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Abstract; Forest combustibility is the foundation for fire danger rating system, as well as the theoretical basis for fuel
reduction treatments. The combustibility of 18 forest types in Beijing Badaling Forest Farm were studied in this research
based on the surface dead fuel. The fuel load, fuel moisture, and integrated attributes were analyzed. Combined with the
latest scientific research achievement in this area, the actual situation of forest farm, as well as the sample plots survey, the
combustibility of different forest types were discussed and classified. The result shows that the combustibility evaluation
which based on integrated attributes is more reasonable, and the forest fire danger map is finished based on the integrated
attributes. Also, the surface dead fuel load and fuel moisture analysis can be used as the theoretical basis for the fuel

management.
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(1) AT BRGS0 B 2 KR 2K PR K % A T R AR 0 o 8 A A ) R B (R K ) el S R e
HIPERE bR — 0" o B, S AP AR ST AT MR AT B O RN, AR T PR R AR AR e

(2) AT R S 7K R VIS B R B B IR 2 — 2 . — AR A /K SR AR K I R A i e
EE  BEAMNEEM-EKRILT 75% B, 5 KA kRN 48K RARTF 100% B, 41 bk % A3 5 K F
ATREME B — T RS KRR REREHE R 2 —, TEEWR AN BERK EFERHFREAR
R

E. Chuvieco 7l I. Aguado 4 B] ¥A#) & 7K 4% 4k 0 T 2R bk K K % R A S B AP TR,
PEAE AR MR o

R FMC > ME, 0.

IP, = |1 - [ (FMC - ME)/(FMC,, - ME) ]} x0.2
FEh
IP;=0.3 + [ (ME - FMC)/(ME -FMC_, )] x0.8

Hrp 1P, Sy kK K& 7] B (ignition potential ) ; FMC Jy R] #84) & 7K 2 (fuel moisture content) ; ME 55K
7K 3% (moisture of extinction) , 48K & 7K FREHE K RABBYERFIRT I IR 5 7K 3, 1 IR A (AR K & 7K 5
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Horr , FMC R nT i) &K 3R FL R M it & . M & /KE KT 30% if, BFI fifd, 24 FMC J§/V, Fl
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Franco forest \#E [LI#AMK Pinus armandii Franch. forest #2JtI&M ¥AMK Larix principis-rupprechtii Mayr forest) ; [{# M-
MR FH AWK Acer mono Maxim forest ., L] 75 #& Armeniaca sibirica Lam. forest, [ ZIHK Pyrus bretschneideri Rehd
forest JH|#E Ak Robinia pseudoacacia L. forest, il Zx #E Ak Quercus wutaishanica Mayr forest. 1 # #k Populus L.
forest MK Ulmus pumila L. forest,ZER #k Koelreuteria paniculata Laxm. forest) ; RIRIK M (BT T HH
Syringa amurensis Rupr. forest 4% K#k Mixed broadleaved forest ¥k #K Tilia mandshurica Rupr. forest, B AHEHK
Betula dahurica Pall forest JZHBkMIK Juglans mandshurica Maxim forest . 1] T F#K Malus baccata Borkh forest) .

ERIRBEXARGRE ARG E)G BTG ERIRER, DR B e IR 2k
WA B E T, I BARBUNIE(E 1) o ARIEIFE A E 5L 511 E 20 m x20 m 20 m x30 m,30 m x30 m,
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1 BrFsh B B2 Hesa e A
Fig. 2 Distributing mapping of plots

Fig.1 Location mapping of study areas
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2 HRESH
2.1 REFSERIRY) G B A AR b vk

b ZBC AT SRy T Ao B R/ B T AR RN K R A B T BE R AR K i o AR ARG AR 23 4 AR P 3
RILAIR B A G PR BEFEH  MUAAAK A2 LMK LA AR PR T2 AR, bR/ BRp 3tk ¢
B ZHFEAT IR BB, ALK E MR E R B, HURAGBE o B o PR, AT AR CHARAR AR AR
A LLFARR) FIER R AR CLLS AR SRR ) 249 J8 TR BRI o FRBRMEAR 2 —RIE MR E— E B R
FERTIRYD , AT ARG | IR HF A5 KRB AE o BT T bk, RIBRAK , JAEAR, SEARARAR, LT AR R & T T
KRBEEM S TEA SR KIREE T8 RRFEA T T KRB ERZFET R, AT AR AR KK . mikbetEpk 2
AR REKERIRIEATIA) 5 8 K A M T RREIE . RIRU MR BRI  BRABOMR , Z8AHK AR
B AMAHE KRR B R FE AT AR, B AR AR LTE - HA K Y 3SR ST AT T 7T B K, S S hk 0 2R
TR (21 ~K3),

F1 FEHBMRIETRIBEESR
Table 1 The floor fine fuel properties of different forest types

Fey i i (gom~?) Ep s 1P i BFI 4
Forest types Fuel load Fuel moisture Ignition potential The Burnable fuels index
fUlAIAK Platycladus orientalis Franco forest 0.9543 0.1124 0.9518 0.1791
JMFABK Pinus tabulaeformis forest 0.7246 0.1002 0.9846 0.1448
FLAMA Acer mono Maxim forest 1.2719 0.6829 0.0447 -0.4870
1WA Pinus armandii Franch. forest 0.7184 0.1355 0.9048 0.1182
WA bk Armeniaca sibirica Lam. forest 0.7171 0.4839 0.0642 -0.1319
FIZLBK Pyrus bretschneideri Rehd forest 1.2974 0.3977 0.1310 -0.1267
HIBEAK Robinia pseudoacacia L. forest 1.4615 0.3845 0.0922 -0.1235
BT M Syringa amurensis Rupr. forest 1.5395 0.2189 0.7444 0.1249
Z=AKHK Mixed broadleaved forest 2.2800 0.1381 0.8153 0.3690
AR Tilia mandshurica Rupr. forest 1.8347 0.2771 0.3415 0.0420
LB Quercus wutaishanica Mayr forest 1.3497 0.2886 0.3175 0.0154
IR Betula dahurica Pall forest 1.5513 0.5817 0.0218 -0.4369
kAL Juglans mandshurica Maxim forest 1.9805 0.4243 0. 0406 -0.2462
AL 3% M ¥ABK Larix principis-rupprechtii Mayr forest 1.8766 0.1446 0.9115 0.2917
WK Populus L. forest 1.2159 0.1982 0.8874 0.1238
HIB AR Ulmus pumila L. forest 1.2930 0.2753 0.3121 0.0320
IR K Koelreuteria paniculata Laxm. forest) 1.2865 0.1708 0.8495 0. 1662
11 T F#k Malus baccata Borkh forest 1.6730 0.2273 0.5099 0.1216

* | [fi] the same below

2.2 ETICRIRYI S KR AR EEE

AR PR FE T SRR/ N EE AR, T BB AT IR R G GRS , ZE BRI, K F J R, 5 7K R AR R BE
WAEK , 5 5 THR Tk o ARIRBEMEAR T S TR AR IN LR FE T IR &5 7K SARXT B, AN 5 R KR o AR,
SRAERR, LUK, FOAAMR , LB, RUBARER AL T B3, BRILA MRS , FAdbR T AR BEREK , bR BT AT MR 5
KIS, BRI T Z AR R, JB TIRARBREIR G o ATRRBE IR 0 R4 AR A 2 BT RT KR 35 7K FRA X
1%, FTRAB R KR o BT T AR BRBAR , ILARMRAR, LT 14K, AR AR, e ARMR 8 T T ik be iy 76 T2 X
REFSBRNFT , TTLARERMRKK o SR B 15 bk P9 3t 2 50 AT KR 5 7K AR AR, 32 A0 98 B2 R Fr) 2
W, 5 5 1S K R ELTE Bms 58 BEAR K, TR AR K R BB R o WETE R, MUAARR, 42 LLARAR, 2 ARJR T 2 ek,
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W ARAB o WA LTS AP/ BRPR BE /N o 1 SRR P B8 I P BE /NI 3 A, R PRI K, bR 3T
A E KRR WARPRRFT A MR, SERT IR & K R /N, T G pk g o BRI, S IE Ak (AR AR AR 1L v

AR AEE T AR AR ) I AR B SRR AR R TR AR (R 1~ K 3) 6

T HRIEAT IR SR R ATl AR, Ak
M B K R EZ/NT AR, 5 R AR K o BRI
32 VARV BE 3 1l SE bR 23 R R R2 R A1, 33t AR ol
FIBRALE TR 5%, SH R S5 R, bk o st 3E
AR T8 R B MR AN 5 0 A, 5 7K FRAR,
BR, 5 RKK
2.3 NpFSERTIRYILR & TR P A AR Btk

WFFE R ST AT AR 2565 & 1 ( BFD) ¥ "1 KR4
g B A E KRG REA P B B E B 18,
& BFT B R/MEH : FERUNK, LUK, T AR R T3t
RICTAIRY R B7KRE A5 51 R BRI HK
EAMRMRBE . AR BB B R B R ST T
KR e B (BRI AR BE R, S 7K R, RUMASE ATAR
S/ Up e i R 1 d e S B R T /N
AR I AR 2R ST R MR R (HA K R
8% BRABUPR B AR 3t R BT AT AR RS, (H 5 K A XS
B B S THM, LR, LT T AR A
—E BRI IRYY , 8K B XA R
TRRRGEERR 73, AT RAGI R BRAR K R o BRI, 4R ET%
HAAARFIZR AR B LR ST TR T fey B RS, &K
N MR ISR bR BB AR S AT AR, Rk &R

R2 TEFRWEBERRIEEHEF
Table 2 Combustibility order of different forest type

AR, XL 5y S R TR AR K A T KRB, B R MR (R 1~ 3£ 3),

£3 TREHRMEBKMRIBEER
Table 3 Combustibility rank of different forest type

Ly

Indexes explanation

Low combustibility

HFHmHE BT P HF BFI
FRPRIERY HHE fEHE? EHE
Forest types Order by Order by Order by
fuel load P, BFI
{LKiERAN 4 17 16
RlE/ AN 3 18 14
F AR 6 3 1
IR 7N 2 15 10
ITESS7 S 1 4 4
SRRV 9 6
ULV RN 11 5 6
RO THEMK 12 11 13
FARK 18 12 18
B 15 9
ILARBRAR 10 8
AR 13 1
BBk AR 17 2 3
A JLVE M AARK 16 16 17
LN 5 14 12
LTI 8 7 8
AP 7 13 15
I TFk 14 10 11

Medium combustibility High combustibility

FIBBK, DUAFIAR B2 LR AR, ZEA
AR LA AR, b AR AR, MTAR AR,
FARK

HT AR
Rank by fuel load

BARTE R ()

L7171 ~1.2
Data range(load) 0.717 930

HT IR

Rank by fuel moisture

REBbARAE , PRAEAK, LLAY AR, £
PR, ERBUHE , UK

B (FKR)

Data range ( moisture )

0.0218 ~0.1310

HTFLE R
Rank by integrated attribute

EIZUb, RIBLAK A2, PRAE
A, A AR, T ABAK

B (ZRE4E1)

Data range (integrated attribute) ~0.4870 ~0.0000

R T, RIELAK, BAEHK, 1T
HEEAR, T Tk, Ak

BeBbAk AR, At A BRABEAR, %
Atk

1.2974 ~1.6730 1.8347 ~2.2800

RO T A BB, ILRARAK,
T T4k MK, 2 A bk

MRaAR, St A Ak, AR D HAAK,
SR A, TRA AR

0.3121 ~0.8153 0.8495 ~0.9846
RO THEM, LR, R,
TLARBRAR, LT 4, A Ak, B
AR A AR

MAAR, H 6 % o R, JEAE K, 2%
Ak

0.0154 ~0. 1448 0.1662 ~0.3690

http ://www. ecologica. cn



5318 B Ox ¥ R 29 %

2.4 BRI HHRIE RS BB Pet: 22 Btk

I A BT T AFS S, AR FE R R Y 1 T B L Bk R A B R A TR R , 15 A S8 AH R AR 4 1Y)
MR ER,

MFAARF AR IR TSk, LAHbRBE T R 60 i B o S M d m , JB TR BE AR Sy (HBE T AW & K 3R
AR, G5 B KR B, ARG TR TR AT e 05 , IR B A R R B , SR 1 SRR 16 A 7F , AR AR R0 2Rt
o E KBS R RREAR K . [FRE, SR ARARFIIMARAR P , B T30 MFE AT S BRI AR A & /K 3, 8 1ot
LA BIERTEG B T RURTEM S, FF A LRI E L. B L, X bk o AR VT LS| & KK, (HIE AR N
FERTIRY) BRI , AR RCRBUAL G BB AR B K, 4 P VB SR T A o ZEUAAAR L R AR AR AL LL A bR
P, AT DATER T ) B 5 R #A ) SR ARAR 2 by A T 187 SR 3, B 0 50 9 BE AR KON SRR T I 1 06 . FETHAR AR
P, BT DASE S AR i, T OB SRR, 38 KR AR FA BE , 38 K Hh R FE T SR & 7K 38, AT FARAR ok R R A=
IR REME

AR TR AR SR HbRFC AT IR R (B 8/K K, RIRIOE B 23R n] R 1B PR Bl K T
SEAERFIRIL AR b 22 5E vT A &K B BARIK , (AL A g7 /N, B SR BCRME AN SR Fh 55 0 ST BRAR T , 38 bk
N HbFEFC R R S KR

HeALTE AR FIZEAHK 3 Fp AT HEAR AR 45 R LT —3, M bR BT AT R S fr &K, Bk /N, B
R RRE | bR KPR KA R T A, IO B B I BEBK P 3R B8 BT BR D , 38 K AR A A B, 0 o K O & A
B, BRI THEMN IR, ILT TR TR RN —E RS B, /KRB, 7T
DARRHE AR 43 A SE BB 0 , B AnAk I FE AT #8490 F) R AR v AR B R B B A L N B P i A I B I 1 S 4
1, il B 25 [E] A FE R R T B
3 itig

25 LRTIR MR FEFT IR LR B IR MEAE N BRI B I PR FE A, R & 18 TP AR AL SE PR 10, B8 4
T A3 o Hb R FE R R 67 A R 7K SR T LA A B AR K it ) o B LRI AR -

BT RFC TR Z5 B B I, X Nk e bz 18 Fif
FE BB RPN TERR 5y (£ 3) , L
GRS RIE (B 3) o MK RS 50 A
TEOLRT A, BB EAR A ( 1) Fnrp iR Betpk o ( 10) 4
Mg EARE K, R B AR 4 (1) 43 A L3R 431,
AN, TERKZRBE KA, AR N AR 23 5 & K, T B
—HRAE KR RS 5 B3 T R w5 B K, AT LA
MR RO ATFE T R ARG R, FHik, EAFN, %
BUA R B ARBE KA iR L EFE YT .

ARBIIE RRH 8 T MR TE AT Y bk apett O ¢
FAIRE I, T 322 58 TSR R AR o R B — 53 o
LR NIIFTE 5 TR, B 25 B 18 PR I E B3 R 2R ARSI K s
LEA S EIG R AR , 2 TG AR Bt 2 DL JG P 5E Fig. 3 Fire danger rating map of different forest types
BRI
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