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Abstract; [ Objective] The spatial differentiation characteristics of the ecological value of cultivated land in
river basins and regions within river basins were clarified, and a differential calculation model of the
ecological compensation standard for cultivated land was established to improve the ecological compensation
mechanism for cultivated land protection, in order to provide a reference for the formulation and
implementation of ecological compensation policies for cultivated land protection in river basins. [ Methods ]
The payers and beneficiaries of ecological compensation for cultivated land was defined, and the spatial
differences in the ecological value of cultivated land in Liaohe River basin in Jilin Province were analyzed. On

this basis, the ecological spillover benefits and boundaries of cultivated land were measured. Based on key
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factors such as regional cultivated land resource endowment and socio-economic development stage, a
differentiated ecological compensation standard calculation model for cultivated land was established, and the
ecological compensation standards and quotas for cultivated land in the research area were formulated.
[Results] @ In 2020, there was an overall ecological surplus in the cultivated land of the research area,
which belongs to the ecological compensation area. Except for Tiexi District, Longshan District, and Xi’an
District, which belong to the cultivated land ecological payment area, the sustainability of cultivated land
ecological services in other areas was good, and they had a strong carrying effect on the ecological
consumption of cultivated land in the region, all of which belong to the cultivated land ecological
compensation area. @ The cultivated land in the research area had an important ecological value, and its
spatial differences were significant. The ecological spillover value of cultivated land reached 8.732 billion
yuan, providing important ecological products and services for other regions, among which Gongzhuling City
and Lishu County were the main areas of ecological spillover value of cultivated land. @ The ecological
compensation standard for cultivated land in the research area was 5 191. 16 yuan/ha, with a total
compensation amount of 5.976 billion yuan. Due to differences in ecological value, ecological profit and loss
area, protection responsibility, and development stage of cultivated land, there were significant differences in
compensation standards and amounts among different regions. [ Conclusion ] The research results
scientifically identified the relevant stakeholders of ecological compensation for cultivated land and
determined the ecological spillover benefits of cultivated land while considering spatial scale and regional
reality, thereby achieving differentiated ecological compensation for cultivated land. The significance of the
study is that it improves the mechanism of ecological compensation for cultivated land and enhances
ecological compensation.

Keywords: ecological compensation of cultivated land; compensation standards; compensation subject;

differentiation; Liaohe River basin
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Fig.1 Topography and zoning map of Liaohe

River basin in Jilin Province
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Table 1 Correlation coefficient of crop carbon absorption
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5P/ 46.4 12.2 0.16 0.46
IKFE 41.7 11.9 0.6 0.49
N 47.1 11.7 0.4 0.36
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NI 44.5 15 0.13 0.38

2.1.2 Bk AR AC AR A A 8 U
b A KT 5 R A A R 2 25 o B A R 3K
J1HY HEAR , S WoBk b 2R 25 T R B LA SR M AR
S, HRAAN.

ec—ef

R= YD)

ec

AR AP A= S AR B, 2 R =0 B, X
B A= 5 T FE 5 L 40 R R P IR 2S5 2 R=>0 iFL IX
SRt A 25 ) P 2 R e LR B0RE 0 v B, L fR R
R Bt A 25 A R B R 5 2 R <0 I DX sl i 2R
AT I B 2 o R A A A 26 AR A
2.2 #HHAESMENE

TE 8 7 B b A 25 A% A 0 At 7 DX B
Mo A= A5 AR R PR AT 22 S A BE AR AR AR I G B
M Hi A 25 A 6 S BF 3t A 25 IR 55 0 (65 Bkl A 2
R B R Mg . AN

—of
esv=LESXA x &€

(8

ec

o esv R BEHLA B AN 1 (JT) 5 LES AR R H{7

B A SRS N (GT/hm®) 5 A AR 3 X I8k Hb i
FUChm®) o #5732 X BB A 25 40 7 88 RS, T b
A2 25 A (8 R B 3 I G b AR 2SR 55 A RE R AR
DR SR R A0 o At DX %) B b A S R AR s
2 DX A S AL T R A RS S DU b 2R 25 A g A
M R WIHE Hb A 25 I 55 AN AR DA A X4k 1 7
SR [V Sy A DR At 1 A0 Ah B A2 2577
2.2.1 BLAMHAZRSANMNIALES) BrHifE R
ROk AES R HA Gk 3 R AEY 2RSS
Z Rl A 25 MR 55 T RE L AV Bk i 2E 25 IR 55 19 1 1) 1A
() BN At ) P o A v AR E | A 24 45 Ak 2 i ot )
SRR A 2SR AN T A R AN . B
PR A 25 MR 55 v (B CLES) Jhy 8k b A= 25 R 55 1F 1
(B BB AR S IR 55 T e A i, SR A
LES=AE—nee (9
A AE AR b AE 25 IR 55 1 10 0 H (OT/hm™)
nee R AE S F A E (OT/hm?)
2.2.2 BAEFMASRES EGMAL AP LD
Iz 55 TE 0] (6 CAE) 2R ] 24 5 A7~ 125 [R) ) 2% S A
Jo ik 2 S R 52 T, SR TR0 b 5k 7K P48 T B b 2R 2SR
FIEmME. THREAAN .

AE=fXE, X (10)

1 5l Xg, Xp,
E=72—1 an
¢=v§]%xw/z\f (12)
Aop B, AR B A Y S 5 W7 EH GT/hm?) 5 B it
ARG 9 Mk 5 D RE M (E S B AT 7.9, BB

A7 RE MR 7 P Rl D REAN (L © AR T 3 A B
PR 5 B3 o LIS S AT B3 AN RE B T 37 5 e 10
W Y6, f WUE N 6.51;5 ¢ IRRBFHL T & AKF & I
RBEG Loaq B ps Ay AR R A AEY @ 0 K b T AR
(hm?®) ,BA 7= (kg/hm®) R B (J6/kg) 5 L A3 X I
AW SR FE AL (hm?) 5 @ S RAEY LA, 2 A
TS EK NE GRAER TR Y AR
A SR XK 5 A R M A T AR B DX S B M S i AR
(hm*); N 3% & B8 09 F 55590 » 8
SO AR AR AR T M O A5 E PR A R b AL ) R
15 %,
2.2.3 FEMRESRSE G ONE  PHbAESRS
T 1) B (E (nee) 32 B A4 o 5 1 A 25 A0 | o Ji i
B PG 5 Gt LA B AR P K B IR IH AR S . AT
RSB BRI AR X7 AR AE S
T e R AR

nee= (nee, +nee, +nee; +nee, ) /A (13)



%3 WM A - T PR 1L T AL S b Y A 2SR R R 22 AR MR U 175
nee; =pf; X (1—2) X P, (14) WAL 5 alpr,, Ml alpf,, 73 BIAC 3% 4 = #F b 7 3 B0
nee, =pfl, X (1—y) XP, (15 Br &k AL AL AR R U B (hm? ), H
nee;, =Jd Xe X P, XQXM (16) o B B RCR O B AR AT 1A Chm? /)
nee, =G X u X P, an HEAT RAE Bk & R W BR300 s2  (ot/ A

' inee; s nee, ,nee; Fl nee, 73 i AR A A FH 2o 72
Hge 24 ARIE AR RS K Al FE 7K 7 A= 1) B Bl AR S 1)
BB (5T 5 ply F ply 43 5 AR 3 A 25 A A HE 1 A &
(kg)s Py P,y Py FL P4y AR R AR 25 1 35 0 4%
(JG/ke) b B T 3 i 48 (OG/ke) AR & T 35 0 AR
TG/ k) MK EE KA L/ m*) s z,y.9,e flp 53
SRR AR 25 R 3 (V) AR R (00 (A 5% B2
FE3E V) R R (VO ML FEKF (%) Q.
M FG 4350 o A 7 55 10 A (hm®) R £ T S5 0 4%
(IC/kg) Fge v FH K 5 (m®) . BFGE X % 1 4k 25 F)
FHEE ACAE R 2 AR B 5% B LE 23 R Bk R KR
1485 7K AR 2 2 00 R A6 S 1 X B ot 2 25 032 1 4
MG E , FLHUE 43 51 4 34.17 %6 ,35.00%6 ,41.70 %4
10.00% A1 1.17 76/m*,
2.3 ERUHHAETIMEIRAE
B Hl A 25 R MR o B B R R — 101 i

3, S RRARAMEARETE X PR 2 X 8] A e i 45 B . 4%
Hi 7 R DRLBE R B ST AT A S TR L R 3Rt R ). 74
it Z Bk H OR A T AT S DIl S R e B 5 R
& R IRMRCZBR . A H 2R AR E R AR B T AT 8
XS AT 2 R R LS . B R B A A R
A S 52 B X35k 5 25 B R & e 1) E B B, VL TR A 5
DX 3ol AP b f 0 = BB TRAT S K R WAL RE T . IR A
T XA 4 R i B B 48 5 e R B AN TR) AT
XAk A A T RE AN R A BB TE R R 2R
SN ASR D B S P AN 21 o R e 4 =t I N 1
DL 3B st A= S A0 i 1 b AL 25 B B R X SRt & &
JEBY B (2T R R 22 S HE MR 3 R B b K R
SR X Bl A 25 R M2 1 5 W) 6 R ] 2 i) RUBE B X
25 5, fE T BF b A AR AR I BT U A
R — B T R OB Bk A A S A
BRI AN

L g abn ) e >0
ecs, = Ite gdpro - alpr, 18

1 dp, Ipf,
esv, X X &b X ap /A, (esv,<0)

1+e " gdp, alpf,
Az ecs, £ 3 U 3Bk Hb 2B S RN A5 E (OT/hm®) 5
esv, fRFR i U B b AR 25 A0 i B (D) 5 v AR IR
Ji RS ARA fE RA 25 8 A /R R B gdp, AR A
¥) GDPOIL/ N5 gdp, 1N M A ¥ GDP U6/ )
alpr, F1 alpf, 73 534X 2 Ui SeloBlf 3t O 4 5 ASCRTBE & e

esv, X

HATRAE
TE 30 L P B AR A S R B R T A
KX
, |
1 - X gdp Xapr, /A, (esv;,>0)
1+e™ gdp, alpr,
ecs; = 19

1 dp; Ipf;
esv; X ><g P Xap JA;  (esv;<<0)

1+e™  gdp,  alpf,
s ees, X3 W B X 80BE HE AR A RS A2 bR M
(J6/hm®) 5 esv, {3 Ui 3k N X 38 B Hb 2E 25 O i 1
(J0) ; gdpARE XA ¥ GDP I/ AN ; gdp. L i
U L 45 IX 3N 3 GDP i K ME OB/ A 5 alpr,
1 alpf; 73 AR DX s DR 4 AL S R S AL A
AR DI b T AR (hm?)

3 RS540

3.1 #HtAESIMEEARREHRIEH S

HR A A 25 8 B R K A= S R s B0 T B A L 15
) 75 PR AL I 0 S A S R L R 3R B b A S
IRT B BB 3 B R R Bk AR b AR S
AMETTE BRI 0 0 AT X 5 Z AKX (GR 2) . R4
S5 JL T AL, Ui R b A A R R T 43 Bk 5.32 X
10° hm*,1.39 X 10° hm®, #& R Ab F4E B 2 AR,
B AR S B AN 8.61 X 10° hm? , #F A= 25 B A 3
ol 0.618 0, LGB & T oK R T HF B & A2
X,

LI PR P B b A S R 5 AR SR )
FE2S (8] o0 A b B — B0 A RRAE , — BB b AR 25 2
BRI DX B, AR b 2E SR B R K, 4% XA #F b
AR A I R AR 38 R 2 R T S P KRR A Xk
B AAAE A 2 B A, T A V61X e L X % P 2 X (Y
B AE AE A B AR5, R F 4 h — 1,04 X 10°,
—1.00X 10" f1—2.40 X 10° hm*, H. 2k X 5 f 111 X
0L K ) 7 R AR RS L L b A 2 A4 )
H—1.210 0 f1—1.192 3, MR EHP AT T R EZ
FOnTHESG R 0Y 2 A5 DA b B A 2 IR 55 AN BB T 2 AR X
BN B R AT RS 2 Hofl K B AT T 5 S
THFE BN AR A 90 3 P B b A 25 19 S A X, X 2 A X
HEATAH R A A AR ME . A T AU B R AR IX L
i NGE T B AR AL BB A A A S B AR R
S L PR R b A SR Y 2 A X R AR S R R
RN FWTH L BAREN 2.91X10° hm?, KK H

esv; X




176 7K R E

544

FURE L 24 R 2.31 X 10° hm? s & X 8k 29 4 &
BAENEGIRE 2 T T AL H 2 37 808k
A BATE B ST X e, B A S R AR

60.64 0, BRERAR DXHM oA 23 A% DX B0 BF 3t A= 25 28 Ax
FREERT 0.6, 2 W M AR 25 I 55 ) Fp 221 R4
X X3 PAY Bt £ 25 0 P LA R ) R A

x2 EMATARSMBESETRAEN

Table 2 Ecological footprint and carrying capacity of cultivated land in Liaohe River basin of Jilin Province

A
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BT IX 1.161 6 1.79 0.20 1.90 0.86 —1.04 —1.210 0 HATX
HARIX 1.157 5 1.68 0.40 1.88 3.17 1.28 0.405 6 ZAEX
FpH 1.316 9 12.90 2.58 14.19 37.26 23.07 0.619 1 ZAEIX
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Table 3 Ecological value and spillover of cultivated land in Liaohe River basin of Jilin Province

éﬁl{l‘? BT B %#1&@: felesie  RZGE REGE LRk HHBES i{\iﬁiﬂ Q:;{; A M i
X 35 jﬁr{agj” BT 2K ;Ernumg 41Mﬁ/7‘ 41&1&/2 e - ﬁjrﬂﬁri@/ )fj\rn‘lm{%{ i;?&«ifmi{é:/ ﬁ“@i; 10° 3¢ M/
(JC * hm ™ %) GCehm™) G hm™) GC e hm™) GL s hm™) L+ hm™®) GG * hm™?) OC * hm™ %) 10° ¢ %

BX 2228.88 0.98 14219.83 214816  126.92 0.65 41471 269044 11529.39  —1.55 1.28 —121.00
BAK  2212.25 0.92 13209.28  1215.68  150.20 6.86 41471 1787.45  11421.83 1.87 4.60 40.56
ARE 272033 1.08 19202.24 289471 130.08 7.13 41471 3446.63 15 755,61 24,48 39.53 61.91
PHEE  2612.34 0.72 1228539 264185  177.74 2.82 41471 323712 9048.27 9.44 14.16 66.63
WEIET 2 691.87 0.95 16 609.34  3215.43  239.13 25.07 41471 389435 12 714.99 27.98 43.15 64.84
WAL 2 443.36 0.80 12 801.37 205652 103.28 2.64 414710 2577.16 10 224.21 14.94 22.03 67.79
FlK 193835 0.78 983371 151230 189.90 423 4716 2153.58  7680.13  —0.98 0.82 —119.23
BZK 191166 0.82 10 204,82 1998.66  348.57 12.92 4716 2807.31 739751  —0.27 0.64 —43.02
KB 220851 1.01 14 496,74  1816.61  217.46 8.39 44716 2489.61 12 007.13 9.66 14.20 68.02
s 2578.78 0.92 1547672 2593.85  173.98 10.42 42479 3203.04 12 273.68 87.32  141.30 61.80

AN [ 7 B 1 Bk b A= 285 0 1 285 SRR i S 1 Ui
DX 350 P B T FRUB b A 28 v A0 1 B 2R 25 97 ) A0 £ 43
910 294.58,2 752.38 JG/hm? , F R 37 X 8 ) 237 18 AR
HFH A 25 O 8 B A= 28 B ) (B 43 ) ol 12 975,77,
3392.97 J6/hm” , 45 & & DX 0B b T AR g kb T i X
S50 B 1 A A (o O o T i X3 G R SR
My S A S A (BB B B gy 0 D 7500 250, Gk

3+ 1ML . B Cli L X A8 A= 25 0 1 25 5 ok
F B B R BE b AR S B R M E
15 755.61 J6/hm® . iR /A BT M {E R 12 714.99
J6/hm” , B T AR B b A 2 0 /N I R DS 1 XL A
B0 7 397.51 Jo/hm* . 456 & DXEUHF s AR, 2 0%
75 AR B i B b A S A0 (S o U BB b A S AN
{ELE Y 58.52 00, 44 HL 5 20 F e T AR Jy 4 [ i 8
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(19 T it R s, GBIl AN S I DX SRR 2 722 4 [ R
Pt T H BAY AR A7 a5 IR S5 M {HL .

SEEPEH AR A IR 55 A (B SOPF 3t A 25 S AR 4 18
FUBTFE DBE A A5 MG faE o ARG 2 SR R R A
AN IR 8.73X10° T6, i U B M A 25 R L A5
4 61.80 6 » UE AT R R 70 1) Az 725 i B &0 da 1) I Jek 7
FELAD Y A DX 5l o Ay 3 s S ) DX A A3 0 A 0 0 A 27
mi9 R 55 o W R Y L B A A S M e A R B A s
W T, L A AR EL L A g A fBL 23591 D 2,80 X 10° JTAN
2.45X10" JG HAR g A (6 i A2 25 0 L o A EL B3I 240
i 6020, W 2 A U U A g B R RE A E 60 04 AL
B FW T — H B b A= 5 A i o (A A A% O X8 7

TS RN R H 3 B 22 (4 0 3t A 2SR 4P AR AR
Mo P4 A 25 A0 2 0 A DX e e X B ARk
B o LR A S s ) 2 S L A
3.3 MESMERERMRIBE

7 WV L SR e A 25k 2 A R 3t A 25 A1 i
{EAYSERN b iz PR b A 2 2 b ol 3530 20 5, 759 2
ST Ml PR 47 A 2R s v RO E (3R 4) 0 i &5 1T
R, T80 IR X A o 28 B Rk B BE R 22 S Bk M AR 4P
HA K KR WE AL, R BRBE AR S kb B2 b E
5191.16 Jo/hm’ AN B AR A AME Y 2 42 X, B3z £
WL 5.98 X 10° JC, Hf W BAE g — B0k, 2547 BSUR
SRR ORI M, a] AR I BB R B A
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Table 4 Ecological compensation standard and amount of cultivated land in Liaohe River basin of Jilin Province

W X %ﬁﬁjﬂﬁi?ﬁ%m{ﬁ/ A MG B/ ﬁ’fﬂi% éfé{?ﬁi% A 2 8 AR/ 7‘@1%:%‘/%{
(JC * hm ) f¢. ot YT YT ¢t (JC « hm™ %)

BT X 11 529.39 —1.55 0.572 0 0.687 1 0.103 6 —0.16 —1 444.94
BRI 11 421.83 1.87 0.571 6 0.724 4 0.180 8 0.34 837.82
B B 15 755.61 24.48 0.575 7 0.642 3 0.498 0 12.19 4 857.78
FiE B 9 048.27 9.44 0.575 8 0.682 2 0.471 0 4.44 2 839.82
/NES i) 12 714.99 27.98 0.575 8 0.944 3 0.618 6 17.31 5099.81
WAL T 10 224.21 14.94 0.574 4 0.757 6 0.652 7 9.75 4 523.99
Tl X 7 680.13 —0.98 0.570 4 1.000 0 0.178 0 —0.17 —1 630.31
P42 X 7 397.51 —0.27 0.570 4 0.561 3 0.144 5 —0.04 —459.72
RiL R 12 007.13 9.66 0.576 0 0.851 3 0.603 4 5.83 4 928.65
L9 37 3 12 273.68 87.32 0.574 4 0.366 8 0.684 4 59.76 5191.16

Oy BT LR B RS T Bk M R 2 R o N 4 i w

5099.81,4 857.78.,4 523.99 Jt/hm* , 52 12 % & 43 %
A 1.73X10%,1.22X10° F1 9.75X10° JT, it dek H T+ iiF
VE S 0 5% DX b A= 25 4 36k A 1 7 3 2 DTk X, 0 88 2
B 1 A 25 37 B2 00 B A K IX 8k, /T B AR b 7
AT LS5 AN ] Bk b DR 37 52 2 1 s 7 i 5 T
WA K2R, RICE 8 SRR X R
FrufE o 9 A 4 928.65, 2 839.82, 837.82 JG/hm®,
BRAR DB b A 25 D% B o B (IR, H T LB b AR 4
FORH X 3 HE Al X 380k U8 %5 A, PRI kG ot B0 st O 4
RO 72 B A R B /0N . B i £ 4 2B 2 B 1 S A
DX 38 T2 RV X, R 1 XRG4 XL Bk b A 25 3R
TR RE B, 1% F B AR FH AR AT U DX b i A b A 25 IR
PORA AN EERRHE ST 0 S — 1 444.94, —1 630.31 Al
—459.72 JG/hm?®, B AT %0 43 9 R 1,60 X 107,
1.70 X107 F14.00 X 10° JG . i #B 43 IX 38k i N 34 W BB 52
HE R L T I SR AR 1 N 38 W0 S N L A M R B
rF X T B b e R A1 U R A R A K AR )
AT DL A b, DX 52 B 9 /0 b o %k T B b b A2 1% T B R
T3 B o B A A R S B T 4R

Bt Bk M AE A R 1 R DG E 5 K 2 AR B M A S
Y 8 B B bl A 25 B85 7 o0 A 0 Sk Ay 0L R AT AR
AR o S RIS 1 B A 0 B i DA ok SRy BE G L 2E AT B
A S AME B AT HL BT A AR A B R S
LA 575 0K 400 2 DX B b A 25 2 A o6 2 4k, DL
b A 25 R 55 4 (L AP M A 2 2 A 0K E Bk R
A, 7R B A b, 7845 I s [A) RORE S Ml X 2%
585 A BRI ST A 4k 2 R R B B AR G A
BT 25 Bk A B b A 2 R R o 0 A AL DL A
P 2 B A A A R o RS R TR b G b S
B, A2 15 Bk i A A M IO 1 9% b St . fh T AR
XF TR b AR S DA b TR AR R B B AR T B S
S A AR U R B X R AR A AR T O AR A X
FE] 44 35 % 7 b i DX b A 25 R M O F 9T L 7 MR Bk
S AMEEFRMESEAR AT 3 919.44 5 5 429.19 JG/hm’
Z 1] AR AR5 BT 00 4 1) 9 S b A S R R T A T
DX ] P R A ot 85 S B

T 5 B A 2SR S R S A b B B O
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PR TR FE IR 52 4 T A 2 ] AT S B U e 7R
AL, 25 R SR R 552 45 R A B R Tr
2 FEAE BE B Db A B i+ HL A2 R 5 SO
J 22 TH] B 22 AUE LA SR Abh o DL T LA S e ST A oF
7 8 07 A e LA L TR R, SR T R R B S X i ek
PEAT YN B b A 2 A SCELG 18 WF ERe RS . A T
R DX B 2 0] T A B 6 bl ST DB R R
& LEF T B 5 L g8 L UK P AT A B
Mo T AE BESP 15 2R AT G0 % AP ORI 0 B At L 1 E 2 AR IX
L S 008 IR AT M A AL S B IX L 2 TR e
Ih1e) W B 7

S PRAE B A= 25 R0 i A A 4 W SR B2 b i K
T B e 0 H A 2 OE ) f (8 v BF 2R 2 G
fH . Bk b K i 2 B S5t 4 T B e A 2 A0 1 A
ERIIEE N S S TR o /R | o S L |
P B 3 T 0 T B3 0, M ke A 3 B b 21 2k K
TR FEAAR T 2125, 38 3k v A v A T At 5 S 41 i 92
FEHEHAE 7= 68 1. BE X B R SRR o Ok 19 K £
R | b i IB A S5 BRI [ L, IO 5 B A0 R 2 AL HE A
Ao i P B AR AT K B AR ik ke Al FE K
ST R DL AR N % 0 1 A 7 O SRR AR 8 B A A
2 A ) AR 7 B B4 v A 7 X AR
ot AP e S DR B D A0 s AR DL BRI 5 7 T B
i SR Bl AL L B AR S R IR L RS AT BT A AE
Mo G R X b S T Bl A A T A L
PR R F R ORI RSB R R 2 WK E
FRAEARIZ 98 KSR AR s i A= il B O T
18 ) 2 - AR Al B XUk K kL R 52 2R i 2R S T
RE o PRUEHE b i T R 2L R H A ANE .

A FE B X B 3 A 2 R B T B O T B RS AR
JERRE 1 B4 TR | Ab A v Al 55 )
EBIF i A 2 A B B B RO T G 45 oW 24, 4k
B DA B ) T A B e 2 A, B ol A 2 R 0 R
A= SRR 7 A 2 B A S (A B, H
KT B H A 2 A2 9 W6 B o U Hh B D7 S A R LB
P14 P B R S8 257 2 S S i 47 A 25 AR AL ) G B
VLKA T — 2D R F 5 R S 05 1]

5 &%

(1) 75 MR 3L T0] 37 3o Bk ot e A A7 7 2 S 2 4 L
A S A 8.61X10° hm” it 45 I b s T35 3K
ISR Ry A b A1 25 A2 A X 52 AR A A Y B A
R AR PE X B L X K VG 4 X A7 76 JF AR S R 2 AR R
B b AR 2 SR X, At KOIR AEAE AE S B AR, HARE
Hf b 2 25 A HR0T A R 43 DX el b 2B 2SR 55 T

FRERME R4 6 DX P 1) B 1 A 25 0 6 LA A5 1Y) 7K
#HAEH .

(2) 2020 4F , 75 MRAE L1077 35t Sak 2R T AR B b A 2
AN R 12 273,68 76/ hm?® . i BUE b BL A 8 1 4k
AME, Hzs 2z 5 02, S0k A= 25 0 i 0 18 1
8.73 X107 TG, K &R 43 14 A= 25 M (B A1 i 3 I8 358 415 Bl A1
Sy oAl DX S 4 AL T A A A B R 55 i e
L2 IS T AL SR F2 A AR SN B S X

(3) Pt Ik A o A= A AR IR 5 191,16 J6/hm”
RAZEERE R 5.98 X 10° J6., BT HB R I 57 AT
505 KRR AT L2 & T B BE AN TR] B f
PrRME bR T G BN AR R R 22 5L 45 B
(AT O AMEEFRHETE — 1 630.31~5 099.81 J&/hm?,
AMEEBEEAE —1.70 X 10" ~1.73 X 10° J6., 271k
B b AR SRS, AT DL RS i T 4R AR
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