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Temporal and spatial variations of organic.carbon and evaluation of carbon

sequestration potential in the agricultural topsoil of the Songnen Plain

JIANG Langi, ZANG Shuying* , ZHANG Lijuan, Sun Li, . YAN Binghe
Key Laboratory of Remote Sensing Monitoring of Geographic Environment, Harbin Normal University, Harbin 150025, China

Abstract; Soil organic carbon (SOC) density and storage in the agricultural topsoil of the Songnen Plain were evaluated by
the soil-type method by using data from.the Sec¢ond National Soil Survey conducted in 1979—1985 and field observations in
2015. The spatial distribution of SOC density was analyzed by ArcGIS, and a fitting analysis of the changes in SOC storage
trend in the districts and. countiés of the Songnen Plain over the past 35 years was conducted using the saturation value
method , after which the carbon sequestration potential of the agricultural soil was estimated. The main results are as follows .
(1) the average value of the agricultural topsoil organic carbon density was 1.61 kg/m” in 2015. About 81.59% of the SOC
density of the agricultural topsoil area of the Songnen Plain showed a decreasing tendency over the last 35 years, and the
SOC was mainlydistributed in the north, east, and southeast of the Songnen Plain; the most significant decreases were in
eastern Fuyu County, central Yi'an County, western Zhaodong County, and western Fuyu County; (2) the total storage of
organic-carbon in the agricultural topsoil was 233.63 Tg in 2015, which decreased by about 32.62 Tg compared with that of
the second national‘soil survey; and (3) the organic carbon sequestration potential of agricultural topsoil in the Songnen
Plain was about —32.7 TgC, indicating a carbon resource area, and its average value per unit area was —1.793 x 107 Tg

C/km’.
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F MRS AR R A 30 T 0.19 kg/m® . 1980 AE MK J5 -+ S35 HLRR 9% 1 5 Bl 7 1.06—2.44 kg/
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Table 1 Organic carbon density(kg/m?) of topsoil in geographical region in Songnen Plain in 1980 and 2015

12 Great soil group 1980 4F- 2015 4F + 2 Great soil group 1980 4 2015 4F
22 1 Black soil 2.44 1.91 AN Anthrosols 2.04 1.56
PRAE + Chernozem 2.24 1.65 IR+ Cambisols 1.72 1.61
L Alfisols 2.11 1.54 B4 4 Kastanozems 1.75 1.41
£] 7P £ Arenosols 1.11 1.55 £+ Solonchak 2.15 1.47
E T Gleisoil 2.03 1.95 HA L Fluvisols 1.12 1.34
it Solonetz 1.06 1.68

4(a) (b) 73524 1980 4F 2015 AFAMHCF I TH 2 = A DR S L 25 18] 4041 [&1, iT LA Y FA BT J5
AR TH 22 b AT BR8] R B o 2RI 1) VY g R AR 4, 3 S5 AR I AT WU 8 JEE 6 1 - SR 5
AR, A PR L 1 70 A L BAT iy MO0 AR AR . 1980 A A% 3R = 4 S HILAK 2 2 73 A £ 1.70—3.68
kg/m® 0 L P9 EE BRSO T T - 498 TR ) 72.71% , 8 HP 43 A 26 Wi BT S H i B i PG 3 4t X3 Lk
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A T 3R )2 AT LR B 0D DX S A v A3 AR AEAA BHCT- B AL 38 AR T AR b X, 245 2015 4P CT- B A&
T HEAY 81.59% , X U [X 5 B A e D) A - TS - Oh | 2 B AR AR JE A T2 AR v, LR T
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1980—2015 4EFABCT Jiiq 1 3R )2 L3 LA fE /D 35.62 Tg, FFE T 12.25% (35 2) . FAWCEJsqk H
FERETEN 11 A e+ 20rh M4 BRES 4 bR+ A B AR ok R 2 LG b LR AL
it £ FAATRR B A , 290 25.33% , RS 1 B AT B2 e /N, R 7.03% 5 FL A7 - Bilsof1] FH 25 AT MRS it 2t 14
i, 53R Z B EA VLR ARSI — (R E L R s ) |
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Table 2 The percent area and organic carbon storage of soil types of agricultural topsoil in Songnen Plain

T 1980 4F- 2015 4
Soil types TR tt@/% H 1‘J Lo fiti it/ Tg [iipAl H:Wﬂ(% H ﬁLﬁﬂ%ﬁ%ﬁ/Tg
Area ratio Organic carbon storage Area ratio Organic carbon storage

B+ Black soil 59.08 168.35 58.59 145.67
4B+ Chernozem 25.96 67.91 24.64 52.92
Wi £ Alfisols 4.71 11.60 5.38 10.78
2L+ Arenosols 4.23 5.49 4.48 9.03
W+ Gleisoil 2.05 4.85 2.58 6.54

it Solonetz 0.71 0.88 0.86 1.88
AHA 1 Anthrosols 1.71 4.08 1.51 3.06
1A+ Cambisols 0.46 0.92 0.49 1.03
T4 + Kastanozems 0.66 1.34 1.01 1.85

£h 4 Solonchak 0.23 0.57 0.22 0.42
A+ Fluvisols 0.20 0.27 0.25 0.43

ST Total 266.25 233.63

3 AN TR A Bl R R 2 A MLk G B, 7T LUB ), 1980—2015 4ERRILEE FH/R1A%E AT /R 2
oy ZEok GET HE AT 7 A BT Ah AR A LT A MU A 2 R G A OT SR B i
TN AT LIE A EL A HURR A B 15 0 B R, B0 T 2,07 TgC oy Hk O TR &, 85 1 1.21 TeC; AR 1A
Fr A HUE R P i B AIASRAR KIS T 0.87.,0.82.,0.44,0.38 ,0.35 TgC, X4 ELfk H 4564 HLAR fifs 1t 1Y
JIE] BEHT 1980—2015 4E4% H AR Tk RT3 35 4F R WA HOT- S5 2 75% 1) B i1 4 HE T AR, Heeb DAl
A B HORGE h  AE JR AR G T AR AT LR 2R R B A I T ARG e R R K RGN T 59.21% ,55.74%
46.15% 44.91% 41.38% il 27.27% ; B UE AR H 11 LA™ 5K R HLAR A & 1) 5C 3=, A WF 588 H SPSS 20.0 X
1980—2015 AF A M- I 25 B 4 AR Ak T VRN A% L 4 35645 BILAB i 1 70 Ak e ASORH O 20 BT, 45 SR 22 I 5k 1 40 A
HE 0.01 K- [ 3 A6 M C R B 0.895 , Ui B A HI T AR AR AL 55 4% H A AILB fith i 19 A8 b Bl 35 AH G, B 7R
— R R AR Tk (08 2 FBUR B A DL A% = 38 mn (s |

PATRCY Jrige I+ A ALAR T B ry B i IR R e AR A I8 2 2R S5 A DL At D i 2, IRk
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Fig/4  Spatial distribution maps of agricultural topsoil organic carbon density and absolute change in 1980 and 2015
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F3 1980—2015 EMBTFES BERBALIEFGVRESE T

Table 3 Agricultural topsoil organic carbon storage in Songnen Plain at county level from 1980 to 2015

1980 445 LAk fifs 2 2015 A7 LA At = 1980 4 A7 HLAk it &= 2015 4FEA LAk g &
Hi il
Organic carbon Organic carbon Organic carbon Organic carbon
County County
: storage storage storage storage
i 31 3.59 2.50 HX 4.64 3.28
Gk 3.68 2.62 K% 4.31 3.87
HE 5.82 4.42 WU 5.97 4.60
PR 1.36 1.28 24k 5.15 4.27
FER 7.13 6.13 B 3.74 3.18
vz 5.73 6.54 K 4.22 4.58
=E 5.02 3.94 Wk rg 6.69 6.62
K& 3.24 2.87 JE A 4.03 6.10
KK 4.04 2.53 s 4.21 3.49
[0S 6.93 5.49 HH 6.12 5.42
Hp 3.94 3.65 il 3.48 2.81
E N 8.54 7.72 4z 6.79 5.64
R 4.24 4.05 AR 9.30 7.37
Hrd 7.33 7.07 K& 5.69 4.02
bz 8.15 6.75 Kk 6.30 6.03
2% 4.63 3.67 ER 6.61 5.07
i 5.44 4.04 EER 3.55 3.23
TR 3.46 3.28 ZE 3.61 2.78
seill 5.89 5.12 B 3.64 4.02
=y 4.68 3.46 o FEIs 7.33 6.26
e 3.46 3.07 W R 7.83 1.54
Jeit 8.08 7.48 FFFFE IR 3.49 3.45
7K 3.65 2:80 K& 5.49 6.70
2% 2.35 2.25 FR1A % 2.07 2.93
1apa) 10.76 9.37 CIE Y2 6.19 6.63
Vi3S 9.28 7.58
10 . 10 .
.o g b . o »="08175x+12438 s} o o = —08175x+12438
g( 5% ol R2=10.3746 ol R2=0.3746
& =
=28 ,| 4 F
ﬁe @« \>\
L8
2% 2 2
BS5S ot 0F
£LE N
4@ ‘—‘8 E] Rkt S
Bi° ‘
-6 -6
0 1 2 3 4 5 6 0 1 2 3 4 5 6
19804F -3 A ALBRE BE

Soil organic carbon density in 1980/ (kg/m?)

5 METFRREIEENREETUESHENREENXR

Fig.5 Relationship between the changes in soil organic carbon density and its value in 1980

K 5 Abs R R — AR AT AR AR T LA WA BB URF A 4, 35 AF R 38 LA 2% B (EL IR K -, T
BE—MEA S AR BRI DL L 30 45 - 49848 LR 25 BE AR AR R R/ IN , LI e T WA IOT IR A A AR 5 1980 4
TIEA PR E(E S 1980—2015 4F A B AR AL (E 2 [ 56 R . F Rl PP 2Rtk o A s SR T 8, 24+
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B AR B BE AR AL 0 I, X 107 A A FIDIR 2S48 R1.52 kg/m?, T3 BERE A5 330 BLIR 25 B2 9 HA (A T4, )
FEOATE ROl A BRA I T 3 AR & B B S v T 2 WA I R B FE SRR L T, N %
SR IO it 1A 7 A AR/ 3 LR ) HE

1 LS AT A OT B A - 48 285k 35 AR RUBERP G , #E 3 HLAR 2 B BRI S B0 R, 498k =4 in
WR B A 5 B AT WL B B4 I, b S0 LRS5435 I 3 320 72 /I 224 4 S L e 2% 132 38 3 A R
1.52 kg/m*J& , B 5 - 364 HLAKSE B30, 384G DLAR 2K bk,

F 4 AFNIBCT I A B H A e PEARL R KT, AT e 45 B gl & 8 v A 4 R O =8 BV RSt ) o7
PR . R 4 vTIE AR OT R4S Bt vhof B A HLAR S R LR (E S AL B R R R P,
W ARG LG TRy EIRAE 14 AN BT B2 B EMHCHBFEER KL BE AT A A 1K
il B AT AR OGP RN, AR A G BT b, DAt s AR B A LA B K 3 AR FIR A (B AR 5 T S A L E
Ay 0 A5 B - A LR B IR B AR A (AR

®4 BBERSERBIFFNBREERIKEE /(kgm®)

Table 4 Agricultural topsoil carbon pool saturation levels in Songnen Plain at county level

ALK A LB

Bl BAHE i HIE/1980  MHAVKE | e i HiIE/1980 iﬂ%ﬂﬂ@

County Fitting equation R Organic Saturation County Fitting equation R Organic Saturation
carbon level carbon level

density/1980 density/1980

Zik y==2.01x+4.81 0.29 3.02 2.07 HL y==1.18x+2.73 0.56 1.53 2.31
e y=-1.23x+1.96 0.79 2.7 1.60 S y=-1.77x+4.9 0.24 3.24 2.77
FIR y=-0.49x+0.84 0.04 2.38 1.74 HX y=-0.45x+0.56 0.01 2.83 1.26
db# y=-0.99x+3.41 0.60 2.64 3.44 WU y=-1.06x+1.52 0.58 2.43 1.44
TH y==3.77x+9.7 0.44 2.95 2.57 24k y==1.112+1.95 0.14 2.67 1.76
K% y=-0.23x+0.92 0.01 2.09 4.02 L y==2.3x+6.18 0.71" 2.52 2.69
KK y=-1.03x+1.28 0.88*" 1.87 1.24 ok y=-1.41x+2.63 0.71" 2.19 1.86
fEE y=-1.67x+2.49 0.85** 1.21 1.49 Yk y=-0.25x+0.1 0.12 1.32 0.40
HIRIARE  y=-2.27x+4.26 0.43 1.54 1.88 JE A y==1.14x+0.5 0.90** 1.03 0.44
/N y==0.94x+0.4 0.97 ** 1.57 0.42 s y=-0.13x-0.08 0.01 2.61 -0.57
B y=-1.45x+2.58 0.88** 2.33 1.79 FH y=-0.65x+0.7 0.31 2.53 1.08
Hr y=-0.99x+1.47 0.89* 2.44 1.48 FREL  y=-0.89x+2.2 0.85"* 3.52 2.47
NEW y=-0.62x+0.67 0.79* 1.28 1.08 FHiE y=-0.99x+1.29 0.83"* 1.45 1.30
2% y=0.3x-2.57 0.001 2.91 8.53 ez y=-0.75x+1.03 0.73* 2.38 1.37
= y=-1.19x+1.68 0.98 ** 1.68 1.41 i y=-1.16x+2.24 0.58 2.66 1.93
AR y=-1.25x+3.3 0.69 2.08 2.64 KEH y=-0.61x+0.47 0.32 1.45 0.77
Al y=-0.99x+1.19 0.54 2.07 1.93 Ky y=-0.9x4+0.37 0.92"* 0.84 0.41
=] y=—1.18x+2.05 0.71°* 2.98 1.73 BEAR y=-1.1x+1.97 0.78* 2.43 1.80
eI y=-1.41x+8.53 0.02 2.47 6.05 EEIR y=-0.95x+0.82 0.96** 2.93 0.87
BIZK 0 y=-0.524+0.06 0.10 2.89 0.12 HEM y=-1.03x+1.43 0.93** 2.47 1.39
N y=-16.56x+48.9 0.40 3.00 2.95 FH y=-0.68x+0.85 0.18 1.55 1.25
WA y=-1.01x+2.56 0.57 3.1 2.53 BTk y=—1.38x+2.74 0.89 ** 2.66 1.98
FFMIK  y=-0.87x+0.96 0.23 3.38 1.10 i y=-0.84x+1.1 0.40 1.49 1.30
RIERR BT y=—1.59x+2.16 0.87** 1.27 1.36 A y==0.82x+1.24 0.37 1.80 1.52

# FIRTE 0.05 /KF L RFEAAR, » = FIRAE 0.01 K EREAMK

4.3.2 A+ IEF B
FETF WA S R LA BT A T 398 HURR 28 FE AR RDIR S, AR A 2 (28 3) A B A IO SR A T £ 35
FE 1980—2015 4F[], 4n S A 5 48 = b 1 J7 =0 Al 2 B0 it 38 R e AR AR B9 RS o0 T, R
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-32.7 TgC ,iZZE R R Wit 25 35 4F AN ICF Jif 4 382 [m) AR K 32.7 TeC, B 0.93 TeC/a, A REIE FIAHXT
R PR A, F L Ui AT 25 35 A (R AR BT IR 3R BEA R TR 2

3 5 AINBCT TR A5 Bt B A B8 AR S AG B EE R T DA A IOT R BR R W2 R b L
TEE SEAR FEORAARE ATSRR % BNzt 10 4> Bl B AR W 70 8 IR (A Ah, o4y B A B 338 0% [E1 ek 0 R £
(B, AR HE IR , 1 s 2 b DX ) Bk b A E B BV ERS it AR AR SO, SARAE TRk IR AS . Hh
45 FRAY VR SE O IX A AR HE RS 5, X R b R FH i i) B PR A T R AR R AR g v 0 4
[l HE 77, Dl B HE TR

R5 BRTERSERBATERBREN

Table 5 Potential of carbon sequestration of agriculture soil in county level of Songnen Plain

v I Yk v 11 hk
P I ot it e o o i
County sequestration potential/ Carbon seque%tfallon County sequestration potential// Carlgn se(.lue%tratinn

(ke/m?) potential/Tg (kg/m?) potential/Tg

Er SN -0.95 -1.51 CIEYN2N 0.09 0.29
e -1.10 -2.67 FFIFIRIR -2.28 -3.51
FER -0.64 -1.91 HX -1.57 -3.15
ez 0.80 1.95 ARSI -0:20 -0.72
H -0.38 -0.81 WU =0.99 -2.47
K% 1.93 2.90 FoRAAFT 0.34 0.39
KR -0.63 -1.16 R 0.17 0.26
g 0.28 0.82 g3 -0.33 -0.67
LS 0.78 1.40 Wk -0.92 -2.87
E N -1.15 -4.54 Bk -0.59 -1.39
R -0.54 -1.02 e -3.18 -5.51
HM -0.96 -3.06 o -1.45 -3.98
PR% -0.47 -0.85 TRIEM -1.05 -2.51
I 2% 5.62 11.18 3 -0.15 -0.23
RS -0.27 =0.63 fi#z -1.01 -2.95
AR 0.56 0.81 L) -0.73 -2.90
Al -0.14 -0.34 K& -0.68 -1.66
27 -1.25 -2.51 §N3 -0.43 -1.35
Jeir 3.58 12.70 HER -0.63 -1.82
WK -2.77 -4.32 AEIR -2.06 -3.20
AR -0.05 -0.05 HEM -1.08 -1.69
ARG -0.57 -2.59 B3R -0.30 -0.49
K% -0.19 -0.80 Be % -0.68 -1.03
21k -0.91 -1.96 FA B -32.7

H A LARA T I 2 A Sy LR RAF9 DX R4 5 A T 38 B LA fith 2t 0 151 ik 7 7 9 0 9 30 o DL, 7E AT 1Y
R, LA B R oK (R H A I R BRILE B Fh PR (SRR R T R ERTT 224k
TR JRIEET ) SRS DX I, A 45 R Sy« A T D e 8 T oKy S B BV e e, e T 0 38 5 HLA it
WY 7.2 TeC, WIS 1R 8.17 TeCl "5 1 b BT B r 176 3 b X528 0 < RV A A, R e v 7 S - 1.229
TeCl?' K5 LRI ATXE L AMIT , AR S0 AR 3T 0% T i 308 T A A0 b G0 X 14 AL B i A
BRIV 1 (2 6) , MTLAE WY AT 5 205 5 55 00 R A 405 2 R 9 205 SRR — 50, B BB J5E v WG 8 s [X A T 3% )2 - 3
BRI X5 T 5 K R A S O TR A A58 T 22 5, AR ST /R P BEOT I 3 1l X 1980—2015 4F
A B A 5 T R A A 32 B[R o S, B < R IR A A 3K PT f R T AE SR R S HUT 5
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I BOAN ] AT 2L, S518 ORI VEA i T 2 REA BRSSO 56 | X Wt — 20 B B 7 DX 2 4 BB L
RN GE— A 53 - A BIL Btk it 1 R0 35T 3 5 7 )RS b e R D7 125 ) o
F6 MBTRSXKREATEAVBREENERE LRI

Table 6 Compared with the results of cropland soil carbon storage and sequestration potential in Songnen Plain at county level between this

paper and previous studies

ARG AT AR IR BRI ) BRI JI A5

IF 71X 32k A LA . . . . .
Study aree Soil carbon stor: Soil carbon storage  Soil carbon sequestration Soil carbon sequestration
udy area off carbon slorage in this study potential /TgC potential in this study/TgC
FAIF JE 5358 South of Songnen Plain 1.04[30] -6.1 6.69[31] ~1.32
2
\ 7 & B
FRIBCYE R o 760 — -25.12 -1.2291% ~59.08

Middle western areas of Songnen Plain

4.4 M A B AR P AT

P BHOF R AR B - 96 MILA fith 12 R [T B V8 o (4028 A = BB - A BRI 5 R G A8 A i -+ 8 ARk 2% 1
ML SRS NS St VA OE ™ — 7 T i T Bk AR 0%, R Tl e 17 - 58 MLa (14 4
fift, 7 - A HUBR A RHE O 22 CO, M2 RIS AS 02, A0 b G PR ER 5 55 — J7 I F P A 20 shn e F B A
AR [ SR b 2% 1 S M: B i B A [ Bsf A (A5 -8 1 SR8 D0 I AL i i/ 0 B o )23 A8 i, T A
A AV TR, I, A SO ARG RN 36 sh 1T 1 2 A S A R TR Ak B+ 396 ML
IR I E MBI 35 4Rl P O DA F 398 LK fig i A BRI 1 T R SR, DAY A A O SRl
K P LSRR RIS

(D) AMEHEZE, BT 1980—2015 4EA OV A AL 25 T 2 5 R R AN R8RS 1] R 14 4 D& 1, 15
) AT AU AR R 3 5 T A A B SRS 1) SAURRSE , FHOC R - 0.098 , 55 RE /K 1 A5 Ak ki 3 S i 55
B TEAH G, AHOC R ECH 0.134 397 0.01 /K1 LA 35 AHOE B A- 330 PLak 5 12 A2 b fa 345 B K A2 Ak #e i AH ¢
PEUF TR EE . 1980—2015 AEFABHCT i BELL. 0.949C/ 10a (38 26140 | i /K LA 5.87 mm/10a HYBE 208 /0 | i
b LIRS, AT - A BB S 2 BT (4 18I RN B K s I T R, 5 SEBR AR AL — 21, B 1980—2015
AR OT- IR AR FH - 496 MILA 28 B TR ] BBAZ R 5 AN R /K iy L [R5

(2) NAHEZE, NG Shx T AU B (it i) e e A IR 2 R &R, an ) 38 b s in A LIRS B
PO A ML B 5 st AR Iy O B A 398X 1 SR B K A AR 5 3 1o 3 B R ) 1) 5 YA E A P R 2
R B ARAE TR BE B 5 U A A 2835 o — @ AR BE b AT LA B 2002 1 A e R X - 96 LR 2 B 1Y)
SEMRRR R, AR T e i e X S AR AL A AU E T AR G R T ORI D 2 A AR X SR b - S HIL
B 23 B (it i ) PO T AR K

R T BT PA T A bR FH D7 =X ek X Ry b S LR B RS2 R, AR SCHE T AreGIS 10.2 B9 %5
]/ HrEhfE , SRR T 1980—2015 4EFRbK Bt Tt A0 ) FH L% SR Bkt , R 8 by kot X3 1) - 35 45
MU FE . R 70T U M P CT T 32 b R FH oo 2 A L2 B fR DR B0/ IMR YR bttt AR FH b
T, B B 45 R 2R A A AR 2 A 25 AN K5 1980—2015 AFAR - JFAS ] 4= i A FH 2 AT B
KB HIE F-1 - A AR B 5 R AR A XTI RE S A RO i 32 S A PR 3R 5 B XA HILAR P
S AR RV A AL b b s 19 496 ML A AR B AT Jr 22 5%, FLvb DAYE M6 B 1 J5 SF- X4 BILA 2% 3 B
KD T 37.05% , HR KUK iR b FRARFI M ; 5 1980—2015 AFEFFEE Ry #f b 19 - 358 BLAR 25 5 T B 0
JE(22.95% ) A LY, A FH b R 5 b BB 28 B T AR s 58 eI, ARARORINE i A MILA 2 18 T R s B ek . i A7
LN IC TR0 R R SR VIR 2l N <O R N SR VAR SAF 7 N RT3 o =y 12 1 A L N R £ =97 51 %7 X /i ]
AT TR AR iR A FH T B ARk, 8 08/ () 1 R
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F7 1980—2015 EMPTEE LA ARB TEENBREZERTWL

Table 7 Soil organic carbon density and its variation in different soil types from 1980 to 2015 in Songnen Plain

, 1980 BBk B2 2015 WLk L 1980—2015 &
- H 2K FATHLI A L 9 S AP AL
Organic carbon Organic carbon Organic carbon

Land use and Land cover . N . ) .

density/1980/ ( kg/m*) density/2015/ (kg/m*) density/1980—2015/%
FEHK Forest 2.78 2.06 -25.73
B Grassland 2.10 1.63 -22.38
FEHL Wetland 2.41 1.52 -37.05
J& B Hl Construction land 2.25 1.75 -22.49
AF FHHb Unused land 2.66 2.12 -20.29
#kHb Cropland 2.28 1.76 -22.95

5 Ziginidig

(1) 4[5S R Ay 25 AP OT SRk H 322 3-8 ML % 23820 T70.19 kg/m®, ML 1980 4F 11
1.8 kg/m* FREH] 2015 41 1.61 kg/m* , H h A AEASBOT TR AL AR A AR e i 1K

(2) 3 35 R An BT B B 3R )2 A MLk A f /D T 32.62 T, By 1980 4F [4.:266.25 Tg, T FEE] 2015
A1 233.63 Ty F8E5 7 TAMEOT R 1Y 32 22 4 32 A0 PR+ R RS - A P % B T IR AH 5, A BROT IR 4%
B Brabde FRRAARE BUER/R P T Z8ok G O AR 7 A4 BT AN AR A LT A DR fg R 2
RS LIE A AU A G K DT R A Lk i i i %

(3) 1980—2010 AFAMBOT- A 322 AT AR A [ AT J12 -32.7 TeC, R I “ Rl #a %, A O
JAS BT, R A3 A FE - 3 1 R s 7 Ry B ML, g Jan i DR X118 4 b 45 BRI , 386 AS F 248 F AN AILAE )
B4t T, R T, DA B A 77 40 B A AR P A5 S it A 2 s - R v T

AR SCAR A H RTAA B B A SR BRI X, A A MLBR A% T 5 T IR 3, 5 /N X4
TR B HEE A 2 JE 1 20 AR ARG R R R A LR A e R R X — S5 A — B AR SOR AR R
A A T M BB T 0 R I 32.7 TC, 528 B AR BRI ST 45 5% WA IOT D 2+ + 3964 WLBR AT Ak 75
BORZS |, 3G DL & R 23 F B 3 M RSB CO, S5V AH— 35, #E— 30 WM BT T A 338 BLa
[0 B 0 T Bk — = 52 ) st 28 R 7 O iR BT D ol 57 R0 S 5% e 1 S i, Sy g ok 4 R A A0 72 R A o ik
U ST, AR 345 00 A 5 200 T 408 B0 i b G 3 0 IX R 2 45 SR R 4 — 3, T S ok R AR 450 (R &E
PV RS BT 225 AN TSR B TR s AR 25, BRI 10 AR R A BT TR 3 T KT A HILBR fif
SRR TS 7 T W B e PR M DX TRIR , AAIF 5 XA T B A HH 3 J2 A B ML 2 i ek D[] i 5
TR A IR A AR ZASHGE M, UNAR SR T B 0B (9 0T Ee b | B — 16 4% 0—10 om 3R)2 HHERE A9 A MU &
TR IR A EOH TR, IR LA 2015 AFSRAE ST AR bR R FEMERR L 1980 4F s xf s HIES HAE E L H
V3 B (R TR A, S DR A6 A S ), PR e R R 22 0 BRI, AR SCOOR A BT J el A< A
AT N TG SRR 52 T (4 F 38 LA B AR b AT T FSE , 307 i — 28 AL S M TR A5 A
TN TR A IO S T - g 1 B Vs 7 A EL A it Qo P RS i P 2 P 398 o R S FH 452 1) Tk R it 43
Mt 5z,
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