Bt NAHSRIR B Ik SR

Behr N dEEMRO R
=974 #i% FRTH A RN
297 d==K 1A i B A HE
Hh A # Ch
2023 4F 11
AR i KORS:
H10 H&E
MNAEEI | PRI | JER | 2000 /5 2000 /5
2026 4F 10
HARE RS
H
2022 4 03
LU PG A A K o8
E K 5 AR 2 H 09 HE
IEHOAE R EE L | (v 54 Ji 54 Ji
Hg 2026 4F 12
i BIF 7%
H
2021 4£ 9
A6 T 2 PR X AR
JE R AT RE R X HoHZ%E
MR AR SR | JERt | 79.5 4 79.5
Fl bR ERAL Rl 2021 4F 10
FiAR RS
H 15 H

®: ZKMA BIERAMHARE QedRaft. A PFIERF) o




(—) FHEHAREFRAFUTERR S RESFE X
il

~

T E%E: 2023YFC3006800 @ . NI

EZxRERHLEITR
ImEESH

GIE&#R: AR ORUS FRAR P R oR 5 R 4
FREEm: EAXBRRFHESAAZE

ek o 2.1 FRARED KRS PR AR P TUEE RS £ 5t
IE A GERES) : (b3 G AIO

pEFHk: BATR
HEmTLH:  PE 21 e
wERt. MAERE 4

TE ARSI ‘{L

HEATA:  HBR Jl‘ﬁ%k

PATHARR: 2023 4F 1L A = zozaﬁl‘(,}‘q

/JH

FRARZTENERABH
2023 4 11 A 22 E

MOZYF zmvrcaooeamzazs 11-221 7“0:00
l




HE %A

= RS FR IR (EEET, LJ7RE AR AL (0 E ARE
Jide
L RS EE CEARHRERG R RGA MRS TFE”, KR RRIUREL

HE.

[

ARSI RRLLARR, AT RIS, JF S R A R —F

U AR 55 B R AR 2,77 5 B S0 s A7 -5 AR L, FEX AR BEAT 6 5 7R 2R R

=

T ARG B SCE SR NS FIHE .

AN~ AAHERENEE, A “L” &R,

. L EBUES BIE RS, SRR, A4 ARAELRATEN, BT
Fate — A AR, K Lk WU =, TR I E A2 kR
HAL AT RTINS — .

S EETTA G “ BERBBOHRITIE S RE LIRS T 67 TRIES e T
FECRER, RS ERAIAT . ik,

Juv (TTH R ARG BRI E AR, 5B R IE S,
At BATR EEB A FIERI TR . (OTE PRASD AAAES AR IE R E 0 E

EEL ERGURATN Gl AR PRl R K.

e e st e Ao g 0 o ] [ [P PRSP



MEEFERR

1 H 44 F5K AR 5 J RS TIR AR TEF A S R 50
T H 45 2023YFC3006800
Ji7 I & T BERARRERTS AL 24
<E§§§) 2.1 FRARSE i RIS R AR 15 R LIRS
BT 2 HATE
T H Sz | R
S NTF LERTACE 4 10 TR 5
ST 2000.00 Jigc, Heprh i EE B4 2000. 00 JiG, MU
ZWWE MEES 0.00 FHoo, A EEESE 0.00 oo, HAbBRE G E &
0.00 A7
R AG I T] 2023 4E 11 A £ I i) 2026 4E 10
T H & 335
It 3 336 ANH | i IR R A [ 2025 4FE 05 H
N N o ke |
AT | dbnaRll ok R N BEERE
AR | K ERRR A PRI [121000004000067 19W
S IR | HET FEXR |k
Tji H . . Wiy (. 3 . N
73 S B LI | kst . B Jentd HER
ﬁg M | R KRR 35 5| AT | 100083
BRTFF P AARR | AR ETARE 2
P ERAT hE LA R ARAR] i - .
R HERRTE A el Rl
4TS | 0200006209026400903 HATHLACHS | 102100000626
oy BAPATR | MAE PR g
| o % AR PEOW | WE O | WA | 1969-01-21
il
A AR | B4R W50 | 230104196901211210

e g st e s g g e ]

SE20T /31481



BTl | Jbsakolk ks
=2 A W OO %O HAb
% IE%‘?&DEU%%&EW@&D@%DE " % i
MRS |xd_liu@bjfu. edu. cn #BafiE | 13439212063
% FEAA SR B T34 | chengpengle@bjfu. edu. en
TiH
B | BEEif | 01062338144 | #EIHEIE | 13810862663
A
WEARRA | BHE SR | 370283198002191034
W 4 g HE-FHE4H | djhua@bjfu. edu. en
T [ it
K| FEmiE | 010-62337332 | #E)HiE | 13810031251
N
WEFEA | Sk IFFE S | 452323197906120032
) o e
K5 T4 PiCizl: X gt A WIS MBI &
(Jion) iy
(Fi75)
i 5 AR AR AT R
Ok BRI i R,
01 R T T PR | BhE 300. 00 300. 00
i
A [l e RS AR | oy e
02 |l B DR EPE;B;'E ww | 300,00 | 30000
B AT 5
A A SR P ES S RA
Iy iR IR 5 RSB P TR | 3SR R 55 .
O \wm e RmgE 70T | 2000 | 300.00
AR BRA )
il M DA AN 5
e e b i ) - o |
04 KB KRS Jeatdhalk ks | xlmeA 550. 00 550. 00
W TR AT
FRPRE 7 R T A ] ol ek 2
T FRIN T 5 | W B AR AR AR -
05 |ammammnusng| amuae | BRH | 550.00 | 550.00
Gt SR | AR
Nl 4K AR LIS
B it Rt A R R o ot 1asm




Hf

1 Vh 2 A8 Il A KEFERE 12100000435230200R

2 v [ L A o R T R HAP RIS (121000004000124147
b S8R R 35 dhps _

g | PEUCRRBAIAREE NG|y mme 121000007178095957

I AR B A )
eH DAL 2B T e AR b AL S

AP TRIRT 5 By [12100000717815813L

515 E AR TR ST
5 Eﬁﬁa%§i¥%$%ﬁ§igﬁ;k}mggﬁﬁm“ﬁg Aol A7 121000007178039512
6 o i R 2 KGR 12100000MB 11835447
7 AL BT A KAEBEE 12100000400010056C

8 BT AR BRI W TR AR ST AL [12230000E68260468Q

9 FrER LR (B KRR 12100000400010937G
R HRFR_46 N, TPEREARR_23 N, WIZHHARR_6 N, A 56
iH % A
At A e 7 A, WLl 39 A, L 45 A, o0
A

WEAE 5L WA SRR IR AR S RS 2, R Eh N, Tk R A
RN, fEH H A E. T 10 4Rk, FRERAERERE IR R, TR
W EE A SIS 60%LL b T CRRBINIEE R St WEMR A, Ak A
(5 i I S TV Ay 42 At SRR . R TR TR T R, R
) S AR A T o R AR AR T SR, 9 Rbh i o KB P I AR
50 H bR 4B R AR o JOR RO ERL SR IR s R0 e o B S g
MESRMFLA 5 7 A RS TR 3 oy X R DX S R M P S o oA, F i
T R TR BRI S R R A AR R, IFE 2 AN T B AR
WH (KFFRR AR, R 7 K ITRE R 2 3 EE F AR S

Tl [ FE A o R I AR bl oy JORS T i R M I T 10 FE KT SR, B SR R ik
(R [RBTIER . PRITUE AT S RGO R B bR, JFRET o 5 AR AR T A
1500 ()4 ERMLI] Bl 57 2 (R UM STIEAIT 70, W 25 b DA ] v il P2 R0 7 o o S A5
FRL RN R PR AR AN A 1A S B P TR ) 7 o KB TR RS b AR AN
PO SRR T £ T ok ke R DX AR S R T SR B AR TE R AR SR L
TS TR oy SRR TR BRI T 1 R R B B SRR T, IR AE O I AN
DO )1t L P T R AR FE R

AR M2 AT H DL “WLERAT FL-ROR TR - R MR- RE” AL, HXTT
HEAMBT AL, ERETIIRSE . 4R R e, MMy R e .
ZUMIEAERL S KR 5 A TR RERNE . SR, REEN. A%
71, TT IR R i S AL R R oy kR TR A S R 00 9 % S8 S B R AR T I
O HEATTE T ORI A0 T 22 40 2 RO R H 7R

BF FU R 55 ATBA . HRYRIE RA AT 7E P9 A e 7 T H BIBA , Ead b stk K2,

e e st e Ao g g ] [ [T PRt



Mol B Fbe . o ER B AT AT PESRRA SRRSO, R
CEME R RSV B B AR R T S Bl o [ B SRR 2 e Sk E
A NREEE. EEHER. PESER. PEEEEREEIIN 10 KIS
AL, TG AR JHLER  E RN KRR T MR JOERE, RGNS TT
[T I P A T ol I 3078 75 T B I R B RO E ik, AT DA S 4H
TRRARB I LT BRG] I H iR TR AT
b 5K AR A S E R G 30 RT, EAFFMEFAMELR AR E B
7 N2 B T, WP A I ol SRR AR GEAE KO0 e T ek Bl P R A T R
SR SEEEE . B R R SR E MR . B R E KR 4%
2 T, IR 16 T, 163 30 RED, RUIEH 100 I, E R E ST
MifRifE 10 ST, R FEARIBTL 300 A5 . BIBNELEE d di SRl g KB H AR
AUHTEREL” RIS IAL 3 5, A B R G [ X R SRR L AR
5 I R AR B 4% N SV B B T S R . AR S ARG [ SN R AR ARBR Ak
T HH L 0T P9 2 e SRR RN B2 AR AR BH K B IR 2 58 10 31~
RSBTSRBTS = o AR R G

A 0 T S5 I SR, SRR A LIRSS L S IS TR
PRSI IR TG AR TR U 2 A E A TR BURE, AT F T RERT AT
BLE TSR

TR S R AR AT H PUTE TR i SO AR BRI L T T SR T T T A
PG S HOR ERIEUHT, AT 1 BENE EUET A 4 BIRORGURTRCR . TR — e B
O 2 IR ARG K, TO B A S DR L F R B R A . W b i ol 47
T RS, A MAETH R E R E DI TS AN 2 B, BERRE
i JOR AR AR R, BAURRt e, S RS,

BRUH: L ASHAT R AR A E SARMECRD, SN O SR E — S A s S AR
i, THLZWIAE I SAIEE “000000000” ;
2. BN B BRI B 4 TR
3. LT P RN S AL AR B TR P RN B BRI, D AR IEIE WS

Nl EsERre e e e R R R R R R st



I EEEA (R7):
EERRAZT (BFE):

RESAFBLM (Z5):
ERREAET BB }é :Z
¢

RERRAET (EH): ;,l % %
2022 #F£128 3 H

EESN (FE)

NiEsERr R R R R R 5 st



(2 WA MR NG B 4 SE RIS R X #E T

57 AHEHE 32271890

AN 1609
A I R

AT ARED  [10008308A0055-0096

e R
P 25157 BR «
Pt E 5 B -
5 B B FR:
BEEER:
i A
B
B B 2 D -
G e
RFEERLL:
B A A
HE A H:

2227

EREANFES
SR B B
(REHTED

15

901006835

i 23

L Pt e K g T e A A S BT LT 9

5477 78 MITEPR: 2023.01-2026. 12

HBEAR

BT TITHEE BT e AR B35 5 b ROk R 22 12005 4

100083 B iE: 010-62336703

xd 1iu@bjfu. edu. cn

Jemekkolb
A 2} 1E: 010-62337088
2022409826 H
ERBARNFEEZRASH

Version: 1.006.835



o 5 A SRR A L BB H iR s (i HD

ERBARIFREEEm B R B ERIEA
(MEHImE )

— HHATTAMCE] (5 A RFFE RS T I H A ) CRURRFR CeHEm gD O
o WEATUR AR U], 2 R 5 SRR BB S F B B AN AT Y ¢
% AR S B IR H B BIANE Y (LUFRIFR GG RANEY | W
FASRBI ARG R O B W B 00 CBGRVEIL A HD R Gt EnD i ERIA
FHUEMERAT (H K QARAIE R I H o RIA5)  (BURRIRR (il O .

s HE HRIE) RERE T SCPSROL . R AER.  GERIEY @R AR
Bl 3 DA I FAS BT 1o R At HE S e AR A I BT RIBRAT . R AR
Wi e -

. GbRIHRY A USRI
(=) fi%: HARGHNE.

(GROREE Y/ ES ATFREE s S 3N SR VR L NS € U Y &S TR

(=) BIHAFEZRG: HRI R F 4 0 H R R S A B, 5
TIOR8, ANTTBR A R CHUAEI S TP 0 H PR R
Bt WA h “AECGE WL R H AT IR H AR DA DG BESR Y, AR H IR
UEPAT G, IR B AR R e 53 AT /B

(MUY BrePisdde. MRARRLHERIIH VEENAEE, Helle HIm E TS, Jrei (E%
H SRR S0 H v RS RR S  d D) JER BE B OO AT ] 15

CHY IE3:

Lo T bETH . HBCRREARE I . R (el Ay BTN I v L A
BUER” b oo B HRA BRIk, JAdEs “OrRnERiaH
B R AAT " Ry SR CHEHETND wh kA DR 2R R )T 5T
FRERCHIT ST M PR AR, AR “HURBT I SEE R LS R” JF R SR i o
e

2. ERUH. EAEER GBRXO SERFEHE . TAH . BRI ARHH ST
I L R RIITH « AUEFE CHRAEIRT RSO, R (¢
fEAEIE AN D EREGHT (BHED WA, A ATIRE. S AR (6
A AR TR AR TR BE L T SR A A SRR bR ) sl AR A (WFRD
WA BbAh, BRI Lk
CL1Y WRSE A A sl A SR b n) Rl 20 f o) A Cal RS AU Uk
HIRESE CRIFRD T SRR Bk
(2) BHTEESHHEST, SEPAA () ZRFRR ST, BRI
RN SUPA NS S
(3) VEARAFEZHFT CHHED vl

3. BUBIHHEADUN . AUERE MR BEREILE S, TR
E:
CL) WS s

171

10



5 A SRR A L BB H iR s (i HD

(2) SE&ENAMIFFTELR, BERIWEST A I 2 A RS CRURL 2 S (R A 1T
M

(3) WP, W5 2 e muh H s (BRI

(4) FERFFTTRI

(5) WFFEBAARKIALHENE B .

FEMNRL A PO I H s JUEF AR EE SO W, S Gk
Y PR % 5 A R AN, HE e I AT AT R, f#
AR RS

(1) FAFERUT AR A CRAS SRS 1 SShRl ) 85 097
)

(2) W& CEIE TR RZ IS LR, RS &gt
D

(3) *ELERFIT R

C4) FLAETRH bR U 5 2 4

(5) TR A A oo

A FIAREMT H, 20T I Ay S TR,

5251

"



4

5 A SRR A L BB H iR s (i HD

i & pawer (w8 | B eseron | o ik
;| ok WA
g REE S S FLTIBEEE [xd_liu@bjfu. edu. cn
?; Gl i 010-62336703 PN
Bl Tk R Hostbolokas
Bt B R BT PR AR
Bl &% B Hoshioks ey [L0008308A00
%_ii LIS PN 8 LY HLFHERE [livaoming@bjfu. edu. cn
:]S: H, i 010-62337088 Py kit |www. bjfu. edu. cn
& L % W
%
BOH % B (L Bk e b LT
% oW K B LA ER N
Zlow o owow
- I I
AR
e 47 4 M R023.01-2026. 12
H OB %O B

5371

12




oA 5 A SRR A L BB H iR s (i HD

G E#E

LR

T HAUAE AL X S EREF Tl RA bR (Pinus  tabuliformis) SURLSRA X EiL PG, EFEA )i KR
(A A BB (ke ke 4RI Je) 1R e, I T A1 R b P A R S b R A
B EAs R R EHETIREEIR . T R R A . LI B
LRI EL MOAREHIRRAE, TR B PR R R o S A SV S AR R AR, BT RS A R A [ 1
T Tl AR AT R, AT AL G5 T R, b CR b A PR K e ST £ Tl ] 22
FZ. FTRMANEL, EMEE CRARER . HIRECE S AR R (R, A 5
) BHEREARI A (DhREMEIR S IhRESFEE) AL, PRERTEAIR KBEsR L R 2 Fi R3O0 L 33T
EhASMIREN, R GHE R A MR B BRI, T AR AN RSB R R () R PR AR, WA ST Ak
Jr AR PR AT B N R AR T SR (R 0

Abstract:

This project is intended to select burned areas with different burned time and intensity
(low-moderate— and high severity wildfire ) in the typical distribution area of flammable
coniferous Pinus tabuliformis in Shanxi Province of North China. The site factors in the
forest was obtained through field plot investigation., The laboratory experiments mainly
includ functional traits, soil physicochemical properties, soil microbial community
characteristics and soil enzyme activity. The corresponding indexes were deduced by the
calculation formulas of biodiversity index, forest regeneration characteristics, and
functional diversity index. Based on the conceptual model, the relationship between
driving factors and vegetation regeneration was assumed to fit the structural equation
model to analyze the direct or indirect factors that promote the regeneration of Pinus
tabuliformis forest burned area. From the perspectives of time, biological factors (
forest regeneration, soil microorganisms ) and abiotic factors ( soil physicochemical
properties, enzyme activities, etc. ), resource balance and utilization ( plant
functional traits and functional diversity ), this study explored the effects of various
factors on vegetation regeneration dynamics under different fire intensities
systematically revealed the regeneration mechanism of Pinus tabuliformis forest, and
understood the synergistic effect of different driving factors. The results can provide
scientific basis for the ecological restoration of Pinus tabuliformis forest after fire
and artificial promotion of natural regeneration

X A SHTF) : HKER: Kt Wbk RIS, DhRerR

Keywords (Fi4r54FF) : forest fire ecology; burned areas; Pinus
tabuliformis; natural regeneration; functional traits
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B EAs R R EHETIREEIR . T R R A . LI B
LRI EL MOAREHIRRAE, TR B PR R R o S A SV S AR R AR, BT RS A R A [ 1
T Tl AR AT R, AT AL G5 T R, b CR b A PR K e ST £ Tl ] 22
FZ. FTRMANEL, EMEE CRARER . HIRECE S AR R (R, A 5
) BHEREARI A (DhREMEIR S IhRESFEE) AL, PRERTEAIR KBEsR L R 2 Fi R3O0 L 33T
EhASMIREN, R GHE R A MR B BRI, T AR AN RSB R R () R PR AR, WA ST Ak
Jr AR PR AT B N R AR T SR (R 0

Abstract:

This project is intended to select burned areas with different burned time and intensity
(low-moderate— and high severity wildfire ) in the typical distribution area of flammable
coniferous Pinus tabuliformis in Shanxi Province of North China. The site factors in the
forest was obtained through field plot investigation., The laboratory experiments mainly
includ functional traits, soil physicochemical properties, soil microbial community
characteristics and soil enzyme activity. The corresponding indexes were deduced by the
calculation formulas of biodiversity index, forest regeneration characteristics, and
functional diversity index. Based on the conceptual model, the relationship between
driving factors and vegetation regeneration was assumed to fit the structural equation
model to analyze the direct or indirect factors that promote the regeneration of Pinus
tabuliformis forest burned area. From the perspectives of time, biological factors (
forest regeneration, soil microorganisms ) and abiotic factors ( soil physicochemical
properties, enzyme activities, etc. ), resource balance and utilization ( plant
functional traits and functional diversity ), this study explored the effects of various
factors on vegetation regeneration dynamics under different fire intensities
systematically revealed the regeneration mechanism of Pinus tabuliformis forest, and
understood the synergistic effect of different driving factors. The results can provide
scientific basis for the ecological restoration of Pinus tabuliformis forest after fire
and artificial promotion of natural regeneration

X A SHTF) : HKER: Kt Wbk RIS, DhRerR

Keywords (Fi4r54FF) : forest fire ecology; burned areas; Pinus
tabuliformis; natural regeneration; functional traits
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