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Abstract

Vegetation recovery is very important in rocky desertification area due to
its destructiveness to the ecology system. Vegetation recovery is definitely very
important for rocky desertification area. But there is more risk of fire disaster in
the process of forest restoration because of the accumulating of fuels from
vegetation. Fire will reduce vegeration, which leads to water, nutrition loss and
soil erosion, and the aftermath is it will make the rocky desertification more
sever and affect the burned area for a long period. The combustibility of forest is
critical for the success of rocky desertification restoration.

The study sites were set in ShaoYang county. The level of effective fuel
loading, the speed of water escape, gross caloric value,and effective fuel energy
were measured and analysised in order to reaserch the combustibility of the 5
different vegetation restoration stands include Pinus elliottii Pure Forest(PEPF),
Platycladus orientalis Pure Forest (POPF) , Pinus elliottii and Liquidamba
formosana Mixed Forest (PLMF) , Liquidamba formosana and Platycladus
orientalis Mixed Forest (LPMF) , and Liquidamba formosana Pure Forest

(LFPF) . The result indicates that: the combustibility of the same forests in
fireseason and non-fireseason is different. During the fireseason in HuNan
province (winter and autumn) , the main effective fuel are Imperata cylindrical,
Verbena officinalis and some shrub; and the effective fuel loading of all the
forests is higher, the number is between 5.16~ 9.89 t-hm™; EFL of POPF is the
highest among these, which is 9.89 t-hm; relative moisture content of effective
fuel is between 17.8% and 42.6%; the relative moisture content of Imperata
cylindrical and Forest Litter in POPF is the lowest, which has a strong
combustibility because of the short time and high speed for water escaping; by
contraries, the relative moisture content of effective fuel in PLMF is the highest,
and the combustibility is weak. The caloric value of main effective fuel is
between 11.7 kJ~g"and 20.8 kJ-g; it’s almost the same among these forests;

weighted average caloric value of effective fuel is low, which between 17.37
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kJ-g" and 18.03 kJ-g”, can’t be the judging factor of combustibility difference
to the 5 different forests. The order of effective fuel energy is that:
PEPF>POPF>PLMF>LPMF>LFPF.

The effective fuel loading of non-fireseason is also high, which ranges
from 5.28 thm™ to 10.42 t-hm™; and EFL of PEPF is the highest. The Relative
moisture content of effective fuel is 15.5%~71.2%. The gross caloric value of
the 5 forests is 15.86kJ-g"'~17.39kJ-g", the order of effective fuel energy is that:
PEPF>PLMF>LPMF> LFPF>POPF. The effective fuel energy of arbor in PEPF

is the highest in fireseason and non-fireseason, LFPF is the lowest.

Based on the combustibility of the forests, using analog simulation on the
fire behavior of forests, by the forest fire spreading models reflects the real
situation after the forest fire. It could be used in saving and conducting work of
forest fire.

The features of effective fuel in these 5 forest demonstrates that: due to the
accumulating of fuels from vegetation the combustibility of 5 different
vegetation restoration stands is high, and pure forests are more combusitle than
mixed forests. So choosing mixed forests and reducing the grass for vegetation
restoring is the best way to reduce the potential of fire happening, and suitable

reduce of certain specises, especially the herbage, is also needed.

Key words: ShaoYang county; rocky desertification; effective fuel; fuel loading;

gross caloric value; vegetation restoration
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1531, $6 {4 (Energy value) ¥, #4348 (Caloric equivalents) %, #4 & (Caloric
content) [, #% (Caloric energy) , f¢E4E (Energy content) U4,



B4R 3C AR B A AL X AR K RAR AR BT R KT AT R

R RIF MW E S RAM B R e iR 2 —1 . HAA A
BirERMERENERTT X,

1222 ZRATRNH S KESRREX R

BRIE LIS, TR EKERKRA, R RADTRIEKERRA,
WRET BB RS EEDY, BRTRYRKOIIE, HEEZWEKN
SR, [MEEWARE. kB kkEEREELN,

YNEEFRMY AR, THEEE. MEX, HEKARTERMEER
RBREARTRDEKE. £XE. MEANBRRXRTRRAZT, ENEE
BATESRIAHUETRYEKE, RELR.CE. EESERKEME
IR KR . T0ERY], Forsberglhy &L 5 FFourier Number A 11, &
H—RIITTRYREER, A9 FEEEERAREFZRE S KEATHE
Wl BE, RERARARBHET RN, BEULSENSKEZWHEE
R MRS e R KRRSIEHASL (FWD HRAM3MEER (8
BRNTRYEED. BEYTEEEBNTRED) N3N TR EKEER,
R T 3% R 7 22 T3 B T R 400 1 5 2k R 164,

HTFRERAILE. RRTRYLRRE R, 1£42E MK RE KR
FMAZEHWN S BT, FATRERAR. MO T ERRBLES AR RNR
PR R B & 7K 2R, B b T DA 48 K S ot 5 i 145 0 A [ 2 ¢ Y St T 1S
SUEEBREMPERET, 1907 FE K RBE NN ESTRYERBRERT
MK 28 s R S5 4EF I Rl 5 &, AT Alogistic i f2 R, T AHMRXRIER
HE, FRANMHEFETROINEKEFTE, TEETRNKKSE L FEH
HEHN, B—RKRATWUMEA XWHEFN— N EZEEF, FLELEED
B, BEFREAR, KSREEIBEM, BRXPMNKIEHEHFRKE
W, WLMENX S MDRERY KT FLE. KDFTENTRYFE.
ARYEKE, MK, BRES). ERRE. 2REE. BEARERTZR
TEMHTFRANER. EBREEARATANTRYEKEESZETZH
FIXZR TR S KEERKITHEIRR . KAEYRGEDS R ARG TFESHE
(636667, ¥ ARAARKS B MAT AN S, BEMEERAETKREMHTE
KEEERFEHRERIGREREIRUE, BR58KERPXR, HEHK
KEEBMEREKE, MIEERIENE FRI . BEXBENXE




BH#41i83C AR R K IR AR BRIETRR KT AR

HEET —HHH5H.

EFEETRYT, TRYSKERDSRBEHKX. FHTRYE KR
REEVGANAS SR, USHVTENEHERESS. BHRPHTR
Y AT BYI ST AT RDEEREAMFAR. RTRYEREE
M. HIERE. BER. BAE. BURYESKERBMUMRKRERKST A,
REER. it KRR/ EESRIR, R#E TR KB EHE WA KK
AR EKERAENT ERSEHRBPBEH—RHEA=YR™. T
BRRTRY & KRB TRWEE, HEYWEKNEHRE, BEYMHAR
B kB MKEEER, BREN. RETHAHNN, ZHEE R
HREFENER. BETHRIKEE, SHERRKNERRE. U, TR
S AR YD K R U E TR AR K R A R K B R bk kAT A TR A
HEHERFAEZEEN. —BEREKK, TURERERMAEEHERL, L2
WKGHKANE, TENBAMIKOE, BADKAZRNIHERESE. K&
MNARDRFEROEWE RS T E. Bk, SKEMM, EKT ARG,
ERBHAEA LK FHIBIRE, KD T AEARREY &, EFRER,
iRy 2P . Kk, R KKREXRAE PR MAZRBEE, HFEX
B, XRHARK, BETHRED, BETRYOEKERANKKES
RE, #ITHRKREMBOEZERF . TRYEKER KD MK EEE
B, ERRA/DMI KRR BETRDEKELRKKTATRNEZR
%[76]0

1.2.2.3 FHARYMHTESHREMEXF

RAEY. BEE. EABERRKKOT BRI bR AW ke
ERMBENMERA, REIBAROEEMYAUA.CHER. KD LE. 2
HMRRESNHRABRE, RE. BHEFMADEHENEN. HEHRRR
HHREBRTRYN AT R, FTFRRBGKHAREEEEER N, f
WENEYE, TRYEVERMIBERERRAISET, BEAT
FERK, XKERBTT IR AT EEEHR, 19735 Rothermel A Fhipot$ H
TURYHEHEENES, FTRYATERE T HEELHREE,

REKHERTTEIRERITRYEBNNEREN 2 HTR; B
PERRT AN ZEHRRBRTRYENESKIBFHXEK, BT 1h,



B3 ARRH A B K R A R T R KT AR

10h. F1100hES # By R TR BB M BUE R, QB RERBIHMT TR
AT XRET AR S RTRY AT R BATRY AR EER, 20005,
RENSEERSFR. BE, BR. RLAKIET, BLTHRLEEX
IR AN TARSD I HR R R i AR T R 2 R M T R4 S AR ALY, 2002%,
WA ESHZ S AEER S MORSEFHEERT, Bt ZREIER, #
ETHHEARNTARERE . DTF0.6cmIREL. Higr . KT0.6cmFyHHL R
WTFHTRY AT BRWER, R TSNMEIN - TTRYRGTER, #iH
TEANTIHRE FEBRTRY) S5 BTN A ERHEER, 20056, %
BESEIRAT RO, BERE (TRYAFE) , BERENE
BENAFERAT R, GEAAREMLE, BHRIMOKE, &&
T HEAT B K 3 M B e

1.2.3 FE R R R

I, BRKKERROKRE, REROEERELZ —. ITHRKKK
f ZRAR BEIE A AL AR BN+ 0 E, S H DA KE R AR K KT AR
HEMAKRBERKREZFI™,

1.2.3.1 HREEMRRGFERN D E

B TR 57 B R R BT EE AT IR AR B, Tl AR TR
Y A B EE TR REEHAT R, @R A TR RER T K
E, HWEERKTRYERBERTIE, WA/ DTRYE ZREETIE,
XX RARPE S E T REEERZ.

EHERRPETTE, BAEZEURKTRY A IETAN R, BRI
RPERESBEBHT K, BMBAKARMBOLAR, WHAK, HKIFER, &
WEEL, Hm, JE, BEREEEHI MR TFHEIRESR, TANZERE
R, AR, BA, R, BE. MEEHURBRUTHRERNER, &
WS ERR, Wb, WK, WES BRAATBREAL: ERFRAEL,
HEKE, #E, RASETENES, ANTEINELENET, MR
BRI E EHESRL, BROE, FEME BEESKE B
R, BF MRS AL, X R RARREEAER 5T LK — A5 K R
FRTRHEEES, BRENHRINTE,
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Wi #Ar R HRPH B B X B A R AR RBEF R R KT AR

EFRRERARKKE N R ER, RRKKERHHRAL=ED, 3
HARKBRER—ARZNTE, BE —RREHELRE S, X8 SHEN
M, BARKKORERKAE RIEMF L&A KADSBERESRSE
KR BRK AAKURARARYETRYESGHEREW, KPTRYRE
BERRZ—. Bk, ETRYBMERFREM L, FEEVERENEESSE
R, TRYGHER, #E, KK, FERT, REHE, SERAKOREE
W TR E RBAIEN, ERRE T E N EERE, N FRERENEEHA,
R AR ERRRBEEN— M EEHTT ]

1.2.3.2 BB MBI MR RE

FABRME K EREIREF S EERRORE, 88K KELK,
A7 (1 L R0 86 R T K R e R T K 0 BB 5% )
B8R, NOHN—LEHIRE, BB KERGMBARS, AN,
KR L N RASRA . ML L B AN TR S0 5 s AT LU, 5L
FEMEFHARRTRYNME. HXDAGRBEHE D, ZEFHFRT
RIS B DR KX T IR e W 5 T 1, ”

EFH—5 MR IRGHE, ¥ A BN TRYBEET AT UL SN E
W, REERKTANFR LR EERESR, £MSOERA T BN 5B
ERE, TROEHFREE EROE L, ERAKTHTR. KA T
ERER: FORFR MR TR A Y, SRR TR 2T, &
B K B AR SR S H B RO ARG E TR,
B WO MR AR K R B E 8.

1.3 HATEMRER

KERKKKRAR, BRTE, BP—ANEEFEE LR R E R KR
HERR, T ERRKKOBERARFRERNS k. LA TR

CKBERATERRERARD, BIKERMBRHES, EHRRKRKHENR

Mo B, BAUMBEMEERE, RERERKT BN LT,

RREER—NZH. FAITRUEEHREEM GRE. BE . KA.
RA%) MBFEHTRENEHHEIERORAZES, TLERE—H
R B TS RBM AT A B AT

11



e UA BRP E A EA K AR AR BRI R R KIT AR

13.1 RRITEEX

BRB KT ERERRFAFMFEER, RERKTHRTA, SFEEE.
WE. RNESEEE, HE. Hm. KUFBERER, URTRYREE,
EUGEME, BRELHBRKRFE, HERKHRE. RENEED,
B =GR ATERL, LA P UMER AR KRG HE . BES
WABAR. HENBIE. HBEAR KRR RS R IR 5 A K E R
BHBRATER. FLIER, ARNTEE. FESFBERFBNEERE ) ZT
RFRFALFEMRE RO BB EEURERAIARGEREH
EANNBL TEATRE S, MTRBEREEEFEWONR TALERR
ST E MBI AL R, KT R 02 SRR P,

LI2HARIFEMRAERREE

FH—F SR T RER GBS MERBTEU. TR
GMEER SR TREDHSM. RFAlpha BENXEMAFRGFNE. X
BEAFRENHNSERAZ LI EOBAERB. BT (RO , &
FRERFERLE, X, RRE- R —-MET (DEER=ZARRE
), RALSERFELRTFRARARE ETHETARREHRORE ., %
HTRER—MOBERBHNERRTRANRRE, ENENETRAT SR
WETTE, MXHERTREN SRR, XEETOET— €% RE,
WRBAT AR — M E S REFE A EE R W XM 7R LR KGR
WEH RS, BITEENERERR. BRER, KREESHTHRKKR
%o

ETHXEEEUNRHER R, FRIEFREERKE LA R XS
BERER, WK TR BERAEEEHTH; BEMRKEERAEZR
M. KEITHREW, HZBEEEARANER, LIEEBMNENRE,
BT REREMEEORKITATURE—ERAEHR, BRERE K
B AR K AT B A7 7E R LR o K0T R 8 P BEATL B O IUAR K AT, TR S
Rk KRR NG R, EXRHERNE —EEZE (AR EEME R
LHRBALHKEEAELIRLHNER)  SFHRERRER — P R E
WH, ZEFELEHSERREEARKTHELBENEFED,

12



R vA ' BRPH LA R X E K AR AR BRI TR R KT A E

1.4 AR BHMIENX

141 AR BEH

RFREAERERBIE, WMED, KERETE, FEEIRE, TMUE
WTRAAEF RAMESHE, BERBERREBUALFRESZE, BR
THEE. MALERBX AREFHEES, ERFURER, NAFRRMLE
BEMA—HHEMARE, HARMRD, TEEAFRANAARRKEEER
£, HHRABUERKENH, EFRERNET, —BEHBHKARK,
BRBGTHTE HTARUAEREZBIMRKHER, Bt 54 X 8k
HEEFTHER. BT ARABXYPBRGRTRYRERR, FB KK
HERHTE. —HREKK, |MRBEETE, HILF RN R AR X
BREEARI BRI AR ZLE SEARK RE G EAERIRTL R R
KB BAKESFREBIBIKE.

KERKRKKBRIAE, BRTE, IRRREENHAERAEE, FLIE
B, ARRTEE. FESBREFENERRENTETXTRFRNXTEHRE
BHEBES . LEUALBERIANREENFENEANNE, THEARRR
F, WRBREEEEEWRAN, EREIEEABHELER, HHEER
) SL AN B 5 I 75 A

142 FAREX

A58 o T € A AL XA (7] R Ak B AR ) B AT £ L SRR
HEIK W R M) T, B R IR A58 o 8 R 4 A 40 0 48R e
g, XL T AR A EE R E R RS Rt fe, 3 ERLE RiEid
ERBRETAUN KITAHETHE, CRERTEEMAEMN, HAELBE
R B AR I R K TAE R AL 224K 4

AWFUR T 300 4580 B KM R A B AL e A7 BT E (20080408) HIER
SARE.

13



B UAS'S R B4 AL X R AR STAR AR RBRIERT L B kAT T

2 HRRBR. MRABZHMWREZ
2.1 AREXHER

MR FHEEARESME, EMENRZ 111°29, b4 27°5,
PP wiarE, MAERZAMAREL% R LT ERT. KERKR. X,
HEER., KN, BEFT. 5%, LEFHTEMHFE. LE 1.

2.1.1 #eRHbER

AT b A AR A b A R A 4%, ) WL i S LUA I BRI S H
ity b, PHIRZ . BFHRATEMK, FIBRE, BEARBERK. &
W E RN 1454.9m, B& SRR EEHE 210m, HZE 12449m. KF
VOBH Bk &L, AR, RS, FESKE, R, it
W BESE, IR —RAE30m AL .

B 1. BFAX R A7 B AR AR

Fig.1 A sketch for position and vegetation restoration present situation of the study site




Bt AR BRF & B R B K AR AN R R R KT R E

2.12 1%

B BEE B R A KA RS RIUERAY . BB, RE68. |
ARAY . ENLA AL RERARIROAER. UERERED A E.

TEFEF USSR, LEE., LBREE. WhEG L, 4R KL,
RERKL. 261, ML\ K. FEULERKLHE.

213 5i%

SR ERHEFERNEEES R RFRGHE. ALRL. FERH.
TREBK. KEBERES. £FHRE 17.0C, H5SE 40.1°C, BHEKE
-10.1°C, FPLEMERE. TEH 290 K, EHEIE 1610 I, FEEKE
13142mm, FHKE 1180mm. FRZRXEZEW, LKZBEETE,

2.1.4 KX

2 BEEM, K/ 68 %, B 748.6km, FIHEH 1998.3km?. RE
RBIILHM EHEMMILKRERNRERZ —, HPRITTFREHE 38.5km, —&%
Wl %, ZHIXF20%, FEFMK, EFHAK, HITL, BT, 6I30%. K
TKREAFTIM 4%, FEFMK, FRORERFE®. i, BAFPH
KE=FE. BAHE KRBT Tk : MBRKERR 2.7ZLBXK; FHEYW
B 500 p0; HTKGER 1118 ALK, I RMIN 783 L%,

2.1.5 HE#%

BPEXAFEZATHRFERRR. HYMHKES, 2EHKEYE 139
B, 32508, 672 . HrAREHEYE 838, 2288, 486 . LIEtmaiskRy
X, FAMK, GBI, EAEBFEKRKZ .,

22 AIRAA

MR P E A WE A R K E K SRR AT A ERER P FRT
YA RS, M ERBEERIRET T, BENMESHAS: SHEK

15



e A3 HRPH B BAL A R B AR A BB R R KAT R R

BRSNS PR SR A B AT ST AN s B R R KK S TR
WEKEBF R SEBERIERARDS BT RO A BT R
WEEAS KT A E . BT ERN S, WAL RABXARE
PR EERX NS Rt BT OB, N A R B R E R AN HEAT KAT I
B, AT A A6 4 TR A5 WK SR 40 (9B K T4 48 Bk K

2.2.1 AR IR AL 1 R S A 4 B IR R 1

AR EAS R EE SR EER. K2, REFAWMFHAK
HRNEESTET, AXTERATRADODEERNEEZSHET: TR
YIRRER S KR, TTRYEREHEN AR, MRGE R P HERXK,
RPN A KEBRWBAGR, SKEBENBESR.

(1) #AEED BN R B[ RIFE 25°C, 101kPa T EERBERBUEMAE.
MERER I E—RRAEHRAEN, HYIE RN EYE > RAM
BRI Z —, RERERITFNEDRIRIE R IERZ —. KT
R ER KD, BIFOHS P RREE BRI R R IBR L —, SIARREHIK
SHEKA P MYAER R E LR R AR BB — N BRI AE R A
B REPY, RATHMWAEFARMME, —RERT, TROMMERRS, B
MEESE, RZ, B0, MAERRLEREBE. REELTREHFHR
IR SE I EE 1G5

(2) TRYE BN SRR R T R B R B REBR DR EREZ —H
RUBAEKE, SKEEEWEKRKOREETHRE, RETHREKKEN
MEBERE. TRV S KENTROMEEZ B RXR+5EY), —RIAA, &
KEMR, TRV SRS . —REARTEEEN TRV S KRETH
SEo ASCNERRH LA AL X B R AR PR & SR B A &K E K
KB E BT ETE, KX RABT K TERER R KIE.

222 AR A T ERASR

ARMSE R R R BMER ETTRKRTER, BEERFEN. SLHE
B« ARAE AT IRY) 57505 2 ) K /R 7T AT A R T R 26 B (O 7 R B 0 A A
TERATH, BEFIMRS) o o] R4 A B PR AS AR AR IR R B E KR X T4



B #Ar R R B R B X gk R AR R R R KT R E

KEBERKESHRAEN S, BEURET TR GG RNDSHFRAFERR
Xo EHE[SEZNMAZHNEZGT, TRORTERDHEERERKRENT R
FHE

MM A EABRE R IR T, WHHRIAFTETA, X, EF
B, BEDSERTRY A RETRAETH, AFARS QR RA—A
HEEF.

223 RITHIRE

BRKRRREMERE. BERKOARKE . L—MHLURAL AR 2
AT ERRARKIOERE T AE BRI FB PURpem g e, o
KR RA K BE EARKIT AN EERAER, HKEEMER T
BEERAARZ VOB RF A, B o KAT h 07 E B RARBT e KAT A8
BRI ENEARNRRE, ARt LROEET X KXTEFAEHT
AT AR EEERTEE, WTTATUK . BRI R G 5 KRR
ﬁ[%] .

AR B T B ME R BT 18 H AR B B AL KR R e e AR 1
BRSO AF =4 M AALAREY, 3o It X W R AR 9 K AT AT AR
(il WAMXTRARESEEMMOXN KT HEEA TR, HHKKRI B
W KEMEHEFE L.

23 |ARFE*

BRI REMERRTRY, FRKTRYFE, RREEHERX
E7. RRTRY O RERAERE LR THRRAORT, CEEREEY
MHAKTRY TG E . HP RSN TRDORE, FKE, AHEX=K
HTFE5HDRRGEZ TR X. B, JE PR EMXERMEIE, AR
BHEK G, BEBRN. JORENE KRB KHFHEFREKE. REUL
ZKETFH O A FEB K RERAR D HIRRGEE RIS, NiTa AT Ak 5 19 KAT A
B, BRKRFRMAESE

17



BRI HRFR E AR R EEARS R R R KT IR

23.1 o RirAEBAE

STERFH B A MBAR AR A REFIKZERAANTHETHRY EAF LA
B, TRAAEEKEEERNERNZERRL; RELRRELER. #BiK.
SR W MAREATHEBHEKRRE. BEAARY, BREAAHE
AMSEARE RIS ® B (20mX 10m), BMIEBER=ANMFRE
YER/ANETT . BRI, B UCREERT, RHARAES A B AT — ik
e (D). WE () FMEE (P); MATER, EXBMLFHRER. &1
AAEFETARMH LA E A XK R R R IR A K 0 451 -

# 1.5 WHEBKEEAARD R E

Tab. 1 Characteristics of the 5 patterns vegetation restoration stand

T FER/E
EHER EAEE BREER  Average 7 WE W e fr
Patterns of Reforestatio Density tree  Average basal Aspect S Slope
reforestation  n Years (#k-Ha-1) height diameter or spec OP€  position

(m) DBH (cm)

P 4l bk [ 0 %
(LFPE) 2003 450/800 0.8 1.68 s 8 Uphill
) 46 48 A g4 0 L%
(POPF) 2003 1400 2.81 4 wN 4 Uphil
B+ E 2003 @y 800  3.83 6.92 Bk 5 T
¥ (PLMF) W& 700 1.05 2.18 S Downhill
BE -+ F AR 2003 W& 600  2.19 2.16 Itk 50 aF
(LPMF) ik 850  1.58 243 N hillside
¥ 1 428 48 K 1600/250 7.79 b3 0 T
(PEPF) 2003 5.07 (DBH) N 10°  bownhill

PEPF is Pinus elliottii Pure Forest, POPF is Platycladus orientalis Pure Forest; PLMF is
Pinus elliottii and Liquidamba formosana Mixed Forest; LPMF is Liquidamba formosana and

Platycladus orientalis Mixed Forest; LFPF is Liquidamba formosana Pure Forest.

232 HiHERRE

EMEE KKEVAR GHERE R 2008 4 11 A, 5200947 H), ¥H
B BBORIE I . 4 B IR AR P 24 WE A R K B R A R B Yk
f CRLEANREESRBRD, RUSHTRYNERER, BERE, K%,
RAGi&.

18



B R BB 20 BAL K R TR AR PP R R KT AT R

2321 FREHMBEE

M ETEARR, EEARRNER L, B SHARBEREKE
BAEBGREA, EHERRAY. B, T, ERBRAANBS, AREELE
HEFES SR, B iR, HREE—-F 9K, REGERL, XR
(>0.5cm)\ HH (0.2~0.5cm). HWFR (<0.2cm) FHMUK 5. FHt.
WA R ALK 42, BB RS 200~250g # B R ZEEM T, BT
AKRKENENBREFLES A

232238K, BEA, BEYHESNTE

7 S AR B KRR NIFERNRE 34 Imx1lm BT, BHRT
HBERRE, FREMEYIES K 200~250g. 7T KRR AR
LREEYHER 200~250g, 2 A EIERFEREBKT, ATHAKTHEE. &
EDHERHENBREFRTEI M.

2.3.3 ATARM S T 2R E
2331 FABAHRYGHRNE

EMEEKKETN (2008 4F 11 A) REHEKSET (20007 5) 4
MERAEEMERERBX & RESER —K (HEAMRERFR). FAE
PRI E TR RTEEA S FFOREPAERAELETE, BENBAWE
ARAMBERER S T2 EREE, RIERMRERIEM B #H, KD
B 4340 S35 /57 B0 DR U, S PR e B R 2 B 7 VR AE A TR R A K AR K O R
# 10mx20m AEH, MHERIFERIABITERARR, WEFARMEK DBH
RER. WHE, HTH. TE% REREUFHRENEE, Qg
M & E 3 BRAREAR . A RIERTAKENFERKEERA “2BIEE”,
B¥ im XA BUEW, ARHREFGEORT, W, W, #H&Es e
. BREREEEHER, Z105CERBATHTEREE, FHERTHTKE,
BREUTYREER.

e, IREARFBAIRERESIAL 1.3m &, FTUER 3 HSEM
MARTFHRBRNREEHREZR, 2358, 2, I, FEEREU
B
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B2 4830 ARRH B A A K A e AR AR R AR KT AR
23328F, BEARKTRAENTANGEENNE

KA BT WEEER, BEARREDHSNENE, ERFBEK
WRER AR E 3 Imx1m KEFRFERADMET, REICDMET K HHE
B, KBREIREZER, EFHHBRRTR. o REKB L TEREY
MABYFRE, MHEFELREUISCHRABTHRTREE, KHTFHEZ
b, #EMETPHEASERTHELWRESTE, RIANEELR. E
ARAENHLEYR, BREATNENE.

2.3.4 AR IRE BN E

AT EHERER, ESCTHREHRTHTEEE, BEERTHHER,
BWFELLR2 mmfE, ETEEY, AABTENEERESE, SHF
MERSK. WERAKY ZE NS EF-HSDC31 M mma B HET.
BERREUNTERAME (BRTOREZLZBRBREGT RN SRE, FR
GCV ) KRR,

2.3.5 AT S K E RN E

KERASSCEELHTHT, BRIminfRE—K. ERLIE, HEF
HRTERRNEREEZNT0.1g GxHER RN TUERERE. BT
G, WHEER. SFCFEH. HRAEELS CTHRTEEE, KEKE,
FARMITE AR B

w _ BRE -4TEH .
HTEKE = NTE x 100 %
o BNE -4#TE .
HMNEKE = v x 100 %
. O EEAKE - EFEKE .
KOBRHE = P x100 %
_BHE - AERE

x 100 %

T OBPEE -4TE

20



W28 3 BRRA B B K B K AR R R R KT AT

2.3.6 HELERIH

EZALRFTALEMER E, LR X AR R AR KRR TR
VI &KE, #E, A RETExcel MVFPHTAHTAE, B HEMTR
VIR et SR )5 & A AT R DI AR e ok » 18 AN R A0 R AR A R AR

237 RS XITAMEEN

MA=ZEREFT= L ARERE, RREREDNNEEFHBRERK
B E &Mk . B, B, K. MR, EREEIN
ERGTEE, RRAKEH T REBEDNS D KEERE XD, BUES
%, DB MELTH. B @M ERE, 45 Autodesk Maya 844, LI
WAR B ELFE, BHAKKERER KT R,

21



Bt AT 83 BRF 2 A B KRB K I AR R R R KAT H

8 ZREAM

RO MBRE T ER RS AT RV BE, TR KRGt R 2 M E
FAMERAKER, AXEHERRAME 55 GRRRAK, Mmadif. &
WA+ F R, AEHURRZHK, RELK) AREGKEEARS
AP RE, SKE, AHENNE 50T, BHSEEKEEAKT R
RYURRIERSE. ElEME, FREKKEENORE, ETHRAITHHER.

3.1 AR RS MR TE

A TR Y (Effective Fuel, EF) B I8 € R4 M T W se vl 84,
BEERNT 0.6 cm FHA MY A REEEMN, KERKKKKGIRY, WN—
BRI K KEE RE AR

V&R RY) (Potential Fuel, PF); PF U R7ERFLK KF 7] fe 8 5 1) 7] R
VEE, SENTHERXTF 0.6 cm B, REFFNERRKAKHEE
HE. Ho, KKOREMRBEEEZKTHEEHENEENZ W, B, &
MAMNRZEEAIRTEEFREXTRY (Effective Fuel; EF) MR 2 5F
AEFHIEET R

BEEARRN E B EAEA XSGR, AR, B HA -+
FERIHK. WEHURERHK, WELKSE 5 HARBEBIKEEAR EF &
4> PF A, KARME, HANEKE, WTSH &K HRIRENE

3.1.1 M B KESHKERILE

ARYEKEEGRKAITRER . R RY S KEEZE W RYE
KIS, [MEYWIRE. KEEERRERIESN, BEFR NN,
(R T A S B A R . AT R B S IR TR, K
HEKERBRIENEF, ERED Z WA RYARELEPHAREER
W AT R IR S,

3.1.1.1 BE RN S KkERSHHKRE

LKA I 8] 2008 F 11 A A 414 FY, R¥MBEE KKHE KM, f552

22



B #AiR 3 B AR B X B K T RAR SRR R KT AR

FERBEABR . SR E R P EEEFRRMHEN & KEL T B ER2;
E1AE2N EEEFK YR EEE.

HR2WA: EHEEKKEY, SHERKIEPHRTEFRAXN &K
EHMEAN. FKERDEFHAREY, BE2S%UT, K, dkb A%
YIRS KEDTRERPEREZD S KR EXUEBBRAR P AFH
M EKENEK, H42.63%; MHAKRPHEFHNTKERD, H:
23.65%: MEAXRE, HXNEKEEXKA: MHLEKFHTIE, K.
44.75%; B/ R: WEHIRBHKP R LB, HNEKER: 35.73%;
B KR P ST LBk SR AR P B T R F I & KB KD R -
Y2 HhAA -+ A58 75 VB SR> H A A > 0 2 0 K> B0 T -+ A R S k> A AR

MBI, SHREEKEER P EEEFK A& H I RRER A REY,
HREREXAEYTHDHE, ARERENOF; EARKEIMK & 16
MK, AMEFEARKEBKEEN D, KrMREEEBA—#, N
B2 AE HH, BFEMMAERT, RAKERERWE, 7£160 minkt, Kk E
ik 290%, HAMBHEE, RA290min, KELHT; MEELELAEKIKE
B, KakbEERE, RTAEENNEK, RS, HP@Ha+R
F R KK i (1] K %390 min.
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Fig. 1 The water escape process of the efficient fuel in
the Spattern vegetation restoration stand during the fireproof time
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Fig. 1 The water escape process of Imperata cylindrica in
the Spattern vegetation restoration stand during the fireproof time
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3.1.1.2 FEBFA AR RHEX K E SHKEE

B IRKFERT IR 20007 A, R IR, BIRFHRSTE R K
BRATHRT EEEFHEMMN SKELT RS E3NE4. BS, ARTEE
EFKH& it EA .

HRIAH: EBEEIERKEN, SHEEKIEPEFRFHMEN SKE
A E . AMMERE, SKRB/MYEFR@HARRARIEE, K/DN1545%;
HRRREY, SKER: 18.19%~20.68%#FET25%; K, HAikbHBREDNS
KEBENFRZHPHRED KR BEEBEUAFHIRBRTHHNEFHESK
BEK, N71.19%; EART LLMURAAART LRI SKEREHR: 61.56%. 5
MK E RS A WELNR, MR, A+ RE R, BIIAZAR.
W A+ BB TR SR EFE AN S KB 25 56.41%- 50.00%. 48.13%-
54.03%. 51.68%.

AFASHEBEREEATENELRTY, BB/, NE3Wm,
AR+ BB IR AT AR [ 5 3 50K B TR 42 4 240min: UARZEAR H B B 3 SR K IR &
K, #: 310min; AR TR H B RAKR RS 50 : PEHM: 250min,
WRHIAAZEMR: 260min, YRHEAA+NETRATH260min.  HABHMAR T K EF K
KEERMR, 7E130minkt, KEHEEE 0% L, HRAMM+HEFRITH
FHIAYF, 7E140minif7K 2% HERE FI90% A L.
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Fig. 3The water escape process of the Imperata cylindrica in the 5 pattern vegetation restoration

stand during the non-fireproof time

B 4% 5 PR B IR S R AR (K 23 i o AR, B op SR K B () B A
W RHI B, 5EAKEKMEHE 200min; KKHREKHIWETE, T2
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Fig. 4 The water escape process of the shrub in the 5 pattern vegetation restoration stand
during the non-fireproof time
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Fig. 5 The water escape process of the herbaceous in the 5 pattern vegetation restoration
stand during the non-fireproof time
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HHFR: URACFHE>CEATR>-BE=-AVE>AF>0R0BRE: |
FRKI BRI K : 360min, B HEE)KN: 170min. 8 BY AL T
K, REL. ARBRERKERER, 7€ 140min B, K& HER
ik 90%Lh ks HWRAMF R, 7 150min B, K& HFRIE 0% L, X
BAMHHR, WRBPKKRE, 7 220min B, K& BERAFEET 90%Lh L.
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Fig. 6 The water escape process of three arbor older leaves
in the3 pure pattern vegetation restoration stand
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Fig. 7 The water escape process of three arbor fine branches

in the 3 pure pattern vegetation restoration stand

WE, M, B, ABREAEABX FEEEREMM, Beh=
Fraipk B EEA P FERALEH KSR ETRE, W=FFALEH KKR
EEHEF : WEZH>UMEH @R N, REZH KKK,
A 260min, ¥PHAAZ M KK R, h: 230min. B 7 KB =AM
WEREAPFRAKM K> GBI, KhRAKNEREKOIREFARL H:
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H¥

L =R BHEARAMX EERERARIRIERHAREXITHE
320min; KKK BRIBREHIMAAE, H: 190min.

3.1.2 AHARYMRRAE

R ER VM YR Pt BRI IR IR Z —, TR R B Y WA KR
k& ESR . TRYRERRELTRE T RLR RO TRY 2R
R PTRE AR HAREN AR, RS NREETEERR, —
ok, MER N TRYRENBRIOEREK, KEEX: RERHTRY
REBREED, KBEED.

3.1.2.1 BRAEI A A AT A R 1% A E

HR2P I AE R AN B O PSP K S MR 4 PEF R IR Be 3 4y
12.22~20.31 kJ-g"' o« KA #EAR R 5 18.35~18.68 k)-g'; BEEMMMER:
12.22~16.76 kI-g". RATMPL B MBRERKMRFY: EASELSE
B.

ST EMBEY, AMTTRYERESRESEREER S HRBERAER DR
Fl. BFRSHRAKRIPREMNTRYAER, hESWM, BHMRAKER
EARPRAFRENMERR, RHh: 1837 k¢!, SR+ RFRTHP A
FRBEAERNR: 17,61 Kg's BER: 076 KIg'e HH, BFREHE

TR B R ANDF AR FIK D
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—_— —

-3 o

. — b

[e ] [e e} [\
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17.4
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ALK sk BHRRERTK REHIHBRHK  WELHK
¥ % 5 12, Vegetation restoration stand

B 8. B KWW s MEBKEEATAFRAMELE
Fig.8 The calorific value of Imperata cylindrica in the 5 pattern vegetation restoration stand

during the fireproof time
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B 9. BikHm 5 MEEREEK T EEDNRELR
Fig.9 The calorific value of forest Litter in the 5 pattern vegetation restoration stand during

the fireproof time

Boksh Ik B ER P REWHRME LR, Th, BhRAAKPEEY
By B R, 52031 kigls REARPAEDOREAEE,H: 15.49
kigh; $EH: 482kigl. SHAKDTR, BWEDREXNEFR: BB AHK
> A AR>S B0 B+ 4R TR A AR S A +AR B VR AT >R K

SFPAE WK B M K EFIR B AVIE 19 DA S 3948 A - R M AA PR > B + 0 A AR >
MHARSE IR+ E RSP EHAHR, BFHHMERDEERRK: 17.34518.03
kig', MERA: 069 kig'. HTFRAMERTMRYMBEAERERK, RE
MBE B F B SH R BIRE AR BB = R

3.12.2 R ABE R A MM RRAE

HRIPHRET:  JEB5 KA ST MR M 4k FEFR MR 5e
PE 511.09~18.97 kI-g'!s F P B/ MRBeHE h MR LM BT R B ‘AR
BAE I RE+HI R R R 7.88k1g. HAPEARKR
BHER: 17.76~1897k)g"; EAKMBEIE AR 11.09~17.58k1g"; BEH
BRERE R 11.31~12.47 kI-g'; BEDHMBRER: 15.60~18.42 kI-g',
ARTRY LB O MBERERKDIRFERS: EASBEN>EREE,
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Fig.10 The calorific value of Imperata cylindrica in the 5 pattern vegetation restoration stand
during the non-fireproof time
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WHEAFRERK, H: 17.58kIgs KHKBWAFNBERREES, BF

BB R RAFANR, K. 17.18kIg"; BER: 04k1g", WHHED
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Fig.11 The calorific value of forest Litter in the 3 pattern vegetation restoration stand during
the non-fireproof time
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R S#ATRX BB S AL X R PR AR AR M RGBT TR K AT M B

AT B 11 IR KHIA 3 MEEIKREX P RAEYHRELR, NET
4, @HRARTREDNREAERR Y 1842 K-g's BUMIANE+
PURIBR A, K. 15.6k1-g'. BHAEIEKKEHRRBAAR, WEHUHE
TH, MRERPHEEDTERREE.

32 FREHKRERAKS AR LTS

AR G & RRETRYRBRME D, —BRTRUK S BE A
BH5IRKK .

321 BIXBRBR AR AT E

ME201 5 SHEBKEEAMFETRYERESE: BF (Imperata
cylindrica). L ¥EE (Verbena officinalis). & B E (Brachiaria reptans).
&# (Bryophyta). = 3L (Caesalpinia decapetala). 43| (Vitex negundo). 3
H, BFARBEERPRLEN, EEEHEIUNE. Hit, AFRAHEL
BRI E B FEMEF, ESHERKEERT, BFMARERXDRFR:
VAR > AR AR>S VE S FA R RSB A RSB+ AR AR, B K I R 1 3
i4k6.26 thm?, 577%: B/MHRREFHUHRZALI0 thm?, 537%.

SFEBIKEEA P, AWTBEFLEK/MEF A : WSR3 >i8 i
R ERSWE LS EF+ QM. B diREARKTRTH. EFLERRK R
iz (9.89 thm?), B/AKRWAFHUHBIH (5.16 thm?),
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L 24738 AR &4 R R R AR MR RF R R K AT H i B

R4 PBIXWIA S HEBEIRAPFANAHE
Table 4. The effective fuel load of arbor of the 5 pattern vegetation restoration stand during

the fireproof time

o fifFE (thm?)
Ot W s
(thm™  wr mE m RE 4
1B Hu AR A Bk
1 Hh 1600 713 115 475 . 13.3
(PEPF)
) F Sl 4K
il 1400 032 231 291 - 5.54
(POPF)
W A
wE 450 0.06 0.045 - - 0.11
(LFPF)
fil# 850 0.097 021 0.36 - 0.67
s+ MEF R
WFE 600 0.55 0.52 . - 1.07
(LPMF)
N7 1450 065 073  0.36 1.74
B 800 0.066 0.014 0.035 - 0.115
. . .
W RERIH RE 700 087 092 - - 1.79
(PLMF)
/Nt 1500 0.936 0.93 0.035 1.91 < -

RAAFKHASHEBERERAFTABHATE, B FREELSHHE
ZF9, IUMALERERTE, ARSTH, TRENFRAFTERKNE
WHALEMA: 133 thm?, HPFRURAFTER: 5.9 chm?; B/AKHRE
aitk, TWESHEEN: 0.11 vhm?, HPERARAFEN: 0.045 thm™;
BRI BT R SEB K/ e AR A AR > 0048 AR > 1R M A+
REBRIHME+RERTHSWELMN,: BRTRATRRNEFH: Bib
FA GRS (U A ZE MR > 4+ N E TR ST A+ F RS MRS E bk, eyt aT
MNTARERE, ~BRENARATERTRIKAFTE.

322 EHABABH ARG E L
W& 3 aTa: B KHIN 5 MEHKERANEETRDAEE: AF
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Bl AR 3T BRPH &4 B R B IR AR BB R R KAT AR

(Imperata cylindrica) B8'& HE (Brachiaria reptans). % (Erigeron acer
L)\ B8 (Erigeron annuus (Linn.))~ 15T (Miscanthus floriduly  (Labnll.)
Warb)« J1F# (Cynodon dactylon) BIfR# (Agrostis Palustris)~ tt3f (Vitex
negundo ) . & # (Bryophyta) . ¥f % & ( Dendranthemaindicum) . # &

(llex cornuta Lindl), ¥, AFAMERBPHLEN, FEHEEFHE
0.9 k. BBk, B AHN, BFNARAEAEEIKE R W EEN EF,
7S HEEKEERT, REHIRBESHOEF A ERK, B: 1.51 thm?,
AFRFREKNEF R : WEHUR RN ELARE R+ R K>
USRS R AR A AR, P BF AT EER M S LB 258 MBS,
27.90%, ALK : 30.32%, MUHE+BFRIH: 51.71%, RMIALEAK: 12.32%,
WHAR+BERATAR: 19.12%.

SHIEB KR AER T, KT BEFLEKANIGUT A 8 HAA SR> I8 H 4+
FRAM> WEFHMASMW K. B LR, @4k FEFLE K, H: 10.79
thm?; WMHKFEFLEAD, H: 442 thm?,

#5. EBKMN S EEEREEA P TFAY AN E
Table5. The effective fuel load of arbor of the 5 pattern vegetation restoration stand during

the non-fireproof time

WA EE AR (thm?)

WaER W )
(ehm™)  #WF+ HEE  HH WE A
& AR Sl K .
(PEPF) i 2500 5.21 0.89 3.75 0.36 10.21
) ey i K
(POPF) il 1400 0.24 1.6 1.1 0.04 2.98
WE 2l bk
(LFPF) W& 800 0.11 009 0.07  0.02 0.29
ke 850 014 07 1 002 186
mH+RE

"y ) W 600 0.35 0.35 0.09 0.07 0.86
BAH (LPMF

N7 1450 0.49 0.42 1.09 0.09 2.72

b AL 800 0.6 0.12 0.43 0.08 1.23
WHA+ I FE

BAM (PLMF)

W& 700 0.08 0.07 0.04 0.01 0.2

N7 1500 0.68 0.19 0.47 0.09 1.43

RSAAEDT KA SF B ZER T TFAR G5 &, Hohi@ 4+
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W2 HRRH B A R K Bk R AR R R KT AT H

FARFHERK, H: 10.21 thm?, HPHMNTRGH & HRBAR IR
M, K: 464 thm?; MEAKRFRANATERERAD, H: 029 thm?, HH
ERFAROKBEE, EBRES. BHR+AFRTSAN AR S BHELLER
AR 1.43 thm?, HPHERTRATEN: 0.66 thm?, WMA+HREFRTHKH
FAAFBESMHARERNRK, 458: 2.72 thm?F12.98 thm2,

33 FREHUERAKSATRYEENEFE

ER-NZESRARMER LEBRERENGREASFHEEH
BE, MARENFE. RENFEEEZWHIGRE. KERE. KFIES
KT HIETR .

331 BIAHINBUARMEEINFE

BI2h5HAREHEKEEPEFMNRENGFE, HE12974: SHEB
WEH R HEF B R EIFRK/NEEF N 8 H AR 2> 00 1 20> 15 s P+ R F
BRM>WE -+ RIB RS> E DA, 3o 5K I AR 45 K 147.3x10°
kI'hm?; B/MEIK: WF590.99x10° kI-hm?, BEH: 56.33x10° kJ-hm?.
IBRA: AFNREAFEESHAAEBEKEEPHSHEIAMLE,
FRAKRZEHMAKPHAF, H115.00x10°kI-hm?, H78%; B/MEIER
FEHUMBRH, H34.14x10°kI-hm?, 537%. Bk, EmEkmEE, B
SRTRUORE, RHRROAFHEE, UBRMEHRMREE. FEMNGE
BAFEMAERE, WHAKRBRALKPEFNEERAFEANEE, @&
BT AR RBE R R, FREERRE.

BI3HB K BASHEEKERXPIRNERAGFE, Kb, Biviad
KOTFARGBAFERS, H: 265<10°kI-hm?, MELAKNFARERAGER
B, M- 8.86x10°kI-hm?, ¥EHLHA B A B8 B TLAY B 7008 HURA A 6K BT o B b
BB, H: 142.1x10° kIhm?, 553.6%, HXKAEHMAH, K. 99.61x10°
ki'hm?, £37.6%. B KBINHMTFRERUERNK/MER K. BB AH
SO S0 AR YE M AR+ BB RS WR> L+ R RS >R E AR
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Fig.12The effective fuel energy of the 5 pattern vegetation restoration stand during the

fireproof time
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Fig.13 The effective fuel energy of arbor of the 5 pattern vegetation restoration stand during
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