P2 208
TAMEARTF B, 77 A S Ik, A4
e kAl B b AR B R A9 Sk 17 K,
TeAeT Ik Al . Tk M FEUMEST T R 2 |
AR IR 5 RAE A 2L 2L FnH 21
AR BN, AN F TS 3 AR Pk i B AL &l
b FrifEfb & R
3.4 FERBEEREN, AR RENLERK

AETF AR FUE S A RS B A, B E AN
TS0 AP il O T Dl N T sS4 P VA A 1
R RHIEBE i = 5 B ) )R (BRI B BT 5 e
ARAE 28 P AR D RE S E W B A I
KB BRI & s A Z R
AT AR h SRR NG A Z, B
AL PRI SRSEAL B 20 30 PR A 3L A 7= B AR A
XFI& S, GRS PO, RIS A 7 ANl
3.5 MEARRNEE, THERATES

KA AEA M ik = 17 S ) 9 BIL ], 2 il 2
PN EISRIEY N &g N e g g SRUIANTIR N
FAAMa A AT TAEAR ik — @R AR, (1)
AEAPFPRE A BF K T AU w5, 4 Rl 24 A IR b
KHFRESIAN L s el gk — 2P R JE 5 (2) 4B it
AR R BE RGBTl AL i s B B IR S5 1R R
AFITAETF P AL JiE 5 (3) A A0 T 37 W A8 U |
M K& AN 3853 55 [



£28

OB KA BT R R R - 121 -

4 ZRBK

4.1 AR WHES

FKAFEE 51 A, A5 i BUR 5 BUR
FIA LI, St 72 WA 5, 58 35 T 35, e ik %
IRIETE PRUE S AR, T2 K45 T ML AE B R
P B SRR PEVE T, DA 2000 S i 55 7 A S A5
PR TSk AR AN T S i DA L 25 A S T
WIRI,
4.2 BIFSIG, FF AR

Vi SRS |40 T A e, KSR AR
PE A e 2 B A B 5 o 7 A T,
FeLUPR AL BB , 54T A 0085 51 2 i
ETE NS o] B NEIERTIW-& Y LN Tk 2 NN .
INEREA BB FISEF T, B o AR F 1 A7l (4 4
ARG IR
4.3 EFER DEER

X T AL T VA b AR B R R 43 2K
W HIRIEM AP OE O 3, e bR An AL | dh AL
K il R R T i oK AE RS LU 2
PEVREAL RLBRAL A AR A HL T S 13
4.4 BEEH ERER

RAFRFFIE KA, B A Sl el X el 57 ]
s BRASHLE , 7800 KA e Sk AL i s . fifk
PEAVAT Ry I PRAEA Pl X I SR A, 5 1 7l
HALEAL Lol Al SRR HEAL T 1] K R
4.5 RHFE UG

EISEERRIEN: Sk S L T I IE AN
WA R, MERDEERE, R R ER 2 b
@AM HEFEAEA 5 A AR R il K A
SE LB bR A e e B BACAES LI &
4.6 ZTEFRM BLERE

HUR AT HIA L5 & AR BRI A
EUNGICRRERIY: 5 3 S TEZ N 32 2 d il
AR T A HLAS ARk, AR 2t , S B t
REEREARYI B A 1, 2 MR 2 45, B BAEA ™Il
5 T S R R,

5 XEKREE

5.1 EARIRELEFEMEIR

ek et (0 A 7 AR R AR, T B SR A R
PERCEROR, IS AEAR LA R 1 Ll AR 24k 7l
ML S EPE AR, S Bl B AR (00 1 4B 16

A+ FE M+ A T B PR AR 2 S A AR
HAARKFIBATT VD B WA XA b Y 6 A S b 7
B, BT s B B R S M, 8 s BCE B, E— 25
PE R B Rt AR 7 K
52 BARARMETRE

FEIRAETT P AP BT 0 I35 A R IR AF TR
S ENA R W=R 7S ol S N NS 3T 7 N
FEOUHT R R U, R A B AL
(AT b PRI A R AT 2 ) FH B Sty 63 FH
T 2 Mg m AR e T ORI e RIS 2 2 4 i
HERE WM B, 513 EFR
RAhFr, S RAVEFE I 6 1, 55 F 10 2L E A
A B FEHR AR AL
5.3 IRXSRGEE
5.3.1 EKRZZHH

HRERR A Mk 052 W KT
it T KA i R G iR BRI S
D25 e 55 S5 D Re T — 1A Y 2 B PR AL AR 22 5 s 5 X
AR Gy i AT 52 T s |, 58 35 T A L B4R
FH, I 5 IR 55 W i e 2k A5 B AN B
2B TR
5.3.2 e RRER

JnsRAE AR IR R, AL Rk TR
il JA i U AVR BE ) TR A B AR AR ) T el X,
RSEHFARARZE ) Tt 5 25 W 2 A D =2 1) 174 3
B TR s 4l L iR fb R s iy 2k LA ¢
PRIES WA AS 3 762N A T 2 i L 4R LD i sm i
PEAEAR S SN AR P e Ol TE s . SR IE
ARG bR sk iz ik & i 564z
FRERGEYRMS R . BIEE L AEARY) R
b, SRR ol A b ke
5.3.3 L RKMETEE

WFCIIBE AV FAE 3 AN B BIAE T 1 A W 2%
BEEG R =G —" AE T R A 2% 58
G 6, LRI E T # N E e o6 .
Fo 53 ) HH X 24 2401 4 LR A 7 it X 28 B 5 T B 9 e
PEAR L8 AN 55, Sl AL AR Al 5 A4 P F AN
PEAR I 5T il F 55 U 2 T R I A A T
3l I AEA T S Al | i R a8 Al RS =T
L RTF- 3 AL | 35 B AR A ™ s R 28 B B i L, T
L LN GARG S WHEZEIR 2B ET T
NGRS SN
5.4 TEREIRE

MCHE Y it U0 9% U, D2 HEAEA ™Mb 5 A= AR e



122 2 ST |

F 465

MIBRBE LG, &R0 el 23 b AR PR X e el | el Ak
JEBE . DAAEARE =Bt AEARIER LA 5%
M Rt L S AR el | Bl A a PERLA AR
FEURE HARAE A SCAL 7R YB3 L, FE A5 B AE A 1) SR |
W K R TR EYIRE, sA AR Sk R AR
W, R E R T AR A SR TSR
5.5 EARRIEEE

SIRAEAR S FPZE R SR TR, IR EAE =AY
FEHR K IE R ORI A R B B A 4
SRAL T ARARAELL 77 Ak KRB Ak A JRE | s A2 i B T
Yy oK o SURIEURN AUl Sk Al 481050 ( 35) 44 b
HA T 3 bR R A SRR 2R P Al A
H =M= SRR AR ) R H B RAEAR
fn A RS TP AE ST R S EIE 4
5.6 EARMSWESE

St ARSI AR A 3 T TR PR AR O A
R, H N SRR RO R B TR T A8 2R LR
Wit SR ALtE T R R 5 A E Sk R
PRUBR Ui A5 3 L S 4G ARl FT38 — b BAT
S T BB AL Al R € S, SR A AR Al ST
WAy, B W AR SR SRR RO Sl A
AR Z oo e, SCE v e B M T B
R AU E RS 2 e s St m A L se g 7,
R SN B AT, B AR LA
b 3 SEEAE AR O LB RS , M SRAEA
(WES SERTHIEN
5.7 AR ZE

Jnag SR AL B AR AR
P, BT AL bl AL A R BN T
BRI A A I S T
RACTFHAME T pol AT AL & 42
HEROR S, AR ST S b X AR B S R

HEATIE , U R AP 5 e, SRS
AEARBIIGE TR Sk Al 047587 A B R AR 1t
KR FRIEFHE AR AR 2 E S R LE
PR R B IR IR AN W Hb A 7= M TR e J A 52
P BT R, R IR AR AT B B
ARy HF A5 Aol A AR 5 i 5 B AN o 5
Y MG FRACTT AT M AR SR AA TRl ™
FEAEA TG, A T PO AR IR SR R | il
AEAT A T R o 4% BT BRAEXT 2T e A
Pl B AT A
5.8 ARRMIKEBEES

FETHAE ARG T 7= ¥ A /K-, A S 7= iy
Ok R R RS ], LAZSHT B IR Tl H
K5 ), IR AC T 2 O et dh R
KAROZRF MBI L 5477, IR =& &
A H R ARSI | Bl 2R AT R R AR 7 4R
BT AR B B ALK

S

[1] X3 .
2008 1.

[2] XUEE R, o BE . 20 ME AR 5T 7% U5 B IR 2 IR I & R
[J]. v E AR %R, 2001 (5) < 17-19.

(3] e . T BUR R R R )], KEFERY
2242 ,2005,15(2) :90-92.

(4] BRIRAR , MFEFH . WA R L RBEF LS T 0
[1]. $gell B ,2003,26(2) :27-28.

[5] Z590 . R mEH%(M]. L. mEHF LW
#1,2004.

(6] e, 22 /NS . I pe & J ity 1 Tld 46 5 72 ol 1 S8 %
[J]. MR R4 ,1999,17(4) 121-26.

R AR [ M] . b gt B E MO AR A,

TAE AR ML
Booxb: kR WM



$£46%5 F2H ol @ E M K Vol.46 No.2
2021 £3 A Forest Inventory and Planning Mar. 2021

doi:10. 3969/j. issn. 1671- 3168. 2021. 02. 023

BV AERDE AR RESRBE RS SEX R

TRAE , i AR, H F
(ZHERBMNER R AR K EARBEES, T8 H% 666100)

HWE.£609XRABFEREORRYP R AERKBFLILFEERIN ANASHTESKBELRTE, %

AR R B A E IR A B KR R E A BOR AR B R RS AR E T &, o H

LB AL 0 1 dm e 2 T 3 AF 60 R M8 S AR | R AR FIRGE AR IR AEE K 3R T 58 S A

5 B A fe B AR 3R R A SRR B AL, BIL B E ,@J B I KR 5 S M3 A AR AR

TR Mk B R R ARG EE B 5P R R xR B,

KA iﬁéz‘f«%?;%ﬁ%é&;mﬁ?%;iﬁ B AL B A 45 ﬁvm&% BRR B KR K

FE 4 25:5759.9;5788.2;F316.23  XHEAFRERL: A XEHS:1671-3168(2021)02-0123-05

S R, IR IRAE S . PEXURAN E R H AR AR iR i R e A I SRR SE [ 1] Aol e
FL&,2021,46(2) :123-127. doi; 10. 3969/j. issn. 1671-3168. 2021. 02. 023

SHEN Qingzhong,SU Haiping, HU Tianxiang, et al. Development and Management of Ecotourism in Xishuangbanna National
Nature Reserve[ J]. Forest Inventory and Planning,2021,46(2) :123-127. doi: 10. 3969/]. issn. 1671-3168. 2021. 02. 023

Development and Management of Ecotourism in
Xishuangbanna National Nature Reserve

SHEN Qingzhong, SU Haiping, HU Tianxiang, XIAO Yu

(Ecotourism Administration of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China)

Abstract; Based on the operation of ecotourism in Xishuangbanna National Nature Reserve in recent
years, this paper analyzed the development form of ecotourism, the development direction of tourism
transformation and upgrading in combination with the current management status of the reserve and the
national policy on the management of the protected areas. This paper analyzed the existing problems,
such as the lack of operational qualitative and quantitative standards, the difficulty of ecotourism facilities
construction, and the fierce competition in the tourism market, and put forward some countermeasures
from the preparation of ecotourism project detailed planning, strengthening the supervision and inspec-
tion, innovative development of tourism products, promoting the transformation and upgrading of eco-
tourism, and the construction of the monitoring of ecotourism in nature reserve.

Key words: ecotourism; transformation and upgrading; tourism products; project detailed planning;

monitoring system; Xishuangbanna National Nature Reserve
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Spatial Distribution and Influencing Factors of Forest Therapy Tourism
Resources in Xinjiang Uygur Autonomous Region Based on Forest Parks

YANG Liping', YUAN Manman', GUAN Wenke®, WANG Changqing’
(1. Xinjiang Teacher's College, Urumqi 830043, China; 2. Xinjiang Academy of Forestry, Urumqi 830000, China;
3. National Forestry and Grassland Administration, Beijing 100714, China)

Abstract ; The spatial distribution and influencing factors of forest parks were analyzed by average nearest
neighbor index, variation coefficient, geographic concentration index and Gini coefficient based on 65
forest parks in Xinjiang. The results showed that the distribution type of forest parks in Xinjiang was ag-
glomerative with the characteristics of “dense in the north and sparse in the south” ; the forest parks was
unevenly distributed in the inter—provincial space, and the distribution uniformity was relatively large;

the distribution of forest parks had a low coincidence degree with population density, traffic accessibility
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and economic development level,and a high coincidence degree with the distribution of water resources,

which had a certain degree of matching;some parks had abundant scenic spots and fruit resources.

Key words: forest therapy tourism resources; forest park; spatial distribution; Xinjiang Uygur

Autonomous Region
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Fig. 1 Distribution of forest parks in Xinjiang
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Tab.2 Closest spatial points of forest parks in Xinjiang
YN o i wAPIEEEE YN b ST wAPIEEEE YN b ST R EPILEEES
" rEFS /km wmS rERS /km o= NERS /km
1 5 57.0849 23 21 33. 8427 45 46 34.9950
2 3 95.5133 24 19 54.2386 46 45 34.9950
3 4 33.2386 25 27 26.3628 47 48 25.0868
4 3 33.2386 26 20 117.0930 48 47 25.0868
5 1 57.0849 27 25 26.3628 49 52 19. 4388
6 8 41. 4089 28 15 145. 9949 50 53 14.4710
7 9 62. 0657 29 27 33.3478 51 49 30. 9709
8 10 32.0857 30 27 77.2422 52 49 19.4388
9 12 18.7451 31 30 96. 6484 53 50 14.4710
10 13 31. 8239 32 34 42.4215 54 53 17. 0025
11 1 287.3278 33 22 18. 1304 55 52 48. 0055
12 9 18. 7451 34 32 42.4215 56 54 52.5563
13 10 31. 8239 35 38 124. 0837 57 58 73.3769
14 18 54.5539 36 39 48.3192 58 59 33.2605
15 19 97. 3004 37 42 45.7310 59 58 33.2605
16 20 45.9543 38 43 115. 5623 60 62 201.5153
17 13 60. 5547 39 36 48.3192 61 62 156. 9989
18 14 54.5539 40 41 33.7113 62 63 52.1176
19 24 54.2386 41 40 33.7113 63 62 52. 1176
20 21 13.5798 42 37 45.7310 64 65 25.2485
21 20 13.5798 43 48 57.0264 65 64 25.2485
22 33 18. 1304 44 49 43,5853
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Fig.2 Voronoi diagram of forest parks in Xinjiang

*3 FEZFMLERETELH
Tab.3 Spatial distribution of forest parks in Xinjiang
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Fig. 3 Relationship between the distribution of scenic spots and forest parks in Xinjiang
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Fig. 5 Relationship between the distribution of population density and forest parks in Xinjiang
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Fig. 6 Relationship between the distribution of traffic and forest parks in Xinjiang
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Effect of Pruning and Tending on Growth of Cunninghamia lanceolata

LIN Guoliu
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract: The monitoring sample plots and control sample plots were set up in the representative pure
forest of Cunninghamia lanceolata in Jincheng Forest Farm of Maguan County to observe the growth a-
mount in 2010, 2011, 2013 and 2016 after pruning and tending in 2010, make a comparison of the
growth amount and growth rate, and analyze the differences between pruning and tending stands and non
tending stands. The results showed that the average DBH, average tree height, volume, forest biomass
and forest carbon storage of pruning and tending stands were significantly higher than those of non tending
stands, which could effectively improve the growth of Cunninghamia lanceolata. This paper suggested to
strengthened the management, timely carry out forest tending and improve the growth space of Cunning-
hamia lanceolata.

Key words: Cunninghamia lanceolata; pruning and tending; growth; biomass; carbon storage
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JEH—4F (2011 4F) LR EH =4 (2013 4F) EH
JE S5 (2016 4F ) 4 AN B SRR 2 AR R (D
=5 em) R ATE SLARIEAT AR, 3% —ic % Mg
12, BEIBURE b N TS B AR AR A 5 R SEIIR =5 (HD)
Xof BERE i A HEA T AT AT P B 5 it , JHL 8 A 4 18 i A
IS A AR (R 1) .

x1 R
Tab.1 Data of sample plots

HAER B HREL D H
/hm?> ZHRK /¥  /em  /m

WEMREHL 2010 4F 0.1024 104K 207 14.7  10.5
WEIREHE 2011 4E 0. 1024
WEIEEHL 2013 4E 0. 1024
WEBEHL 2016 4F 0. 1024
TREREHE 2010 4E 0. 1024
XFREAREHE 2011 4F 0. 1024
SIEREHL 2013 4F 0. 1024
TREREHE 2016 4E 0. 1024

L £E

10EA 207 152 12.2
10EA 205 16.3 13.1
10K 205 17.1 14.1
10EA 194 129 10.1
10EA 194 13.6 10.4
10K 198 14.2  10.9
10K 198 148 11.6

2.2 #iE4LIE

Rl A AR A SR FE D s O T BRI B30T Y A
(D), R FH ST A AN B R BB & (H)
K IR (A0 SKEAEHE B, LI
BB AW ER, DBAERITERREY &=, D
FRME Dy i TR R

D) AR E IR i = TR0 .

V=GxFH FH=aH"/D*
K, VAER, G AWE R, FH S —Joib e, H A
SEXgR T, D NSRRI A a b e HEE, Hd a=
1.01191464 b =0. 91284379 ,¢=0. 1710456,

2) EARBMAY BT E AR,

y = AXVXBEF BEF=a+b/V
K,y AR, A R, BEF S X W A% $e 58 []
F,a.b HBE,a=0.3999,b=22. 5410,

3) B ARBRAE R A AR,

C=BxC,
Kb, C Attt , B HAEWE, C, WEWRE SR
(C,=0.4854),
2.3 FRAZE

R R A () O £ 4%, 318 2010 4F 2011 4F
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2011 4F 2013 4E 2016 4F 5 Wi 445 2010 4 5 Ti4E
B A KR X B AR R I E
XFAZA 5 TG R A

HERH

3.1 FHMFERKENSH

I Xt 2011 4E 2013 42016 4EB0dE #E 4743
BT, VEE PRI 5 AR AR S3F- 35 i 28 1 K o A
RIFTE R 2R (F£2),

x2 FHREFEKE
Tab.2 Average DBH growth

D/cm HEKE/cm HKE/ %

FE oww xm MW O WE MW XE
B R R R e
2010 4F 14.7 12.9

2011 4 15.2 13.6 0.5 0.7 3.4 5.4
2013 4F 16.3 14.2 1.6 1.3 10.9 10. 1

2016 4F 17.1 14.8 2.4 1.9 16.3 14.7

M2 AT LLE H TEE G5 —4F (2011 4F) Wa)
FEHLT- P B A2 488 2010 4FE3G A0 T 0.5 em, XJ fEAE 1
SEX AR 2010 AEEIN T 0.7 cm), W IRE M- 34
AR /N T BERE L 0.2 em; EE G5 —4F
(2013 4F) Wi BE oo 7 34 fg 4545 2010 4F3E M T 1.6
cm , X FRFEHISE- S4B 4845 2010 4R80T 1.3 em, W
DU 1 P-4 o A2 1 K o v T 0 HERE | 0. 3 e B
JE 55754 (2016 4F ) Wl AE oo 73 B 42458 2010 438
Y 2.4 em, XF BRFE 72 B 42 4 2010 4E3E i T
1.9 cm, WA b - 349 Mg 4% 185 K 6 5 T 0 BERE H
0.5 em, FHUCTT UL, $0 7 W 000 A b - 22 i 428 15 4K dat
MIEE G5 =TGR A 5 AR PE B R HRAE b

MR 2 ATLUE ), Yo o 5 —4F WD b F- 34
JA2 4% 2010 AEHE KT 3. 49% , K BERE 5P 249 i 45 45
2010 FFEHER T 5. 4% , W IR b 7 24 1 42 3 K R AIG
TX HEFE M 2% ; TE B I 55 =4 W DU Hi P 34 g 422
2010 KT 10. 9% , X B8R ML P 2 42 5
2010 AFHEK T 10. 1% , WA - 249 i 42 38 KR 15
FXFHEREHL 0. 8% ; TE & Jo 5 7S 4 W I A 1 F- 327 g
B 2010 4EHE K T 16. 3% , XoF FEAE b - 44 i 42 %5
2010 4FHERK T 14. 7% , Wi AE H SF-25 g A2 358 K R

TRIREREHL 1. 6%, m AT UL, P 7 e 00 A0 s - 24
AR R NI T 5 5 = AR W R TRIEE X
MR (P 1) .

5 300 3
X B R 3

2010

20114 2013 20164

El1 FHREIGKESE ()L
Fig. 1 Comparison of average DBH growth trend ( rate)
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Tab.3 Average tree height growth

H/m K E/m HKE/ %

FE oww xm MW O WE MW @
B M R RN M
2010 4F 10.5 10. 1

2011 4 12.2 10. 4 1.7 0.3 16.2 3.0
2013 4F 13.1 10.9 2.6 0.8 24.8 7.9

2016 4F 14.1 11.6 3.6 1.5 34.3 14.9

M 3 W LIE H, TLE J5 56— 45 W R - 35
WS 2010 4EBGN T 1.7 m, % BEEEHL - S0 25 48
2010 4EHE 0T 0.3 m, WAL b 4B = 38 K B
FXFREREHL 1.4 m; PEB 55 =47 W IR 57 24
EEE 2010 AE R I T 2.6 m, K BRAE H - 2R AR
2010 4FHEHIN T 0.8 m, W AE M P-4 = 34 K i e
FXIEREHD 1. 8 m; T8 J5 55 7S A1 W A b - 254
AR 2010 4E AN T 3.6 m, W HRAE HL O R AR
2010 4E3E 0T 1.5 m, WAL b 4 ) g 388 K g
FXFHEAEHL 2. 1 m, UL AT UL, P00 W0 1 o7 3
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Fig.2 Comparison of average tree height growth trend ( rate)
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66. 474 m’ . HULAT UL, 0 E WA Hh 2 B ARG
I AT AR E X A,

MR 4 AT LUE PR a5 — 47 W b B
AR 2010 4EHE K T 21, 8% , W HRAE L B2 R
2010 KT 11, 7% , W A M8 LT AL KR
TXF REFEHD 10. 1% ; TE T J5 55 —4F W DA A b &5
FREZ 2010 4EHG K T 46. 0% , % BERE Hb 2N b 25 A%
2010 4P T 30. 3%, W IR i 20 b &5 B R
T HRAE I, 15. 7% Y0 5 565 7S AF W DA 20 B 3
TR 2010 4EHE K T 69. 8 % , o BEAE b 23 i 5 R
2010 4EHEK T 48, 4% , WA M8 B AU KOR
FXFREREHD 21. 4%, b 00T UL, $6 F WA b 2 B

PRI & TR E N R (K 3) .

M3 T LIE ), 2011—2016 4F 3 BUH K 2 —
BEANTFZAE FTRIRAS, WE AR 23 125 R R B
R TR L, Pt B & R A U #E A2 K
ERK,

3.4 ZHEYEBKENIT

It Xt 2011 4E 2013 42016 4FB0dE #4743
B LB SR E MG S WA Y K i
AR R B 2R (£5) .,

MERSAT LAE h YE R 5 55— 4T W T b 2 Lt
FAENRZER(FL), ’ .
®4 ERHKE
Tab.4 Volume growth
HHE/m’ AER/m’ #KE/m’ HRE/ %
£E
EplEES) Xof BR A 3 B A 3 Xt BR A 3t M Xt BR A B4 3 X BR A
2010 4F 19. 289 13.759 188. 369 134.365
2011 4E 23. 486 15. 364 229.355 150. 039 40. 986 15. 674 21.8 11.7
2013 4F 28.162 17.934 275. 020 175. 137 86. 651 40.772 46.0 30.3
2016 4F 32.750 20. 413 319. 824 199. 346 131.455 64.981 69.8 48.4
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Fig.3 Comparison of volume growth trend ( rate)
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FRMAE YK T R AR 10,2 ;IR R
A W DU M2 L AR PR A ) 8 2010 ARBE R T
34. 6 t, 0 FRAE LS B AR AR AR 1) 5 5 2010 4R35 T
16. 3 t, WA b 28 VOURR AR A 4 et 3G K s T X IR
FEH 18. 3 65 V0 E J5 55 75 AT W DA His 2 B AR AR A )
AT 2010 4G K T 52,5 v, % BEREH 2N B AR AR A 1)
T 2010 4EHGK T 26. 0 v, W REHb 2 B AR AR A= 1)
TR KR T IR AR 26.5 t, HICET I, EF
AR 1 2 EOUARAR AR 4 i 3 W I v TR 0 iR
FEHL
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Tab.5 Biomass growth

NEER/m® EME/t BRE/t
£E
A Xt PR 3t B Xt FR A 3t Raplltes: it B4 Xt FR 3t
2010 4 188.369 134.365 97.9 76.3
20114 229.355 150. 039 114.3 82.5 16. 4 8.1
20134 275.020 175.137 132.5 92.6 34.6 21.4
2016 4 319.824 199. 346 150. 4 102.3 52.5 34.1

FE 5 ATLUF P o 58— 4 W A Hh 2 B
AMAE D 2010 AE3EHK T 16. 8% , X BEAE b2\ L
FRMAED L 2010 4F3E KT 8. 1%, WA b 23 1t
FRMAEY K R T A 8. 7% B 5 48
A DA b L AR AR ) A 2010 AERE KT
35. 3% , % FEFEHL /S AR 1) 5458 2010 4EIG K T
21. 4% , Wi IR 12 B AR AR A= ) o 34 K 3R i 1 TR
FEHL 13. 9% s L H Jo 55 75 47 WA b 28 WUR AR A= )
2010 8K T 53. 8% , X AR L /N AR AR A= )
T 2010 4EH K T 34 1% , WaiAE M 2 B AR bR A= )
KR T AL 19. 7% . Bt Al W, F W
DU 1 2 EOL AR AR AR A a9 R B I 3 TR A B 0 iR
FEHL (K 4) .

MK 4 T LA H,2011—2016 4, W 0 R M 2
MAEY R — A TR B THIRE, B 5 xR
FEHARARAE Y 22 BE B AR K, BRI BB B X AZ
ARERMAE Py K R K, A R A2 R B AE
YK,

3.5 ZRREELKESH
WX 2011 42013 42016 5 T 0

5 00 3

X B R 3

WK /%

20104F 20114F 20134 20164F
4 HHREYEHEKEE (X)L

Fig.4 Comparison of biomass growth trend ( rate)
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T 6 T LA T o 55— 48 Wa A 2 1
FRMAR AR 52 2010 AEHEHC T 8.0 v, X HEAE b 23 1l
RO 5 2010 A3 T 3.0 v, W ARE Hb /A B
FRMRBRAE K T BREL 5. 0 IR RS =
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t, X FEE b BRI A 5 2010 4FE38 K T 7.9 t,
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Tab. 6 Carbon storage growth

EWE/t RiE=/t HRKE/t

HEIKE/ %

B XM X MW xR MW xR
R R REMb AEMD REMD AR R A
20104 97.9 76.3 47.5 37.0

2011 4F 114.3 82.5 55.5 40.0 8.0 3.0 16.8 8.1
20134F  132.5 92.6 64.3 44.9 16.8 7.9 35.4 21.4
2016 ¢ 150.4 102.3 73.0 49.7 25.5 12.7 53.7 34.3

AV A b 2 V3R MRRBR i et 185 4 i w8 10 AR b 8. 9
U VT 5 50 7S A1 W 00 2 Lot R MR B i it 32 2010
AERER T 25,5 v, 0 RERE M 28 IR AR fiff B 4% 2010
AERER T 12,7 v, W RE S 28 b AR MR i i 49 K
X HRRE L 12. 8 t, UL RT UL, FEE W DU AR 2
E BRI i 0 385 < o B A8 3 AR P 0 A

MFE 6 T LUF S0 H Ja 55— 47 W AR Hh 2 B
AR 2 2010 4EHG K T 16. 8% % e AT b 23 b
FRMBRAE AL 2010 AF3E T 8. 1%, Wi DA by 2 Lt
RO A 1 38 K ) T AR b 8. 7% LB 5 AR
AT W0 A R BT AR MR B i i A 2010 AR T
35. 4% , % BEFEHILZS IR ARG Aiff B 48 2010 4EIG K T
21. 4% , W TN b2 V3R MACRI fith 2t 185 4 23R 08 1% R
FEHIL 14. 0% s 65 J5 55 7547 WA b 2 Lol AR ARk £
T 2010 4EHK T 53, 7% , % BREEHE N 2R bR A
T 2010 4R T 34, 3% , WaRE Hb /A i 25 MRS A
K RS T X BEEHL 19. 4% . 7 Wl ke M2y
E AR AR it 3 8 Bt 5 T R P B X R
5)a
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Fig. 5 Comparison of carbon storage growth trend ( rate)
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Application of Modern Genetic Breeding Technology in Agroforestry System

WANG Ruolun, LI Long, SANG Yugiang
(College of Forestry, Henan Agricultural University, Zhengzhou 450000, China)

Abstract: The modern breeding techniques such as molecular marker, radiation breeding and genetic
engineering play an important role in agroforestry system. This paper analyzed the problems existing in
the interspecific relationship of agroforesiry system, such as the long breeding cycle of forest varieties,
the influence of canopy width on the photosynthetic effect of understory crops, the decrease of understory
biomass caused by competing for resources. According to studying the application of genetic breeding
technology in agroforesiry system from the role of genetic breeding on trees, the limitation of biological
technology on tree height and canopy growth, and the breeding of high—quality and high—yield understory
crops, this paper considered that the development of modern biotechnology played an important role in
reasonable interspecific structure, harmonious interspecific relationship and high yield of agroforestry
system.

Key words; agroforestry system; genetic breeding; understory crops; molecular marker; radiation

breeding; genetic engineering;
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New Progress and Publication Statistics of Olea europaea
Cutting Research in China

YANG Zhaohui, WANG Youbing, LIU Qibin
(Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract; This paper summarized the research on Olea europaea cutting seedling technology in China in
recent 10 years, and statistically analyzed the situation of Olea europaea cutting research literature pub-
lished since 1970s with the published year, research area, published institution, published journal and
core author as indicators. The researchers had made significant breakthroughs in cutting substrate selec-
tion, cutting treatment and cutting bed design in recent 10 years. The rooting rate of Olea europaea cut-
ting in Sichuan, Gansu, Yunnan and other regions could reach more than 90%. The statistical results
showed that from 1973 to 2020, the quantity of published papers fluctuated, and the research in this
field was hot in the 1970s and the recent 10 years. Sichuan, Gansu and Yunnan were the hot areas of re-
search, of which 12 papers had been published in Haikou Forest Farm of Kunming City; the journals
with more than 5 articles included Non—wood Forest Research, Forest Inventory and Planning, Hunan

Forestry Science & Technology, Journal of Sichuan Foresiry Science and Technology and Forest Science

Y5 B #9:2020-07-28.
FE—1EE I (1968-) , B, mr KRB BB TR0 . MOl P8 A ] TAE . Email :3427016423@ qq. com
BEEE R (1967-) B, TR . WFHOLJE#A IR TAE . Email:375439385@ qq. com



£28

BEIES . R E MBI IT IR R R R EE XHIT - 149 -

and Technology ,and three authors had published more than three articles.

Key words: Olea europaea; cutting seedling; research progress; quantity of publication ; substrate selec-

tion ; cutting treatment ;rooting rate
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Effect of Intra—stand Competition on Tree DBH Growth

LU Jiang
(Guangxi Weidu State—owned Forest Farm, Laibin, Guangxi 546100, China)

Abstract; Based on the research objects of Magnoliaceae glanca broad—leaved forest and Cunninghamia
lanceolata coniferous forest in Laibin of Guangxi, the effects of forest competition on DBH growth of sin-
gle tree were studied with crown competition index and Hegyi simple competition index as the dependent
variables, and DBH growth within 3 years as the independent variable. The results showed that the DBH
growth was negatively correlated with the competition index, indicating that the greater the competition of
trees, the smaller the DBH growth; the DBH growth of the broad—leaved species was more susceptible to
crown competition than that of the coniferous species; compared with Hegyi simple competition index,
crown competition index could better explain the relationship between tree DBH growth and tree competi-
tion degree.

Key words: pure plantation; adjacent wood; crown competition index; Hegyi simple competition in-

dex; DBH growth
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Problems and Protection and Development Strategy of
Vegetation in Fujian Islands

LIU Jianxing, HE Yaqin, XIE Yangiu, WEI Kai, SHI Xiaojie, DENG Chuanyuan
(College of Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: This paper summarized the vegetation status of 4 inhabited islands and 13 uninhabited islands
in Fujian Province, and analyzed the vegetation changes and problems from the aspects of geographical
environment and human activities, including the serious desertification of land, the decline of shelter for-
est efficiency, the threat to the growth of garden plants, the destruction of plant habitat by natural disas-
ters, the expansion of island cities and the invasion of alien plants. Therefore, this paper put forward
some strategies for the protection and development of island vegetation resources in Fujian, such as im-
proving the awareness of ecological protection, promoting the restoration of vegetation, developing eco—
tourism, and improving the shelter forest system.

Key words: island vegetation; geographical environment; shelter forest efficiency; urban expansion;

plant invasion; vegetation restoration
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Tab.1 Vegetation types of some islands in Fujian
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Fig. 2 Quantity of invasive plants in 4 inhabited islands

HEEE 26 D0 R ARFEYI R B Kbl
25 Pl i 22, R (BEUH Y B4 1 R Og B R Rl

5 26 B AR, MR 20 5 To ks R
B TRIARTC G, [T  AARAR ) o A P ogs LU (8 e e
[k A Ry A A — M it b3S iE AR AL, HAUE
i529.51%( 3)

ANAZAE YR B A G TR, F AR BT
TEHE R A RAE Y 1 Az 23 S B B A ) Py Fh 7 5t
WL EE | K 45 {H Heinke %523 fl 52560 & 1, K4
PRI AIR 2 R W5 ) Fh Z R T R, B %4
W TR, BT, B bl TR e
TERAE SR TG B, 51 Fh ) DA B0 LR S
T UG R AN FEAR S B AR B KOR B A
e b X £ A S 7 B b s ™ EE R BRI
ST A, A A Y 3E 23 160082 100 4l 1) 2
s AT s S S F AR e BT AR Y
PR S AT M G R B, AR YR 5 R A=W
FIAFFEZRAC , HAFTE 23S S AR I B 55 AR, 4258
Ja AR B3E g ),

3 EEERERTERIPRE

3.1 RERAXEBLETRIPEIR

N 3% Bl T S AR R LR, RARPR P B IR
(P2 T XA 2 P 358 R R LR, e AR TR
PR, A A AR B e RS AR H
Il B2 a5 T5 3, 207 R 2 AR I Bt T RAVE A%
AL A e | 5 5 S DRI B AL S TR DR TR, DAl
A JE B R TR B A N ST B0 AR BT R Y
{278
3.2 MiEHBLERIEETE

g A BB S ] i B A S B R SR
R KA T AT, AR SR, X T E R
(R 8 AR AR AR G, MU F AR RE T LA TS
T, A DA A Y I 7 1) R, Goxd DG J B T 5 8
RIS I A REAR BRR AR, 5 HHE 7
AR I AT . BB B AR S e 5 S0
DX, AN B IS % BB ol DITEAT A O
T DA A TR, B v Vi 5 Jo ROA G o . (RIS, AR
PR o T B A T I 2 X S AR O R
ol AR B U S AR A A B AR ) 2 AR Y [
I, 3 e AL, AP ) S5 R AL AR
3.3 TEBRERERIPEAREERS

SEYR RIS B S B R A, A S 2R X
HOR, T B DRI AR SCIE A B A7 AN AL TSR
VR 2 I S AR T T B T A AR R



- 162 - 2 |

F46 %

L5 o )

HiS oo 13

S R | 8

FERE a2
W% ee—— 4
HHE mm 1
HIEE w1
KIEY e |

%115 e 12

rER B

KER e e 16

LB s 11
5 s 3
RLE e |

KERHE e 19

B oo b

15 T 12

B R e 17

b2y N | =l s e B P
EElS s
¥ ) Ml senvesasasmassasasm e I 1 |
A4l sy )

Kals T e 17

B’ s 10
ey e 11

KiElS e e 05

15 20 25 30

AN BT/ F

3 26 M EERIEZNEEHFE T
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Frame Structure of Wooden Dwelling in Tibetan Areas of Yunnan Province

YANG Yang'*, QIANG Mingli'
(1. Southwest Forestry University, Kunming 650224, China; 2. Yunnan Forestry Technological College,
Kunming 650224, China)

Abstract: The wooden dwelling which uses wood as the main building material, mortise and tenon as the
main connection mode, is a traditional form of residences in Tibetan areas of Yunnan. This paper ex-
pounded the classification, composition form and construction materials of traditional wooden Tibetan
dwellings, analyzed the structure of wooden dwellings in Tibetan areas of Yunnan from the aspects of
shape scale and wooden frame, and illustrated the characteristics of construction mode, building materi-
als and performance. In view of the problems such as the replacement of traditional residential construc-
tion technology and the lack of architectural style, some suggestions were put forward, including explo-
ring the substitution of building materials and optimizing construction technology.

Key words: wooden building; Tibetan dwellings; frame structure; construction technology; Tibetan

areas of Yunnan
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Investigation on the Wildlife Shelter and Rescue in Yunnan Province

LIU Bo', ZHANG Yanhui', WANG Yimin', SHA Jianbin®
(1. Yunnan Forestry Center, Kunming 650224, China;
2. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract . The relevant information of 27 wildlife shelter and rescue institutions in Yunnan Province were
collected from 2014 to 2017 by questionnaire investigation. The focus was on the business scope, type,
operation funds, rescue facilities and rescue personnel, which reflected the nature and rescue ability of
institutions, as well as the wildlife shelter and rescue data reflecting the performance and rescue tendency
of institutions, such as the number of wildlife shelter, the number of wild animals released, the number
of rehabilitation breeding and the number of deployment and transfer. WPS table was used for statistical
analysis, and TTEST was used for correlation test to explore the internal relationship between the attrib-

utes of institutions and the data of wildlife sheltered and rescued in the institutions. The results showed
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that the ability and the financial investment of wildlife shelter and rescue in Yunnan was insufficient, with

the possibility of unscientific release and the prominent contradiction between the large demand for wild-

life shelter and rescue and the limited resources. The willingness of rescuing in some institutions was

weak ,and the main business and the rescue ability of the institutions were the main driving forces. There-

fore, this paper suggested to increase the investment,set up staffing of institutions, standardize the behav-

ior of rescue, improve the technical ability, and deal with the wild animals efficiently through multiple

channels.

Key words ; wildlife ; shelter and rescue ;release to the wild ;rehabilitation breeding; deployment and trans-

fer;rescue ability ; Yunnan Province
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Fig. 1 Process of wildlife shelter and rescue
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Construction and Configuration of Bamboo Culture and Landscape

LONG Guanghong, QIN Hua
(College of Horticulture and Landscape Architecture, Southwest University, Chongqing 400715, China)

Abstract ; Bamboo culture is an indispensable part of Chinese traditional culture, which permeates all as-
pects of material and spiritual life, and then develops and sublimates, and bamboo culture landscaping
also emerged and prevailed. Bamboo landscape is an important component of plant landscaping, which
plays a crucial role in the development of landscaping in China. This paper analyzed the connotation of
bamboo culture, the content of traditional bamboo culture, the construction and configuration of bamboo
landscape, and the development trend of bamboo culture in garden landscape. The results showed that
the carrier of bamboo culture expression in landscaping changed rapidly with the progress of the times and
the variation of people’s living needs.

Key words: bamboo culture; bamboo landscape ; bamboo landscaping; construction techniques; config-

uration form; garden landscape
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Applicability of the “One Minute Tour” Garden Design Rule

FAN Xueqin, YANG Fangrong
(College of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The garden design rule of “One Minute Tour” taking visual experience and landscape arrange-
ment into consideration proposed 25 ~30m as the optimal distance for landscape transformation, which
repeatedly stood out and continuously strengthen the structure of the tour road to form a soft and diverse
“landscape curve”. This paper analyzed the landscape layout of the Canglang Pavilion in Suzhou and
Prince Gong's Residence Garden in Beijing, and compared the space sequence of “starting”, “continu-
ing”, “evolving” and “uniting”. The results showed that the “One Minute Tour” rule was also applica-
ble to the southern private gardens and the northern royal gardens, which provided a design reference for
the tour line organization and landscape arrangement.

Key words: “One Minute Tour” rule; Canglang Pavilion; Prince Gong's Residence Garden; tour line

organization; landscape arrangement; spatial sequence
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Construction of “Colorful ,

Precious and Beneficial”

Greening on

Xianlin Campus of Nanjing University of Finance and Economics

CHEN Sisi

(Nanjing University of Finance & Economics,

Nanjing 210023, China)

Abstract; Based on the field investigation on Xianlin Campus of Nanjing University of Finance and Eco-

nomics,
from the aspects of planning objectives,
dation and important node transformation

scape and share construction achievements.
Key words: campus greening; colorful ;

Finance and Economics
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Tab.1 Colorful,precious and beneficial tree species on campus

B

B

WA RIS (Ginkgo biloba) KW ( Zelkova serrata) M4 ( Ulmus parvi-
Solia)) .74 ( Cinnamomum camphora) . 5238 By #h A ( Liriodendron

X sinoamericanum ) ﬁ'lﬂ‘XJ( Diospyros kaki) | [514 ( Juniperus chinen-

sis) SN (Acer buergerianum ) A ( Triadica sebifera) |57

(Ilex chinensis) EWRANGR A ( Taxus wallichiana var. mairei) M

#A ( Platycladus orientalis)

HRA PR AT A4 5C SHRAAR R AT (Acer palmatum) (=8
B 546 KR ( Celtis sinensis) . & % ( Yulania denudata) 4 22 TEAj
(alix alba * Tristis* ) , 7K AZ ( Metasequoia glyptostroboides ) | ]~ & 2%
(Magnolia grandiflora) . —.F% & >4 ( Yulania X soulangeana) . XK
(Albizia julibrissin) \FE FHA ( Bischofia polycarpa) ¥ 1 ( Melia azeda-
rach) \¥5 L1 Z8 B ( Koelreuteria bipinnata * Integrifoliol > ) . ¥ £ %
(Yulania liliiflora) SN0 ( Koelreuteria paniculata) bR ( Pla-
tanus orientalis) 45577 ( Phyllostachys nigra)
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Tab.2 Number of colorful,precious and beneficial tree species on campus
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Fig.1 Campus landscape structure
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Tab.3 Recommendation of precious and colorful tree species on campus

B&

P

BEW®FF

ARAT BRI HEART 22 4R ( Phoebe sheareri) | 7¥ 5
(Toona sinensis) \J5C 1Lk ( Carya illinoinen-
sis) | kA ( Catalpa bungei ) | B ( Tilia
miqueliana) AR ( Quercus acutissima) K& J2 Bk

( Quercus variabilis)

AL AR | K ( Cyclobalanopsis glauca) 4
T LLH8 ( Machilus thunbergii) , Wi T ( Phoebe
chekiangensis ) 1#R ( Phoebe hunanensis) ¥ #
(Catalpa ovata ) | % #if ( Castanopsis sclerophyl-
la) ¥ ( Dalbergia hupeana) JIHk ( Kalopanax
septemlobus ) AN . A ¥k ( Quercus fabri) | 41
¥ ( Toona ciliata ) | 36 J% & K ( Cornus wilsoni-
ana) ZLEB ( Ormosia hosiei) &4 # ( Catalpa
speciosa) | A< (Ulmus castaneifolia) | 2D AN
T2 MEW ( Torreya grandis) . ¥ A ( Cupressus
funebris)

(1) FRZER M2 BB R T ( Liquidambar formosana) £ ( Acer palmatum
¢ Atropurpureum’ ) M B A ( Pistacia chinensis) . Jo B F ( Sapindus saponaria)
T ( Pteroceltis tatarinowii ) \ﬂ\m( Celtis sinensis) R R R AR (Acer pic-
tum) YT = FA A2 ( Taxodium distichum var. imbricatum) 7% P42 ( Taxodium
distichum )
(2) WAL (3R A% 2K 22 (Yulania denudata) &M (Aesculus chinensis) SR F154
( Pyrus betulifolia) IR T % ( Michelia maudiae) (475 . 45 22 T M HRAE ( Cerasus ye-
doensis)
(3B F 2 T4 E 22 (Yulania zenii) | 4 B ( Pseudolarix amabilis) | 4x 25 g
( Hamamelis mollis) ARZEMF ( Parrotia subaequalis) FFEEW ( Sinojackia xylocarpa) 75
4 ( Emmenopterys henryi) 5 A

(1) BKER 25 2258 DR LR WTF ( Liquidambar styraciflua) (2283 A ( Euonymus
maackii) S IS ( Euscaphis japonica) (M ( Toxicodendron vernicifluum) . IG5
W (Acer truncatum)

(2) WAL (R B%) 25 & 3K KB (Sassafras tzumu) 75 % ( Michelia figo) 22T & (Sy-
ringa oblata) 15 53] ( Cercis gigantea) JEFEW ( Ehretia acuminata) 215K ( Meliosma
oldhamii) 248 HAER ( Meliosma myriantha) 758 K& KM ( Tilia henryana var. subg-
labra) W ( Paliurus hemsleyanus) AR ( Hovenia acerba) Afaj ( Schima superba)
(3) B FATIE AEBAT (Phyllostachys edulis  Tao kiang® ) 48 E AT ( Phyllostach-
ys aureosulcata * Spectabilis’ ) JGIEAT ( Semiarundinaria densiflora) %84T ( Phyllostachys
nigra) BEVT ( Phyllostachys reticulata ¢ Lacrima—deae’ ) 3E AT ( Pleioblastus fortunei

‘ Variegatus’ )

2 EEFEIKE
Fig.2 Status map of Magnolia garden

3 EEZEEEME

Fig. 3 Intention map of Magnolia garden
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Fig. 6 Status map of cherry blossom garden
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Fig.4 Status map of plum blossom garden
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Fig. 7 Intention map of cherry blossom garden
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Fig.9 Intention map of lake and mountain landscape
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Construction of Historical and Cultural Landscape Corridors Based on MCR

——A Case Study of Fuzhou City

DAI Shanlin, LIU Shuchang, WU Xiaogang
(College of Art and Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: This paper selected Fuzhou city as research area and historic cultural landscape as source,
and used the Minimum Cumulative Resistance and gravity model to construct the historical and cultural
landscape corridors. Based on the landscape pattern theory, the influence of corridor width of 5, 10,
20, 30, 40, 50, 60, 100, 120, 160 and 200m on the area was analyzed, and the appropriate width
of corridor near waterfront, road, park green space and mountain was determined. The results showed
that the sources contact strength around West Lake—Three Lanes and Seven Alleys—Shangxiahang historic

cultural areas was relatively large, which was the key area of the current urban planning; the corridors

75 B #5:2020-08-31.
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extracted by the Minimum Cumulative Resistance were basically consistent with the current planning cor-

ridors ,and some uncovered areas were mainly concentrated in the middle of Cangshan District. The corri-

dor width near waterfront, road , park green space and mountain areas were suitable between 30~60 m,5 ~

20 m,30~50 m and 30~60 m respectively.

Key words : historical and cultural landscape corridors ; Minimum Cumulative Resistance ; corridor width

land use type ;landscape resistance value
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Tab.1 List of historical and cultural nodes in the study area
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Fig. 1 Classification of land use types in Fuzhou
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the study area
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Tab.2 Landscape resistance value of different land use

types in Fuzhou
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Fig.3 Distribution of landscape resistance value
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Tab.3 Gravitational matrix
BREE 1 2 3 4 5 6 7 8 9 10 11
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2 135814.34 62626.75 3597.52 2771.70  6161.57 1420.82  8667.46 49038.36 3515.88
3 240992.38 2654.53  2098.11 5353.57 1144.34 18489.48 59263.74 1284.90
4 3856.95 3120.56  7172.50  1715.60 52377.03 33643.50  974.18
5 7350.00  664.89  544.78  753.75  1150.61  78.37
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Fig.4 Result of corridor selection
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Fig.5 Result of historical and cultural corridors network
based on MCR extraction
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Fig. 6 Superposition result of historical and cultural

landscape corridors and current planning corridors
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Fig.7 Historical and cultural landscape corridors
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Tab.4 Land use function type area ratio of waterfront corridor %
" JERIE 3E B /m
T ihF FAThEE2EE
5 10 20 30 40 50 60 100 120 160 200
A AR S A b (BB ) 9.33 9.32 8.55 7.95 7.50 7.10 6.75 5.34 5.27 5.90 5.84
AR AR I (R bib ) 56.27  55.93  59.11  54.55 57.37 53.15 54.27 47.98 45.58 40.38  35.84
AR AR 7 M (R
. 17.78  18.64  18.40  21.59 20.75 24.38 24.87 32.46 35.10 37.98  39.54
R FH HL )
ARSI HL (KA 16.62 16.10  13.94  15.91 14.39  15.37 15.37 14.22  14.06 15.74 18.78
x5 EEEET A A RAEAR AL
Tab.5 Land use function type area ratio of road corridor %
ERiEZEE/m
T ithFI FAThEE2EE
5 10 20 30 40 50 60 100 120 160 200
A A 25 b (kb ) 2.33 2.75 2.57 2.26 2.36 2.19 1.99 1.96 1.72 1.46 1.33
AR AR I (R Mith ) 42.79 42,20 47.06  42.39 38.73  38.27 33.96 26.29 24.41  20.58 18.51
AT A P (A 3
: . 45.58  45.87  43.01  48.77 51.55 52,71  57.99  65.40 67.60 71.29  73.55
KA B )
A2 i (KA 9.30 9.17 7.35 6.58 7.36 6.83 6.06 6.35 6.28 6. 66 6.61
Fx6 ANEGHERE TR AR EA L
Tab.6 Land use function type area ratio of park green space corridor %
o [RiE 3 E/m
T ithFI A ThEE2E R
5 10 20 30 40 50 60 100 120 160 200
A A 25 I b (kb ) 6.28 6.28 5.52 6.28 5.57 6.28 6.39 6.38 6.35 5.87 5.71
A AR I (R Mih ) 67.15 67.15 68.51  65.31 65.52  63.26 62.26 57.29 55.24  50.56  46.68
AR AR M (P
. 25.52  25.52  25.09 27.43 28.12 29.52 29.88 34.73 36.59 41.72  45.99
KA HL S %)
A2 i (KA 1.05 1.05 0. 89 0.97 0. 80 0.95 1.47 1.60 1.81 1.84 1.63
F7 LEEHE A AR BEMR L
Tab.7 Land use function type area ratio of mountain corridor %
. R 2 /m
T F A ThaE SR
5 10 20 30 40 50 60 100 120 160 200
A pE A 2SI b (kb ) 1.63 2.95 2.72 2.94 2.41 2.34 2.41 2.25 2.28 2.36 2.26

A AR I (R M) 80.22  78.23 79.73 78.13  78.60 77.65 75.68 71.39  70.12  66.97 64.64
AR AR P R (R M

KR ) 14.63 15.65 14.22 15.63 15.53 16.53 18.21 22.11 23.34 26. 15 28.48
A H (KA 3.52 3.17 3.33 3.31 3.46 3.48 3.69 4.24 4.26 4.52 4.62
ZA —J W

H R AR I s SO S LR I E%%%éﬁu
RSO AR AVE S RIS A T BRI & A DL AW 5, MCR R 1) g o2
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