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Health assessment of Camellia oleifera lam based
on fuzzy comprehensive judgement

LIU Jun-ang, LIU Hong-juan, PAN Hua-ping
(Forestry College, Central South Forestry University of Science and Technology, Changsha 410004, China)

Abstract: At present, the health condition of Camellia oleifera lam can not be evaluated accurately and quantitatively,
therefore the author attempts to apply the fuzzy comprehensive judgement to the health assessment of the Camellia
oleifera lam. A set of health assessment indicator system of Camellia oleifera lam was established, which is made up of
target-layer, criterion-layer, index-layer and element-layer by looking up some literature and expert advice, appling the
Delphi-AHP method to determine the index weight, introducing the fuzzy comprehensive judgement to assess the health
condition of Camellia oleifera lam in Tugiao Forest, Liuyang city, Hunan province. The results show that its fuzzy
comprehensive assessing value is 3.324 8 in the Camellia oleifera lam of Tugiao Forest, the largest membership degree
is 0.515 1.These indicate that Camellia oleifera lam in Tugiao Forest is under sub-health condition. So it is essential to
take some healthy measures immediately to ensure the healthy condition of Camellia oleifera lam and prevent the trend
from the sub-health condition to unhealthy one.
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Table 1 The health assessment index weights of Camellia oleifera lam

B#E HENE NE BinE NE BEERE NE
SRFEMERITMN BRAMEIER 02344 SRR 01373 HF¥HRE 0.402 8
FrkE 0.288 6
EEELTE 0.308 6
TIEENR 05570 THERE 0.060 5
TEEKE 0.056 6
TREE 0.048 4
T EpH{E 0.086 3
ITHENGER 0.286 6
1ELFEE 0.1153
TELBEE 0.1232
TELHEE 0.1153
ENHERE 0.107 8
B DR 03057 JRBERERERE 0.8320
HibRERERE 0.168 0
LEFIThEEIEHR 01286 MOHELALN 08022 Mk 0.3114
Mo BE 0.355 8
RS 0.3328
EAThEERERRE 01978  RKFELNE 0.768 5
SMEZME 0.2315
HERTFIER 0.6370  Z&5FIEHR 08022 BNER~HEE 0.2303
BUERFHE 0.448 4
BAFHE 0.3213
HAFEER 01978  EMERE 0.8320
HEEUNEE 0.168 0
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Table 2 Camellia oleifera lam and ecological health standards grading
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Table 3 The health assessment standard of Camellia oleifera lam in Tugiao Forest and the original data of experimental field

£5

= {4+ =
EXRER I - - - v SEBR{E
FRHKRB/IC 21 18 15 12 9 18.2
FEFEKE/mm 2200 1800 1500 1000 500 14198
H B #/h 2000 1500 1 000 500 250 1758
TERE/(g-cm™®) 1.00 1.25 1.35 1.45 1.55 1.03
TEEKE/% 50 40 30 20 10 21.78
TEEE/cm 120 100 80 60 40 90
T3EpH{E 6.5 55 4.0 3.0 2.0 5.4
TEEWFR/(g-kg™) 40 30 20 10 6 9.09
£&/(gkg™) 3 2 1 0.5 0 0.65
£8%(gkg?) 25 15 1 05 0 0.43
24/(g-kg™) 40 30 20 10 1 11.2
EXMH(gkg Y 170 125 70 30 1 62.8
RRELERE 1 2 3 4 5 3
HithRERERE 1 2 3 4 5 2
MR/ 10 20 40 60 80 38
D BRE/(#k-hm?) 900 1050 1200 1350 1500 1200
LPSRU NI 5 4 3 2 1 3
RAKFRLENE 5 4 3 2 1 4
SMEZEMNE 5 4 3 2 1 2
AR~ R E/(kg-hm?) 900 6750 4500 2 250 750 4080
B A S E8/(kg-hm?) 1125 900 675 450 150 615
BAFHR 8 6 4 2 1 1.87
EMERE 5 4 3 2 1 3
HABUNREE 5 4 3 2 1 4
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Table 4 The health assessment element about layer indicaters degree
of membership in the Camellia oleifera lam of Tugiao Forest
in Hunan province

i REE
ERRIER . - - p v
FFHRIB/IC 0.070  0.930 0 0 0
K E/mm 0 0 0.840 0.16 0
H B #/h 0516  0.484 0 0 0
TEARS/(gem®) 0880 0.120 0 0 0
TEESKE/% 0 0.178 0822 0 0
TREEE/cm 0 0.5 050 0 0
T iEpH{E 0 0.93 007 O 0
TEEHFR/(gkg?) © 0 0 0.77 0.23
£&/(gkg™) 0 0 030 070 0
£8(gkgh) 0 0 0 0.86 0.14
£4/(g-kg?) 0 0 012 088 0
SE 4R/ (g-kg Y) 0 0 082 0.8 0
FHELERE 0 0 0 1 0
HthREXERE 0 0 1 0 0
MER/E 0 01 0.9 0 0
MO BE/(#K-hm?) 0 0 1 0 0
PHEFEZS 0 0 1 0 0
RAKRLNE 0 1 0 0 0
SWMEZENE 0 0 0 1 0
iﬁﬁfﬁ BRE 0 0 081  0.19 0
BAEA~HE 0 0 0.73 0.27 0
I(kg-hm %)
BAFHLE 0 0 0 0.87 0.13
EMERE 0 0 1 0 0
HEBUEE 0 1 0 0 0
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Table 5 The results of fuzzy comprehensive evaluation about index-
layer indicators

I il I v \Y%

SIRIEIR 0.1874 05240 02424 0.0462 0
TR 0.0532 01218 02136 05282 0.0832
BRAOER O 0 0.1680 0.8320 0
MOELLER 0 00311 0.9689 0 0
HEISTHEEIER O 0.7685 0 02315 0
EZ951%1 17 0 0 05139 0.4443 0.0418
HEBEEER 0 0.1680 0.8320 0 0

*x6 ENEBRHEMESITHER

Table 6 The results of fuzzy comprehensive evaluation about
criterion- layer indicators

I i} il I\ \Y%
BARIREIEPR 00554 01398 0.2036 0.5549 0.0463
LEHITHEERERR 0 0.1770 07772 0.0458 0
HARFER 0 0.0332 05768 0.3565 0.0335
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B =(0.0130,0.076 7,0.5151,0.3630,0.032 2 )
(1,2,3,4,5)=3.324 8.
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