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FRF A M EEY H W OEAE  HEM kK R
1 dbeR2EMR B, AL AR A R B IR B BRI e, Ak 132013
2 REMLEEE N ARELZERERFREPL, KE 130022

TE MU JOR R A TR TR A —FhGete Joks MG R A B BIRIASE | S B BRI A 11 B BT R ity BA i i 4 £
It AT R A I 7 A 3 B R e R AT N R A F B b, SR AR K I A RO A v ) B BRI DL 2y
HaIX 5 A2 N TR 2 2298 AR MO BT TE T 2 , LA PR 2 i b S 96 DAy ki, AF A [+ 3t SRV 9 RORE A R AR Jo 1 T
JEARAAFAE . S5 RN AN [RDRLAR (4 15 L ot R AR IR e o v il BE 22 1) AN A 7 S 35 25 53 (P>0.05 ) | T AN [R) M 26 A0 — 25 9 <2 B
Xt PR AR5 B el JBE ) 2 M) WU A7 7 S35 22 5 (P<0.05) 54 B BB JSOREAR T AN [m] 3t 286 22 1] F) R AR R e fe o i P AR A7 AE .35 22
(P<0.05) , AERE— Pl HE ORI T 85 3k A (4 BRI Jo i B2 A2 e o 194, oo T 3K 897.53°C, FLUR /KR M , A7 B 1l 3t TE 3¢
Lyt A P 3t )68 B BR AR Bl E AR A [ 3t 2 ) B o A9 o 2 i P8 A v, e AL JBE T 3k 618.83°C. ; B 5 A B I ] ) 434
T S B TR 1 b 3R T BE B 2 FEAIG , 3 Z DR R T LA y = @ x o EHUE OF BILE LR (R*>0.9,P<0.01) o FHOGHSY
SRR T LA X AR KO I R SRR A R BRI R

SRBRR XL RS T AT 5 RRRAA b 5 i J22 22

Characteristics of humus smoldering combustion temperature changes in Larix

gmelinii plantation
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1 Forestry College of Beihua University, Beihua University Science and Technology Innovation Center of Wildland Fire Prevention and Control, Jilin
132013, China

2 Changchun Work Safety Emergency Command and Safety Supervision Information Center, Changchun 130022, China

Abstract; Forest underground fire occurs in the humus. It is a slow, flameless, low-temperature, persistent smoldering
combustion maintained by the heat released in the whole combustion process. Therefore, the temperature of underground fire
is an important indicator for studying the characteristics of underground fire behavior, and it is also an important basis for
monitoring and fighting forest underground fires. Larix gmelinii plantation under five land classifications in Daxing’ an
Mountains was taken as the study object. Based on the indoor control burning experiment, we studied the temperature
changes of smoldering combustion under different land classifications and particle sizes of humus. There was no significant
difference between the highest temperatures of smoldering combustion of humus with different particle sizes ( P>0.05),
while the effects of different land classifications and their interactions on the maximum temperature of smoldering combustion
were significant ( P<0.05). There were significant differences in the maximum temperature of smoldering combustion
between different land classifications under four humus particle sizes (P<0.05). The smoldering combustion temperature of

Tatoudianzi could go up to 897.53 °C, which was the highest of all humus particle sizes, and followed by meadow bog,
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slope mountains, flat mountains, and agricultural land, where the smoldering combustion temperatures of humus were lower.
The surface temperature of humus burning in the same land classifications was relatively high, and the highest temperature
could reach 618.83 “C. The surface temperature of humus combustion decreased with the increase of combustion time. The
relationship between them could be fitted by y =a X x” , and the fitting degree was high (R*>0.9, P<0.01). The results can

provide a scientific and effective theoretical basis for monitoring and fighting forest underground fires in this area.

Key Words: Larix gmelinii plantation; humus; smoldering combustion; temperature changes

FRMHD T KR A S A SR 1< J2 1) — PRI, B IR 2 — RTINS . AR 5 AR X
HIRRRBRGEA T AN, HeZ SRS N, — B AR T R K W | KA AR & KK A5t , ARARME i
i, X R R FTRR DS T BE S RPa AR — B 1) (BIOH slgdr ) Y i 1976 ARTE SR A IX & Ax ) ARbk
TR T Kok 6 A4~ H BT 5 1997 4F AR BE W A e % K A IR T 0.81—2.57 4 v 5, M 24 T
AR RERIAT IR HE R A 13%—40% ' 52009 4F % A= 76 V5 9E 2 8K IR E A T B3 KO8k Be T ILAS 2
1152010 4F 7 A B R L T RBUBR LR &, BT 150 /235500 Ml WL, 2R T kot
NS g R R AE A PREE 1S I T SR A FAS 3, BT AL T K R AR BN o R AR S IR 1%
A, M EH LS K K AT R 5 3R KRR 5 K AT i AN TR)  JHR 8 7 2 R JE 1k 2R A T 42 Tl SR S O 0, AR e 144 7
BT SR A ST BT LA H RTXT R K A ST A LA, R Y Ah R K BSR4
FER IR HRE B BRI o b 7K ASE B SE I | KRBT LA SR B AE S5 7 T o 7

FRAHL T OR—FRZE 12 TCIE AR 35 A 0 BB IR 8, B A~ BR b o R 40 02 5 1 B T R I 1) 4 o T 4
FE I BT AR A B PR R AR, S e S B T TSR] P KR s 2, K I N SR AR o T
M KRR SAT FTLAML R K e A B 7= A B3 B R AR 5 L K AT S A B T B A A, T AR AR T
AV TN DR AR P ) T RS AR IRAT AOBIF T LA R B T A AR ST X G A Kk B R IR e 1R AR b R
AEAIRE R T AR XA D RS2 b DX SR TR [ b KO X S — A5 DA RS2 U8 26 i s N TRk
VB AT ST AT 4 a2 Y i R S | TN R G X e o AT AN ) e 28 A B TR 28 Ko B R AR e A v TR
JEE T35 M LA B S b 9 T B 28 AL SRR TR () O 2R o R S 53 SR B A A 2% DX R MR T e W) b Rt
PRAERLF AT R A BRI | DT 5 KB b S B AR AR R KA FT RS FT/N T 77 Fh 5]

1 MREHER

RGBT 3 e e b i, 2 P o — 1 A
IEBRIX 2 3 TR R AR IX. [T 442 Ay [ 5 o 5
() A 25 DI RE X 5 AR SRR X, o 3 [l AR P T = e
VISR B H A R AR AR, AT R IR A 2R 2
(12T A PR R AN G R, R
Wy 2R [ L T Aok 22 X AT SRR KRB 4 i
{2 LB 4 R R AN T 5, 5 Ik Ak
DX A 7, A i O 125, PR AR T KRG R A AT G
(R

ARBIFGE IX S Ay TR 2 U i IX A 3K 7 AR AR 225 4
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(K1) o AR &7 0 FREIE VLA PALHS , Mo Ab K 242214 Fig.1 Experimental plots
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AR A AL &

o ARG 3

0 20 km

http ; //www.ecologica.cn



8 TGS A LAV IR N TARIE BEL ST AR IA b il 78 A R AE 3125

—AEPF SRR ZEEOR , AR Tl - 1—2°C , 4R A ZOR 1800—2000°C , Jo I 90—120 d, AFF i &y
450—500 mm . FORHES VIR T 1973 4F AL T RS A A7 XRIRG 15 km Ak, 6 THFTPE 38 -5 s 2 25 Aoll = 9
IRIRMAZ AR 42, 4 it ol X 288 T A 7326 hm?®, =5 TR P R 24 B2 VK A (Larix gmelinii )  FER ( Quercus
mongolica) . FAME( Betula platyphylla) 11145 ( Populus davidiana) \2EHE( Betula davurica) %1%,

2 HR#MBERE

2.1 EpAhEA

T 2018 B Z=B AN RTHEKOE LW b DA IR wF #EA TR AMA A . 2 XA [l 2 ™ AN TR Y
LA AR SRS AE BRI LUk 95 Sk ) (S fa) - SRR A Ao T ) KR M | TS L |
ML, FEREDHIZE T FEHLIEEI 3 H 30 mx20 m (1452504 Ml 4240 - 1 50 1o 000 et JA8 e o SR B2, O SR LY
FEANED  FE R A E AIHEEER (R D),

R1 HHELXER

Table 1 Basic information of sample plot

e Eai)i s Ma#z y il b1 7 JE B TR
2 W ZFX _ g AERS B4 BE 5 H o J5- B
Land classificati Altituder Longitude Diameter at Ace/ Canopy Humus

.an *1E 111 ons 1 m >,

and classtications ude and latitude breast height/cm gera closure thickness/cm
H 3 1l Slope mountains 566.0 124.04°E, 50.34°N 22.4 22 0.7 12
3347 F Tatoudianzi 406.3 124.09°E, 50.32°N 22.5 27 0.5 46
7K ¥EHs Meadow bog 379.7 124.11°E, 50.30°N 21.2 26 0.8 35
JCYE L Hb Flat mountains 407.2 124.08°E, 50.30°N 20.6 28 0.8 40
A< Fi i Agricultural land 553.8 124.02°E, 50.35°N 14.8 16 0.7 12

2.2 WIRAE S A B

FEREHRE LA XA R A 2 S 3 B 0.5 mx0.5 m H/INEETT , EHU/INE T 82 BRI, SR G 125 303K
AN/INEE T PG T T T [T S B0 2 SR B v B R R R T I R AR R Bk 2 IR S B T A
RYZASrh S XA 105°C ELMET 48 b I B HE 1 A JE8 5 55 1084 7 e (8 P o o ARG 56 05 7 A
W TRk <20 H <40 H . <60 H <80 H AIEH R H T HI Bl S bescut . 2 fs Bl s b s
BT T V0N S 00 1R 22 s 7 0 2 %) R A 5 P E B T R A R, 105°C SR HE T 24 b (I A A T
4T,
2.3 JEFE AR

AR SOl A 2 BRSPS B0 26 B o AT N KRR RS, RERGURERIILE 2, #l
SRS SR FH IR BRSO NP, 12285 B 5 20 em, ISR 10 em , BEJE 10 em, N HAZE 10 em,, SE56 AF(F FH R
LA A VA ARk SRy B 1 0 P Y 2T 4, LA AR M PRI PR VR . K 30 em, EL4% 2 mm 19 K AUBAHR (R 42
JEE B SRR e et A TR AR A, SR 0 2 3 R R AR O R B AL i B B T A i B R S A R 26
NI ZSHEIAE P2 1Y 16 38 18 NI9213 H JE R 5 4R R F1 DAQ- 9174 HLAH (4 R HE) 20 . Ba 5% 48 J ik 4di
Labview2018 , A4 1] A e s AR P LA SR A B A T AR A i 2 o (0 P 32 2 A I A/ S 52 36 1 73 | R
FEAE TN EL Y5 =2 ) 32 245 05 3 ol o AR, o83 B i

W AN TR M2 AS [ AR 1) J8 B85 2 1) B 1 BRSO R 4 v, BRSO Ry 4 A A T 1 L 17 T 4 B 3 em JE4T
6 /L. K K BRI AR A /INFLEL S A Al Ak ol FH R T 3 A e A AN B SR AR AR S5 ) S
B AR e 2o R v 1 90 B A A A A i [ 2 S A fEL G , B0 A SR AR MUK R 10 s — IR, LT AN #7818 A i o
T 1 h 2 S5 08 TR B RN A S A T, in At 8]k 1.5 b, IR R 500°C , [RIE Sh fRAIE S
SR TIPS R Z RS 2 em BASBR, T8 IR 5, 6 65 98 ot 2 2 I 0 F— AR A rl 1 P A
N b R B 1 AR Ak
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Fig.2 Underground fire temperature acquisition system

2.4 HdmabH

TR excel MR ATRIZL ST, (] SPSS AT XN 7 24047, WK 0.05, ZH L kN
LSD. ffi [l origin 58 A& Jr AR I T2l A 2R, oA =X B B A 14 R BT HIE 19 20%—80% , 48 14 P4 4
LRIRIME, BN ISR Z R B 1 5 R AE A e/ MEL

3 ZBRE55

3.1 NI HI 2SR B TR AR T TR IR e fe e Tk J3E 5% Wil 1 % EL 43T

FESER It B IRAT R B, AN RIS 1 J 5 I B R AR e i 8 A8 AL B 2 e T i, SR B e e R B 2 05 R R, T
AN Hb 2SR A28 114 J8 L SR8 7= A 1) e e YL A TN (), T AR SR AS (1) e A8 A0 8 9 SR A8 %o B AR ™= A4 11
5 e TR R B2 i A LR 2 250080

&2 MIHT S [E) A 1 5 B AR B 7 A 1 e v TR 22 IR A AR L B 35 25 57 (P = 10.000<0.01) |, T AN [F]
i B SR AR BRASR IR B 1) e 10 S TRLRE 22 IR) IR AE 22 53 (P =0.238>0.05) , AS[RIMBISFIE 5 ok Ae — 3% Z A Y
A HAEFMAFAE .35 25 53 (P =0.046<0.05 ) , PSR 3Z06F P A 2 At — 25 3004 7 187 BARRUNE 43 #T

£2 FEMEMEERMENFBRERSRBESME S 0%

Table 2 Variance test of the effect of different land classifications and humus particle sizes on the maximum temperature of smoldering

combustion
1545 Norm df F Sig.
M2 Land classifications 4 20.661 0.000
JE B FRA% Humus particle size 3 1.438 0.238
2 x[E 58 kA% Land classificationsxHumus particle size 12 1.908 0.046

e 3 T 4 B FE BURAR S5 T, N[ 2K 22 18] BV AR08 = A 1 i oo T B S AP A 22 5. b Y g o
kAR <20 H i, AS[A] s 2K BRBRIRBE 7= A ) die i TR 2 A0 A7 Bl 38 22 5% (P =0.025<0.05) , HiAth 3 Fl 5
RAR T AN [R] M 2 B BRIA DS 7 A= 1 o e YL 22 (DR A A W HL B 25 22 5 (P = 0.000<0.01)

L 3 AT, JBEAR BORLAR <20 H B 35 S fa) RS 58 BRA b 1 T 2 e 5, R P e v 1 B2 T 3K 741.19°C L 1
{8 631.57°C ; HUORA e 1L Hh A FH b KM, R BE fie =0 3 2 (R 3 {2 567.96°C \542.79°C \528.93°C., H. 4 Ff
I8 T TR o o T 2 TR AN 22 57 5 O 1 b )88 R o8 T R A (0K, RIS (N h 423.12°C ¥ 1A
458.64°C , 5555 3K ) ¥R b 09 i L R R IR S 2 IR A 0 35 2 5 o B B Bk AR <40 H I, 385 K ) i B o
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BRI TR B [P S o 5, oo TR A 897.53°C , J A Hbu 288 %) 8 B IS A b 1L B e v 1, 20 686.51°C , 5 H:
by 4 Foi b 28 22 HRAEAE S35 25 5 5 FLURIR K I b 0 R e e v T B R 818 530.65°C , 55 JT i 1L b J8 8 o 49K
BEINIRBE 2 (A A7 76 0 35 25 5 R b 8 5 o b | G35 10 e 8 30 Jo R B 1) L B8 AR, Y89 49 1) A 480.01
461.61.369.13°C , HiX 3 Flti2k 2 A RAFAE B 5245,

R3 TRBERMETREMERRRERS AR N AN ST

Table 3 Simple effect analysis of maximum temperature of smoldering combustion at different land classifications under different humus

particle sizes

24 Parameter F Sig.

xS k4% ( <20 H ) Land classifications * Humus particle size( <20mesh) 2.95 0.025
2 xS F TR 4E ( <40 H ) Land classifications * Humus particle size( <40mesh) 10.23 0.000
oSS k4% ( <60 H ) Land classifications * Humus particle size( <60mesh) 6.28 0.000
2 xS H TR 42 ( <80 H ) Land classifications * Humus particle size( <80mesh) 5.99 0.000

JERA RS <60 H B S fa) - 1) J5 B ST A2 1 B85 35 1 o4 650.71°C , 55 At 4 Fo i 28 22 (M) 0 A7 At 35 25
S s LR R A T b B B TR P 114 S e T I 546.48°C , 547 i 1L M R T 1L b 22 AT 77 B 35 25 5 A0
M TCHE Ll A B b Y AR TR IR B RRAIG, HL 3 B BN B 22 5 S TORAR <80 H B & A T
1) B B R e R YL (B R 650.19°C , 54 P M ANAT 394 1L b 22 (B A7 S 3 25 57 s VRO /KN i AN T 1 Ly ot g
B I R 1) B o T BE 34 43 ) A 587.41,539.24°C , " Z MIANAEAE I 22 5 (U R S AL 2 [0 7 7E B 3%
2557 A FH R 3952 Ly b B 3 O MR TR B A, 43 311K 481.19 ,420.94°C , H —H Z M ANfAAE B E 25 5%

800 - JETERRLAZ<20H 1000 — JEFE TR <40H
a
o0 T ab 2 800 - El
600 - b
b 600 | be be E
500 | ¢ é
400 |- é
& 400
;1_; I | I I I 200 | | | | 1
g R R = N B F =y R N -y
2, = = = & = = = = & i
g x X & X % F K 8 X %
& & R L & i S
= S0r BARRR <60 1000 - PSR <80 F
700 |- b .
600 |- be 800 [~ b ab
C C a
500 - él 600 - Iél be
400 |- é
300 1 400 |
200 1 l 1 l 1 200 | | | | |
R R = N B F =y R N -y
3 3 = b=y | 3 3 = B S|
i R # & R S

#19% Land classifications

E3 AEEERNETARMMERBRRRESBEENZEILR
Fig.3 Multiple comparisons of the maximum temperature of smoldering combustion in different land classifications under different humus
particle sizes

P LA AEAE R — AR IR ) B3R 7R 22 AN .35 (P<0.05)
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3.2 JEHH BRI be b R B AR AL RRIE
3.2.1 AR T R KPRBEH 3 d i iR

1 4 T 38 S AR 10 B B T MRS58 b 2 d v TR B A% <60 H LASMER I S =i 19 5 FL b AR 0 < 40 b 3%
T 51,00 618.83°C 5 HIRJE A AE <80 H bRy 615.78°C , Fife <20 H iYL F I Ry 545.56C ; i
<60 HAfH &5 5 AL, R 450.13°C, 4 35 1L 25 0 T 2 58 4 ok 42 < 40 H I M 3R 008 B i i,
529.87°C ; HiK IS 5l ok A% <20 H I 1 28 f i 1Rl 471.86°C 5 A ki A% <60 H i) 36 I & e (1K,
416.37°C , TCHE 1L AN M AC T T8 50 S5 MR A b 2 10 o v TR A Bt o 420 P 348 o v v, 8 3 A 4% < 80
H A B o 95 70501 R 544.61°C (585.76°C s Ridd <20 HIREFAX, 4301 485.13°C [511.82°C . KIBHIAM4 T
WU B 5 S by 1% < 80 I B M ZR VL BE B 5, K 573.50°C 3 Bide <40 H A3 IR B f %} 511.55C .

F4 AEMETARENEEAERPRBEMRESEE
Table 4 Maximum surface temperature of smoldering combustion of humus with different particle sizes under different land classifications
Mo B el
.
TR AR/ B Maximum surface temperature/°C
Humus particle . N
size/mesh G Tl A AT Kb
Slope mountains Flat mountains Agricultural land Tatoudianzi Meadow bog
<20 471.86 485.13 511.82 545.56 541.76
<40 529.87 485.45 513.34 618.83 511.55
<60 416.37 522.95 561.23 450.13 555.31
<80 440.82 544.61 585.76 615.78 573.50

3.2.2 R[AHIZE TN T KR BE b F IR EE 5 IR OC &R

BTy =a x 2" IR S FhHLZE A [FDRLAR S T8 Bk be b 2 RS S I SC R . N S FTLAE 81
FMETFHRARITRE R AF 0.97—0.99 Z (], W2 AR /N 0.01, Ud B M 2 IR B 5 B 0] Z [0 09 X R A7 &
y =a xx" FRENEESE, BARA RO, B b (E#E/NT 0, U BH 6 5E SR (1) b 25 15 32 B IR 8 1sf () 11
0 TR BRI

4 itig

4.1 JBEFE IR MR E IR WS 14 Fh 2

MRKAT A8 BT AR ) AR AR T 46 B 24 A 2 Joe L 22 AR A A o o v i 2 B 118 ) 45 b B 4 A
A R R SRR 56 K K A b AR i B AT T LA 2o PRy MR 5 B TE AL | T2 6 T Bt A 7 0L
I, X PR AR KRBt — R [ N A B P TE AE A,, G AR AR ST B XTI PIAORR KA T 77 M 00 A ki
TP AR MR KOS TR Ok, ol TR BRI PR 3R HA AR I PR b 3R IR A i LA
PR A K S W 220 M T 2 M K ) ol A T A ) e DX 2 A Dy M R KR T, X
FifE B0 T 5 S A AR I BERILPAEAR 58, | INF [ R o3 S5 A ARE T , R AT AN RO AT AT B8 A R R R AR AR, Rk
AT 5 2 IR S KR TR] iR KR A I B G ) BT LAARE RS TR B | 8 5 R 45 kAT R R b
BEATRISE . (R AT ) BT A RAGE AR 2 Bl i, ARARHL T Kt 2 At , BT LA R il 7 242 B3R B o T
Mo KARSEHI T R HER . AN SO i % N GUBE L6 , 6 R 220 M XN [ IS I AL F) N T 22 A b
B B I PR AR 7 A A E AR AR E AT 1 0 Ao T 9 e e v S B T B A AR e 1) e a5 R L R A e
Huang 1275705 AR5 45 SEBEAKRF 221 ELAIE S 7 358 B A S5 56 B b 0 ] R 4 FLAT AR, B9 4 2R AL
ARSI
4.2 JBEFE R SRR IR AR

AR ARMRIRBE B LR, , AR bE = B R 2 —  RTRMII 23 0] 3 A1 R/ AR SRR 52 00 6 bR K B0
B BRI E ek 7 BRSNS A A B, A [ JE B O A T A () 1 2K 1) 9 B P A MR o Tk =2 IR A A W 3 22
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St A Rt SRR B AR ST R g AN R 2 R A TR ) T 2 B A B BR AR B R A A R R TR A
XEARBIFE LS REEAR B, 76 5 b rh 3 Sk fa) F7EAT A0 — R JE R A2 BRIRIR DS 1 B S f i 1Y), e
R T IA 897.53°C , EF 1 Valeria''! | Restuccia ™! 2% JE AT 1M SEAF 55, B BR IR Be 1) B 0 TR BE A
600°C ZE 47 , WA ST 004785 L o B AR MR BE S 00 s = A A s v T 8 22 785 T 600°C. , 2 W i 3 I R e st T 88 ik
B IR R KR BT (), SR BRI R X RE ) B AR R G AR K, AT EL3% R BORL Y BE T, DI 15 J AR
AR BRI, RIS Xof - St A8 Rt R /K A — 5 BRI, 3 T3 St F R TR B AR R EUH
BN E R EARBEFRY TR, B TRE A E SN2 SEEIURA S, 7 KRR AR
AV 2 bR ) A AR SIS rP AR T RR ) 0 A BT e X A K B A — R RS T K D% %
A 3t [X 38 3 A1 2 K T FRAE 3 Sk i) 1 FR A 24 22 5 R AR BT RLIZ DS BRbR s T K A 2 2 X R X,

£S5 TRMET AR KR EHERAMRRENREESHENX R

Table 5 Relationship between surface temperature and time of smoldering combustion of humus with different particle sizes under different land

classifications

2 JEFHSORAR B e Sie. Ttk

Land classifications Humus particle size/mesh Equation

AL <20 0.99 0.00 y = 986.97 x 171

Slope mountains <40 0.99 0.00 y = 961.09 x x~11
<60 0.99 0.00 y = 922.54 x x4
<80 0.99 0.00 y = 1017.50 x -2

JeyE il <20 0.99 0.00 y = 720.42 x x 108

Flat mountains <40 0.99 0.00 y = 857.11 x x~ MM
<60 0.99 0.00 y = 795.93 x x 10
<80 0.99 0.00 y = 973.54 x 57112

A FH <20 0.99 0.00 y = 938.71 x x 7

Agricultural land <40 0.99 0.00 y = 734.99 x x 7110
<60 0.99 0.00 y = 894.72 x x 1
<80 0.98 0.00 y = 800.53 x x~ "%

Bk ) F <20 0.99 0.00 y = 1097.19 x x5

Tatoudianzi <40 0.99 0.00 y = 1277.15 x x4
<60 0.97 0.00 y = 788.16 x x 7%
<80 0.99 0.00 y = 1380.88 x x4

K <20 0.99 0.00 y = 727.23 x &7

Meadow bog <40 0.99 0.00 y = 1072.25 x x 1%
<60 0.99 0.00 y = 805.77 x x 13
<80 0.99 0.00 y = 1104.17 x 573

4.3 JEEBE R SRR M A L E L T O DA bR R T I

HT T4 KCRAT R 58 A4 B , I UAES R A A A A2 35 AR iy R ARG I, F T2 408 D7 TR 2 D K M
TR EA R TT I B RR T K K FARME R E , P e RO R th AR S R A I v, OF B A
AL RFMN IR, T I RSN KA T U KA R R, DR R R e 22 5 | 3 3 T VK 2%
KRR AR S BRI BT DR B, i AR B2 T LA DA e 0l ke A RIS o K 700 A T AR
it AR X LIS SRR 2 i B8 T s DN R T A [ 28 L T AR 1 e SRl B A v, e TLEE T A
618.83°C , UL iy A i 2 BEAR AT 7l BE 22 25 DR 1A SRA , Bir DUAE SR A mp Al b B0 AN 23 ALK
Yy, AT LSRR G K R B AR 2 | E A K87 it B T S B R B S A 77 9 8 L iR e 38 il 2 B s 1]
ARSI RRARG . 302 Fh T BRI KW A 2R I 36 KR P B 3 3R AT, P SO R B A, (EJ2 B WA Be 1)
NS TR FE SRR IR R P e R A TR RELR | 3 SR A A B IR B R AR BT XS R
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AT R LD, RS Sk ) 1 KR M A5 A 3R K I B A A B KA DR ) T S B A T R
IKEEIR AL — EL 22T KB 2 JE R AR I | DA T i 8B R ) RRAR B DR 2K

5 #ig
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