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Abstract
China fir (Cunninghamia lanceolata) is one of the most important timber forest tree species in south
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China. At present, there is not the standard method for China fir forest quality evaluation. In order
to provide a feasible method for this species forest quality evaluation and improve high-quality de-
velopment of China fir, this paper studied the forest quality evaluation that was based on the 5 main
aspects (forest origin, forest structure, forest productivity, forest health and forest value) and 36
sub-classified indicators. The evaluation result was divided into 5 grades: excellent, good, medium,
pass, fail. Taking Guangxi as an example and according to this evaluation method, China fir forest qual-
ity was evaluated in Guangxi in 2015 and the evaluation result score was 80.5 points, which was good
class.
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1. 51§

12 AR (Cunninghamia lanceolata) &3 E 12 ) P4 e BB M MR P 2 — o 2] 2015 42, | PHAZ AR
BUEH] 150.38 /5 hm?, &RUE 12,922 Ji5J7 K. WA SLBUAZ A i o B T HRp 2 R e C oA Pa kLB DI
BRI R AR BRI ? 251k, RILATFRG. A B REES(WWEF)R
AR E SN “HRMAEADS . A MATF R T A Ise S M ESM” o RTHRRFET, 7%
[l A B SRR ARl A TR (R 2K T B AR R L AR 8 AR AT S B 20 i Tt S IR 0L
DRI ARG B2 Tl IR 55 Ty BE A5 S LA Rt it a1 55 7 T e AR AR B B AT VRO (1]-(3]: E
E P, 2000 FLAK, JEuEE[4]. REF[S]. BIBIR[6]LALABIE]7]-[ 121550 DX AR 5T & PP A0 J7 ikt
1T TIRR . PEIEZR[13]. BREAUE[ 14155870 B Hapts . FAREAR 7 B AT I PR 0T, (HRPE B AR A
B R R R, AL B2 R ik SR B R AL R MR A R B Fe el &, IFLL (T FE Ak
BIRIE A RCR(2015 4F)) FAREHE AT M BLEIEAT, BRI PR St — RS lTE,
AR FEE SIS %,

2. R REVEN TG E

AT FEAR 38 2 VR 43 M1 (Analytic Hierarchy Process) R BE, % BRIGHIEN . R4S Al RS2 R B
FEARJF N DL R AZ ARG N RS K (138 800 R VPN FRFR IR &R, 1B, AT, 236 0 B 4EJT Ui e
E VP TR BR BRI VP2 R HEREAT A2 AR M43 BT B VPAT

2.1. HEREFNAERRN

EHE R S o ANF] DA AR S L A AR A K . AR R R,
G AT E AR . EIRE AR FHVLIE . WL AR, FETAR. T g, RN, R
LR G AR A, RAAEFE AL RIS, FREEAREREK, Ll
PR

rRAE RN AR S FTRAZ AR 73 2R 73 N 3 s MR MR KSR o A SR B9 AR e
s R A RIRAR. TR BEEAR. MM, 208 BARIE B A . |7 R IE AR
I, SRR EE A RFRIRAN ;[P R E R B A A, e E R DR
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MO, T8 SO E EE R RSSO RO X, ASER T EE, EARELESHEER P ARG REE
WAL MR RIRANE, ThREERLAR, A8 HARAE Bt 2% AR

s E . SE R ARRMMBEE SIS T AR 2, EH BT, MEN. Fy A
& PR E R E BRI, R E S MM, SRt T8 A .

LRE R KR o XRAZA N SR 135 B AR SRR AL 2 R a8 o XA AR ot AR I 22 2 1 25 1
Mo HIst e, WG B RS e Mt 2 ek, = KAEs s Bkt

PN TEAR T S A S0 o PP FE AR N RIS T, S AR BT U R bR 3 D 1 U E RV AT ERAS

2.2, VM ERRTRE N EARER

RGNE: PPURIREENS WAL AR N TARA S R GRS A S A A o i 1 5
A PR R IR BEWS WAL AR 73 IO A B RFALE 5

e PEO R A BRI N R R AT
e RN FRIRIIEE D B A FRE IR, FEE BRI R e R
e PN IR bR NERVERIE, 23515,
2.3. TEieHRIER
ARG R EIEMFEME RO 0N AN E R TR Fabr AFEARTebr: 5 IR IR, MWoagsty, o
FERE, MROMERE, MRONME): 1T FKFEAR AR TERS 36 T, WEE 1.

o A om
H Y & W
B B B

Table 1. Indicator system for the quality evaluation of China fir forest

= 1. AMS RETFMIERERE

1 b R 11 b B HEEN
Indicator I No. Indicator II Weigh Calculated mode
! FARMTITBA 5 2 FAMRTTBYA B R Y
e 2 LAt T % 3 R FMHLET A K TR
(10%) 3 AT 45 L 3 HITTE AR AT
4 HAMTR 4 e 2 AT AR T
5 A TR 4 A SRR AL
6 AT BT 4 5 BT BB AL
7 BAE PR 4 3 BAEP IR AT,
8 AT 5 e 2 TR AT
Mt
@5 ) 9 e AR 7 L 2 PR TITR S AT
10 AT 5 L 2 TR A T
1 AL AT 5 e 3 UL BT
12 BARAC TR 4 L 2 PARE B AT
13 Tt B L 2 RS A TR
- 14 R 3 BB AT
(3049 15 LAk B T 2 S B B TR S AR Y
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ik
16 i b R R R 2 bR 25 AR TR AT
17 ST S B LT 25 3 T SRS LR A AR T A
18 PR B B 2 PR 2 B R M T A
19 R AAE S KR 4 G KRS AT
20 AR R T K 2 B PR KA 4 PR T
21 e b B T A A 3 e R AT
2 TSP A AU K 3 S BB A KA BB T
23 PR A TR K 2 PR A KA R T
24 ] e 2 PR 280/
25 AT 2 FEHL A BRI RO TT
26 H AR 2 HEAER TR AT
27 Bk 2 PR A TR AS AT AL
ﬁﬁ%% 28 R E 2 AR E TR AT
29 T EHRKE 2 HE R E HRY AT
30 i BERR SR TR 5 2 i BERR S TR AS AT AL
31 R bR TR H 5 F PRI AL AT
32 v B A TR 5 L 3 — O R AS AT
W 33 SRR 5 e 5 WA AR R/ AR SRR B
(25 97) 34 it 3 WAAM = e SR TAR R
35 PN & pes 110 4 K R B SR A 7 B
36 BT A S I 5 U A R 5 R A PR T

2.3.1. koL
MR RIS TR I EE SRR, — BRI, RAMR. N THAR. B B E T 9 R
7SS\ 5% NN =y 7 N

2.3.2. MkorgEi
MO GERITR AP R . WRhEE Ry . WRHEE ). RN R R GESS . Mg ANE, HEetR
&, ThEeFIME B AE.

2.3.3. ot

MRy P RERE S bR AE P2 Ty Sk, R B E A TR A BRI . AR BE SR H b 0 3 B TR A
BERE. BAEAEN S KR WO %E. R,
2.34. KO ER

MR BEIR LR BRI PO E B e bR, B . MR Rk E, SR REMLTARK
e
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2.3.5. KOHNE
MM EAREAESNE. EESMEMETFNE. KL N EEN bRl m e maR b, F
PTG, KMBES. MRS R. AN E P Fa bR AL A MM A S R S5 ThRE A .

2.4. Y GE

2.4.1. BTN EIRD B

Yo, BE TP FRARAUE . T AR AR 5 00, BN R IR AR S5 M= he. Ao
B M E. 3X 5 TR TR AR e SMEAF, AEAF . AR FEREX AR BB A AR, R
N 30%; MRAEER . RO E XA R BB, BN 25%; RO ERIE AR 2 e BEx) b oy
FREA L EE W, BEHN 10%.

HK, HE 0 BIENRFRRCE . SEER B IR RFR 36 T, “FHIBE RN 2.78%. &P/ 46 s R E ik 2 5
WK, MEAFARE. GE58EREREFEN, PP ERE 2~4 53 8E, MBS E] 5 538
Gi/NEN 1 43

=, X I FAENARFREE 4 ZATEaAREE: 0. B T 2. Flin, R AR mAR A K
BARIN, AR FEMARUAER L, IEBIF PR TCF R E AR A R, 38 B AR T 7= MRobr v
IR, AT —BAARPRAERIN 2, 2RI 5 70 4 98 398 2 57, MK
2.4.2. TEMNSD REENFR

StV TRIR M, ARIE AR AR EE, 90~100 3 AR F5. 80~89 7 HREF. 70~79 43
NFEE 60~69 73 A Kk 59 4 LA A Btk . W& 2.

Table 2. Grade standard of forest quality evaluation

2. HRRSRETEFRXSIRE

I 1% 2% 3% 4% S
Indicator Grade 1 Grade 11 Grade 111 Grade IV Grade V
A
. 100~90 89~80 79~70 69~60 59
comprehensiveness
JAETR
) Eﬁ 10~9 8.9~8.0 7.9~7.0 6.9~6.0 5.9
Forest origin
Nk
rorEity 30~28 27~25 24~22 21~19 18
Forest structure
\mm
Mﬁj’iﬁb‘ . 20~18 17~15 14~12 11~9 8
Forest productivity
\
I 10~9 8.9~8.0 7.9~7.0 6.9~6.0 5.9
Forest health
7N
A E 30~28 27~25 24~22 21~19 18
Forest value
ER 75 R 4F &g Bkt A FHs
grade excellent good medium pass fail

2.4.3. THESILIHS RER KBTI
R TVEAN TR ARG 73 R BATHIY o« 150 RBURH QR GOR, RBERIZ PP b —BER 3~5
Tt o
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3. =6l
3.0. TR BRI

FRE CZ8 JLIR 4 B ARARTE RIS AT 78 AR AR ZE U0 2 AR (2015)) [15], 2015 S FEA2 AT 150.38 73
hm?, S&RFRME 1050.10 5 hm? () 14.32%; [ PO AR B IREHE L% 3.,

Table 3. Basic data of China fir forest in Guangxi (2015)
R 3. ITEMARS EREIER(2015)

5 No. Fa#5 Indicator FA7 Unit #({# Data
1 A XA R 73 hm? 1050.10
2 X ITFARME]M Jim? 67752.45
3 FEARTHR 73 hm? 150.38
4 EAREM Jim? 12922.95
5 % /N RN TR 73 hm? 8.91
6 L2 N EE v R NTIRA 73 hm? 142.19
7 AR E R A m? 12436.53
8 AR AR IR Ji hm? 15.25
9 K2R Ly B THIAR 7 hm? 90.34
10 A2 e BRI AR 73 hm? 35.06
11 RZ AR AR IR 73 hm? 13.46
12 (2 ND %N 73 hm? 10.08
13 % SUR LY NI A 73 hm? 1.44
14 ARG E Jm? 4116.9
15 AR R EE A A m? 4139.25
16 AL 2B A m? 2535.96
17 AR R E TR 7 m? 1913.80
18 FARE B ER 73 m? 217.04
19 WAREL K& 77 m*/hm? 1692.68
20 ARG A K 73 m3/hm? 1019.69
21 AR ALK E 73 m3/hm? 473.44
22 AT MK E Ji m*/hm? 108.86
23 (N E Y NA RS Y Ji m*/hm? 85.52
24 AR 2K 73 m*/hm? 5.17
25 AR AL & 77 m*/hm? 1217.27
26 KRBT AR 5 L % 10.9
27 KR 2 % 90.0
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BES
28 T B AR LG & % 98.0
29 FEABR S THAA L % 20.1
30 [ NN RN A = % 10.1
31 2 NG N AN % 89.9
32 RZARF IR &5 % 22.7
33 4 ARTHTAR 5 L % 60.1
34 PR AR A o5 EE % 23.3
35 T AT 5 B % 8.9
36 Jad AR THIAR o L % 7.7
37 AR PRI (5 b % 13.6
38 TrRER AR L H % 80.0
39 FLI A B m3/hm? 85.9
40 P R ATIAE 3125 m¥/hm? 45.6
41 s R AL AR B R = m?/hm? 118.1
42 Pl VN AL AL YAk m¥/hm? 188.4
43 BB B AR B A m?/hm? 189.8
44 CENAIEAGSIENS m3/hm? 10.5
45 LA MR B TR A K m3/hm? 5.0
46 HHRE bR A T AR A K m’/hm? 10.0
47 T PR BT R AR K m¥/hm? 12.0
48 FREABRRA A K& m¥/hm? 8.0
49 e oliiuked cm 15.5
50 WRA>P- B #/hm? 1250
51 AW R A % 0.03
52 BRI R 2 % 0
53 BUE e % 0.1
54 HeHRREREE % 0
55 fg MK LG B % 96.0
56 AR A L E % 55.0
57 TR AR L % 20.0
58 KRR E % 5.0
59 gia bR % 70.0
60 HOR A P R L % 43.0
61 AR AESE Ji76/hm? 13.78
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32. R 554

3.2.1. MY REIFNER
MZE 4TI, T PR AR R =T 8 bR 15y 80.5 4, AR ITFEESR .

Table 4. Quality evaluation of China fir forest in Guangxi (2015)
F 4. ITAAKRD RETFN SHFRQ015)

e
VU g g B PO R Sl 5
B 1;:ator No. Indicator II Weight Evaluation standard Data Score
. >20: 2 4% 19~15: 1.54F; 14~10: 1 4%,
R oA ) .
1 RARMRIEAR 5 b 2 <10: 0.5 4 109 1.0
. >90: 3 4F; 89~80: 2.5%4%;: 79~70: 2 %
- 2 R A B = 3 <700 14 90.0 3.0
(10 73) >90: 3 4%; 89~80: 2.5 45 79~70: 2 4
3 TP AR LE 3 - T 100.0 3.0
<70: 1743
>25: 24 24~15: 1.54F; 14~5: 14%;
Z, 1
4 KA AR L E 2 5. 0.5 4 201 1.5
5 KARARAREES 4 >20: 4 4% 19~10: 3 4% 9~5: 24%: <5: 14+ 10.1 3.0
6 FZARRE SRR S L 5 >70: 54%; 69~50: 4 7p; 49~30: 34r; <30: 24> 899 5.0
. AN ~20- AN ~10- PANK
7 EARESRERG 3 230: 39 29~20: 2”\’\19 10: 199 227 2.0
<10: 0.5 %)
>20: 24%; 19~15: 1.54%; 14~10: 1435
1A il
8 AR PRI AR 5 B 2 <10: 0.5 4 60.1 2.0
>20: 243 19~15: 1.5%; 14~10: 1743,
A ul
- 9 AR (5 B 2 <10: 054 233 2.0
(25 77)
N >20: 243 19~15: 1.5%; 14~10: 1743,
2 Al ) )
10 MR 5 B 2 <105 0.5 4 89 0.5
- >00: 24 19~15: 1.54; 14~10: 1 43;
) B Al . )
11 B BARTHAR o b 3 <10: 0.5 4 77 05
. PANH ~10- AN N AN
12 EARBAIR & 2 220: 2955 19~10: 1595 9~5: 109} 136 1.5
<5: 0.5
- >80: 24F; 79~60: 1.574%; 59~40: 1 4%
b 1
13 TRRER AN b 2 <40, 0.5 4 80.0 2.0
. YANE - . AN ~R0) - .
14 o6y TR A 3 >120: 3 4% 119~100: 2.54%: 99~80; 2 4%: 850 2.0
<80: 1.5
. AN ~20- ANK ~10- AN
15 BRI ERR 2 230: 248+ 29~20: 15904 19~10: 147 456 2.0
**ﬁﬁﬁ% <10: 0.5]:}'
(30 77) >80; 245: 79~70: 1.54%; 69~60: 14
EA B o 12 7 = 280; T ~/0: 1. H ~00: T
16 FERMHRPMERERE 2 <60: 0.5 4 118.1 2.0
=5 P A o = > : H ~ H . /; ~50: /\;
17 ERHM R SRR 3 >120: 3 4%; 119~100: 2.5 9%; 99~80: 2% 1884 3.0

<80: 1.5%
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o AN = > s 247 ~ : 1.54); ~80, 1 47;
18 Ak EAEEERE 2 200 29 149-110 13775 10980 1% 189.8 2.0
<80: 0.5%)
19 HRAHERENEKE 4 >15: 445 14~10: 3 4% 9~6: 24%; <6: 1.54% 105 3.0
. AN ~. . AN . . .
20 4hEHCAMEREK R 2 >5: 24%; 4.9~4.0: 1.5%4F; 3.9~2.0: 175 50 20
<2: 0.5%)
>12. Sy ~80- AN, 7250 AN
1 ST KR 3 >12: 34 11~8.0: 24%; 7~5.0: 1.5 %; 100 2.0
<5: 1%
22 IEHMEBATARAEKE 3 >15: 33 14~10: 24; 9~6.0: 1.57%3; <6.14r 120 2.0
. . N . . ~ . N.
23 AT KR 2 >10: 245 9.9~7.0: 1.5&3,\6.9 4.0: 1.0 4 g0 15
<4: 0.5%)
>20: 24%; 19~15: 1.54%; 14~10: 143
LNSE AT i 4
24 02 ) K 2 210: 05 4 155 1.5
>1250: 2 4%; 1249~1100: 1.5 4%; 1099~900: 1
¥ = ’ ’ )
25 o P g% 2 e <000: 0.5 4 1250 2.0
. . To: 247 B 154y e 140 HE0.5 9
26 R # 2 1.5
LR ERAER KT 0 4 ®
s T 240 B 1.5 e 14y E 0.5
27 KR # 2 2.0
TR R R 0 4 ¥
R NN T: 255 B 1548 W 14 HE 0549
155 =
(104 28 SRR ERER 2 KT 0 4 % 1.5
. PASK . PANK . ZANK AN
20 HE EIAGE 5 J: 24y e 1.51}, o143 #0597 £ 20
HFEE 0 )
>95: 24%; 94~85: 1.54%; 84~75: 174}
i }
30 R L 2 <75: 0.5 4 9% 2.0
NN >60: 54%; 59~50: 4 4); 49~40; 3 43
=] ]
31 mSATHAR R 5 39-30: 2.5 4% <30: 2 4 55 4.0
. >30: 34F; 29~20: 2.5%%; 19~11: 2 %%
AN uj
32 FRPERR O THIAR B EE 3 <10. 14 20 25
MIrME 33 Kb 5 330: 54F; 29-20: 44%; 19~10: 3; <10: 24 50 2.0
(25 %)
. >70: 34%; 69~65: 2.54F; 64~60: 2 4;
s P23
34 LRE MR 3 <60: 15 4 70 3.0
35 HRGAMMEE 4 >50: 44%; 49~40: 34%; 39~30: 24%; <30: 14> 43 3.0
36 HALIARAESME 5 e 545 R: 44 34 F24; £14 . 5.0
it 100 80.5

FE TP FErR T, MROEIR. MR RER 73 335104 85.0%. 83.3%, A RUFEES:; MaHirE.
TR BRI RN T4%. T8%, BN AEES MBS K 90.0%, AFHHERMAE 5).
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Table 5. Quality evaluation and analysis of China fir forest

5. MAMD REFN S 0R

FFs 1 P fiabs S 355 139 %% PE R
No. Indicator I Weight Score Scoring rate Grade
1 Ry AL YR 10 8.5 85.0 R4
2 Iy 45 25 18.5 74.0 g
3 Ry 7= RE 30 25.0 83.3 R4
4 R 10 9.0 90.0 h75
5 Mo E 25 19.5 78.0 g
A1t 100 80.5 80.5 R I

3.2.2. Bk RECRITNIRIRS I

PROT AR 2 AR MR BT R K . 7R 1T PP abnth, A 4 DHEARS 2 R8T 50%, A
FE LR B SR TH IR SVTAN FE AR o 2o RIRRIIAR o EU S ARAHE 77 8 5 LE AR 23 3935 0 50%.
40%, XA BTEFZIIA; JEAARITAL & b o BORTEAR o5 EAS 22 R 050008 25.0%. 16.7%, X735
BRI, X 4 PPOHRFRED 12 70 WX 4 THERS 2 F LT3 90%, HAF7telik 10.8 73
(LL HATHE 6.8 70), Mo B SRStk 2] 87.3 7, HELMHEHRMAE 6).

Table 6. Analysis on key indications restricting forest quality of China fir

6. FARAKS REX RIS OTR

FF5 11 46 b E 955 1393 F% HLIFR
No. Indicator IT Weight Score Scoring rate Restricting grade
1 KRARMRTAR & L 2 1.0 50.0 PN
2 VT FAARTH AR 5 EE 2 0.5 25.0 [/ON
3 B PR AR 5 B 3 0.5 16.7 [/ON
4 AMP= gL E 5 2.0 40.0 N
it total 12 4 33.3 N
4. 45ig

1) AT SO Z IR B AR AR MR G544 AR 7 e AR R, MRl 5 AT,
KH 36 TPFOFEAR AL AR 73 R VAN SR R R 2R, AN TIX I T 22 1 PP 59K LERCR 2 4T
fafvt. .

2) RV TR AR o0 S PP IR B MR 00 i B AR T B SCHEPE A 4R b, RO ITT MR O3 i oA v 42
TH75 IR RRFEARE -

3) AT PO AR BUE VPO AT 1 SE, PRNEE R A IR . PR &5 Rl Jybkolk 28 i 8
IR RS % .

ELWAB
TR R 2019 4 TR FLUR E(2019-01)
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