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A B o AU AR A A TR) 23 A IR, 2 A 46 Je 5 b A B 2 TR e A R R B AW 45 (3) I AR 0 BT 22 BH AR5 IX. - 9 Ak I 5
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Estimated carbon storage and influencing factors of alpine grassland in the source

region of the Yellow River
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Abstract: The study of alpine grassland carbon storage and its influencing factors is one of the keys to understand the
carbon cycle and climate change of grassland ecosystem and even terrestrial ecosystem on the Qinghai Tibet Plateau. In this
paper, the regression relationship between the ground survey data in early August 2021 and the remote sensing data of
Gaofen-6 in the same period was established. Based on the inversion of the above-ground and below-ground biomass carbon
density of vegetation and the organic carbon density of 0—40 c¢m soil layer in the study area, the organic carbon storage of
alpine grassland in the source region of the Yellow River was estimated, and the driving mechanism of the impact of soil
physical and chemical properties on carbon density was discussed through path analysis. The results showed that: (1) In

2021, the above-ground biomass, below-ground biomass and carbon density of 0—40 cm soil layer in the source region of

HETHE 2021 4F 4 4 F &R IR A H (DD20211601) ; Fl % A RBFF R4 H (41371125)
Wo#m B #1:2022-07- 15 R F B #3:2022-12-02
# MIRFEH Corresponding author.E-mail; Yangxiuchun@ bjfu.edu.cn

http ://www.ecologica.cn



9 1) T A SRR e X R et Bl R S e A R 3547

the Yellow River were 37.65 g/m”, 1305.28 ¢/m” and 4769.11 g/m’, respectively. The total carbon storage was 100.44 Tg
(1 Tg=10" g). The carbon storage of vegetation layer and soil layer was 22.06 Tg and 78.38 Tg, accounting for 21.96%
and 78.04% of the total carbon density respectively. (2) The above-ground biomass carbon density of alpine meadow and
alpine steppe in the source region of the Yellow River was 41.27 g/m” and 30.76 g/m’ respectively; The below-ground
biomass carbon density was 1661.41 g/m” and 618.74 g/m’ respectively; The organic carbon density of 0—40 cm soil layer
was 5790.99 g/m’ and 2804.04 g/m” respectively; The spatial distribution of carbon density in the study area was generally
high in the south and low in the north, and the distribution pattern was consistent with the distribution characteristics of
surface vegetation types. (3) Path analysis showed that the physical and chemical properties of soil in the study area were
closely related to the carbon density of grassland. The above-ground biomass carbon density was mainly driven by soil total
phosphorus content and soil moisture, the below-ground biomass carbon density was mainly driven by soil total nitrogen

content and soil bulk, and the soil organic carbon density was mainly driven by the below-ground biomass carbon density,

soil bulk and pH.

Key Words: carbon storage; alpine grassland; the source region of the Yellow River; path analysis; Gao fen- 6 remote

sensing data
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VTR DX g FE b S T R b e i e A Y )RR M DX 22— | S B AR Ry A N e VT A DX SR A
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Fig.1 Distribution map of sample plot in the study area
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1.3 R EECE R S Tl B

2021 4F GF-6 WEV B3B3 16m 1Y@ BA s 8 o v 9808 AR s O (htp://36.112.130.153. 7777/
DSSPlatform/ ) AR, 2 T SEAREICHE i A5 B[] 5 b T8 ) e B i) 22 53 /D, 36 7 OIS F ) (8 1 H—8
H 26 H) S5EAMHARE (7 A 30 H—8 H 19 H) fidkil, ik 20% LA MR IT 6 5=, xR AQHAEITHM
JEAR FLASSH RARCIE IESHCIE SR R BOE A TUAb L, FIH] GF-6 S Q8R4 5 A £L 4 i
ITLLAN 4 AP B, THEAS 2 I — AL A 9% 48 54 ( Normalized difference vegetation index, NDVI) | 3 55 %4 4 #f 75 %4
(Enhanced vegetation index , EVI) & 1EJ&5 13I8 55 4 9 75 %0 ( Modified soil— adjusted vegetation index, MSAVI)
(2 1) o MR AR TT 0 [R] 2 (B 05 5, SIS R D7 00 L AR ARHS B0 Ty 2 T 40 8 R DG P a4

®1 EHEBITERE

Table 1 Calculation formula of vegetation index

GER: SR AR FEA E=D N
Vegetation Index Formula Character References
- R B (L 7E R 155 7 2 M X
NDVI NDVI:NIR Red E%i’[ﬁi’rﬁﬁiﬂ(ﬁ,Lm(ﬂﬁﬁim% b [X [29]
NIR+Red A,
. . 2.5(NIR-Red) PRy P
EVI V= R s 6Red=7 SBluc 1 REA I8 /0 5% B8 S e e AN By i [30]
2NIR+1- +/(2NIR+1)2-8( NIR-Red) T FH R A H i R 5 T A A v
MSAVI SAVI= . 31
MSAVI i G G R [31]

NDVI . JH— LAl %35 %% Normalized difference vegetation index ; EVT; 1455 % 4 9 $5 50 Enhanced vegetation index ; MSAVI & IF J& - S8 35 A pl 48
H Modified soil- adjusted vegetation index; NIR ; JT£LAMI Bt ; Red : £1 G U B ; Blue : 5 G Bt

1.4 AW IR b B
I M GlobeLand30 ( http ://www. globallandcover.com/) T 2% T 2020 HJ 30m %5 [H] 433 % fit) M 6 78 15
Bt , B O RS I T RS IX R 3 A Y TR T R T AR A i, HAT DN NASA B AR Hhcs
(http://www.gdem.aster.ersdac.or.jp/index.jsp) F 2 I~ ASTER30 43 ¥R 1 DEM EUHEAE 2 0 538 [X i 4k 25 18] 43
1B Z 25 58
iR Excle 2013 JEA7 12, 38 BB TUAL B2 1 ENVI 5.3 #E47 40 B, B2 1 38 5 4 432 T ArcGIS
10.7 1 RStudio 4.0 , e AL TN A ) 5 M2 R ) B 2 B2 A9 5 IR B AR G T Amos 24 BEAT T B4R 04T
15 W
R 12 it M AR 2R A 4 e R I 4 A 0 e A B B T S A R
C,=BxC, (1)
2o, C B E Y B (g/m?) s B AR (g/m?) s C AR E i h Bk & i (%) o
T 3 S 0 A A e I A A B 5 X b L R A S R I R 31.52% , b T AR R VR B i Y (E A
29.62% . WA, It FEH IR A GE i BESE XA T W AR Y B 0 Ry 5.86g/m”, i TAL VWi /b D 22 KT i,
PRI AT 2 1 I 75 P mefidi it
A BB TR AR
SOC, =C, x 0, x (1 -8,) xD, x 100 (2)
K, i ME)Z,CoNE R AR & (%) ,0, MR JZN AT (g/em’) |8, N | EHERA
FRIWBE (%) D, K5 i 2R (em)
1.6 B BE R RDAL 2 K ik it 5
I b TET V8 A 0 b T A e R ) 5 A DG 2R Bt R B ST [ AR il ek R RE VAN
SRS SR 5 BT ST DX b T A i, A AR SE AR B T AR S R A L & 1, 200 S
XoF AR s AR SR A BN B MEOT R BB FE 456 GIS ZS MGE 4T UiRg , 70 i e it ik o IX 2 X LA AN
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(7] F) e b S R ) B e, SR RIR it i R AR AT A SRAE A DI B 5 A O 28 Bt v ) AR R i 7 [ T
T 3 U DA TR S 3 - A LR RE , AT GIS GEit-WF 52 X LA B AN [R] 4 et 2R Y ) - e A BB e fif 1
1.7  BOAUKSREPPAN

A A= W R M i £ 199 S5 £ g TR 7R 1o e o R (R? ) AN U7 MR 1% 2% (Root mean square error,
RMSE) RFATHE VAN, T 2R I — 58 IGE . Ht AR .

> i f)
RP=1- (3)

2;1:1 (y; _5’)2

(4)

Py, FTMEYR f, WS AEY R y WEEACEEIE 0 IR
2 HERE5S

2.1 b IS A B B S T AT

X o T 8185 110 SN 2% B 5, 48 R TR R S R SR A TR AR M G P R AT (3 2) . Horp ) R E R )
TR FERLJE G 1A= Wy R R A 3 ) A 47.79g/m” Fl 32.35g/m?, ML T A= W B BE 3 A 1990.93g/m” Fil
508.62g/m”* , T HERRE AT 71139.94g/m* Fll 22684.23g/m* , A 55 L 2 R i B 386 i 25 AR R (K 2) , i
TR Bl 2 B e/ MEL B KB V- Y (DRI o 25 34 1 T v FE L T L o B e IS 18 194 b A o ke 88 1)
BN IR

x2 ZNEEHRMERT

Table 2 Descriptive statistics of measured data

/M N1 A T )
B (g/m?) (g/m?) (g/m’”) (g/m*)
by b A= Wy e 1o FE F ] 19.87 80.45 47.79 14.75 0.31
Carbon density of above-ground biomass (e Y 18.96 51.62 32.35 10.40 0.32
T AR R R FERLR 94.65 3792.84 1990.93 1323.98 0.67
Carbon density of below-ground biomass [SESSN) 97.78 1391.02 508.62 361.13 0.71
TG HLRRE E [ FE B ] 20986.81 142567.38 71139.94 37092.05 0.52
Soil organic carbon density f FE L 12493.16 40286.04 22684.23 7067.09 0.31

SD . b 2% Standard deviation ; CV; 25 53 22 %X Coefficient of variation

2.2 HEMLRRE AR S

AR b TR D7 25 A5 8 T NDVILEVI MSAVI, A4 1 b T 7 A= ) s O 10 25 [B) 37 B 1 5 P A B i
BB . i T b =R ek 5 55 Ho A= W) 18 ( Above-ground biomass, AGB) i 4= ¥ & ( Below-ground
biomass , BGB) Fl 40cm ¥R 1354 HLAK % L (Soil organic carbon density , SOC) FJAH I FFH Pearson :3E4T
HOCREARIT, 45220 = R RRSE B0 5/ A B 35 O b (p<0.01) , JErb NDVI (9 4F 36 3R 5005 T 3L
PR B AR R, R, PeF NDVI S iJH A A9 AGB \BGB SOC &y [l 487

ARBIFE S ST T Lotk FEH0 KL KRR BT AR A | SR FH B2 — 538 XSG UETR A TR PR Y i
PP A AR P e R B RPN J7 AR 1R 22 RMSE (36 3) , ik th T8 AGB 1) S AR B Sl $8 B A 1 Ry
0.49,RMSE 4y 33.74g/m”, i BGB H R L Ry 45 B0 A I R 0.72, RMSE 4 1692.63g/m”, i SOC
) e U R A PR B R HE R 0.82 , RMSE iy 1586.98g/m”
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Table 3 Inversion model and precision table
- - WormaRgz || - Bor e
\Taible iiil R RMSF;/ \Zfable T\fﬂil R RMSE/
(g/m*) (g/m?)
AGB-NDVI  y=0.0267x+35.48 0.52 34.13 SOC-NDVI  y=2.47x-3674.39 0.77 1777.58
y=57.506¢"0%02+ 0.49 33.74 y=698.081"0005 0.82 1586.98
y=81.278In(x) -528.95 0.45 36.57 y=T7417.44In(x) -55077 0.66 2174.71
y=0.6529x-6446 0.43 35.21 y=0.0178x"2 0.74 1854.04
BGB-NDVI  y=2.8313%-5274.62 0.79 1995.62
y=246.426"0007+ 0.72 1692.63
y=8556.1In(x) 64600 0.68 2473.49
y=0.00004x"% 0.68 1971.31

AGB-NDVI; #_[ A ¥y 510 — A B 4540 Above-ground biomass and normalized vegetation index; BGB-NDVI . i T 4= 4 = 5 V4 — L AE 4% 15 5%
Below-ground biomass and normalized vegetation index; SOC-NDVI; + 3 & HL 6 % £ 5 V3 — {4 4% 15 £ Soil organic carbon density and normalized

vegetation index

SRS PE A DAY 1) S ROR ARS8 A S S s RS A SO A R AT T s, BT AGB |
BGB . SOC FSZIMAE -5 WA A B ar M2 & (1 2) . AGB ROk A B2 A 0.53, RMSE 7 34.87g/m’;
BGB 4 I B 4 0.86, RMSE A 1528.39g/m” ; SOC (Al I f# B¢ 1% >4 0.83 , RMSE 2y 1455.25¢/m* , il a3 [&]
3HLIE L 7E AGB AR R AIF rb (5 B0 T S0 v (5 80, Ak I ASCHiE 3 AR AE AR A T S PR{E, AGB £ 100g/
m’ 2 A7 B DX B S = Ak T SEBRAE ; N BGB I SOC A RUAL B 55 SITIMEL XS LL 7, BGB 7E 8000g/m” 26 47 Y IX 35
FiAT =il , SOC £ 10000g/m® 2247 1Y) X RS AT (A, (A #& 44 I BGB Al SOC FEAULG RE S 4 28 | RE S 4
18 S B S BR AR 2

200 = 4 b Ay T A R . TR
L ] [ ]
[ )
£ 10000 |- 10000- -
o150 .
S~
=
o
>
5} °
3
o}
o
= 100 5000 5000
= Jos n=730 n=128 d n=730
® o =584+0435¢ =299 + 0.843x =438+ 0.918x
R?=0.53 R2=0.86 R*=0.89
RMSE = 34.87 L) RMSE = 1528.39 RMSE = 1455.25
50 P<0.01 o P<0.01 P<0.01
1 1 1 1 L 1 1 L L 1 1 1 1 1 1
50 100 150 200 250 0 2500 5000 7500 10000 12500 0 2500 5000 7500 10000 12500
FiPIE Predicted/(g/m>2)

2 ZINESRAETUENX R

Fig.2 The relationship between the measured value and the predicted value of the optimal model

2.3 BTN X g FE R LA RN i AR

I 2.2 R e DA R S 3 A i 1 b A i MR AR | A HLRR DL % b R A ik T S (1)
SRR (L 4) it GIS LT (3 4) BT IX RLBRAE IR 100.44Tg , F-H4I8R % R 8321.59g/m” ; Horfr | Hhy
LAY ERRAE N 0.61Tg, i Bk AE Y 0.61% , F-HI % N 37.65g/m” ; M T A Py i e fifi 1 oy 21.45Tg, 5
MBRAE R Y 21.36% , F-HIRR % N 1305.28g/m” ;0—40cm T4 B + EA HLER i N 78.38Tg, i M fik & 1)
78.04% , PRI A 4769.11g/m’
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Fig.3 Model estimation capability analysis, where the blue graph shows the actual observation value and the yellow graph shows the

optimal model prediction value

M A R R (18] 4) IS IX et i 2 2 o AR R B v v AR 18 20 A IR, e Bk i X 32 2893 7
BT R S L r s DX fRRCARBR fi 1X B A A T B BT K, T o A BRLAR BB 5 DX B A Y 11 i
OPATHRE LB RPN TE DX R VA DX R oK T B LASN , 22 LA e e o 3 MR = UK TE AL
ST IS T ) i e v, TR A X DA e 9 e i T ML T, b e 5, TR S T P f AL
HEA

x4 BEELER

Table 4 Summary of carbon storage

N k% & Carbon density/ (g/m?) Ty

1 - s - el it

Class FoIME ESSEN FHME iz arbon Proportion/ %
Minimum Maximum Mean SD storage/Tg

Hi A1 5E Above-ground biomass 18 91 37.65 12.06 0.61 0.61

T A9 & Below-ground biomass 76 18585 1305.28 1445.29 21.45 21.36

FHEAHLIK Soil organic carbon 698 35343 4769.11 3783.05 78.38 78.04

ST IX Bk Total carbon in the study area 94 95676 8321.59 8563.72 100.44 100

Rtk —20 A3 BT IR 5 X e FE R i) R ey SR I 0 o R b A TR P i 2 e BRI BT T R X S )
FERL 5 P D R M A BB B A RO . Gt i R S R A b | RIS T
FERLJF (& S) , m FERTfa) (1l b MR | b B 2 R R SRR R B 4 Ry 41.27g/m’ (1661.41g/m® 5790.99g/m” |
7493.67g/m” , W FE R R HE I MR | b SRR 2 B L B % B 430 A 30.76g/m”  618.74g/m* 2804.04g/m” |
3453.54g/m’ , Horb DI AR 25 S o 35 e JE LA M T AR ) R m FE RN 2.69 A, HOR R R R
IR 225, m T ] R e SRR 2.07 £, BiHb b R IR LA BN 5 PE R ) 0
WRBEE 5 LN 77.28% , e FE B - SRR B R 1 UM 81.19% , AT L | TG Je voi 9 2 i) 40 2 vl JE B SRR 45 K 28K
fEffTE B3
2.4 SJEREAb R OGS b 5 )R R PR 2K A A

SR AR A PR AR M T AS [R) b AL A b b A 0 e i 28 R R LA 5 (1 SR Sh AL, A
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Fig.4 Spatial distribution of carbon density
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M, 4 E /K3 SW(0.39) B IE M52, #h R ARy &
W2 B2 BGBC B4 N F i B R 35% , Hh 2/ & &
TN(0.23) EE M50, HIEZH SBD(-0.46) # %
Ta s, A PR % SOC 45 X 1 ik B R h
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Fig.5 Comparison of carbon density of different grassland types
AGBC: i I 4= 9 5 5 % J Above-ground biomass carbon density;
BGBC: HlL T 4= ¥ it % % J# Below-ground biomass carbon density;
SOC: A HLER B Soil organic carbon density; TC ; F 5 IX B ik
2 Total carbon density of study area
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70% , Horp T A B B % B BGBC (0.30) # i 3 1F 52, + 45 8 SBD ( —0.46) i & 3 1 m 5 i, pH
(=0.32) e . 2 A Il 5

— 0.79%FF

R*=0.12

0465

R?=0.08 V2

e —— — 02— = — —

MR df=11 GFI=098 AGFI=092 RMSEA=0 P=0.83

— 0.79%E

—

R#ERAM df=12 GFI=097 AGFI=089 RMSEA=0 P=0.64

E6 AREMERGZESTEEENEHTEER
Fig.6 Structural equation models of carbon density and soil properties in different grassland types
TN . 4% & Total nitrogen content; TP ; 4 7% 1 Total phosphorus content; TK ; 13 48 7 & Total potassium content; SBD; +-3#EZH Soil bulk
density ; SW; + 325 7K 3R Soil moisture ; pH : 3EFRHHE Acidity and alkalinity level ;df: H H1J¥ Degrees of freedom; GFI: 841 54X Goodness of
fit index ; AGFL. JEE A L5 5L Adjusted goodness of fit index; RMSEA ; SZ iR 234 778 Root mean square error of approximation ; # (75748
T 7575 S 2% ORI 25 k51 f S 357 T 1) S50 5 00 €005 28 B 1) 07 e 38 LA A48 Sk 18] 14 59385 7 i) 52 0 5 W€ R 88 X0 1) 5 S 33 B2 2 A1 (4 0 385 T 1) 32
Wi, 10, S 2 T 1) 7 Sk R B 22 R 9 S35 TR IR 3 R P<0.05, =+ 7R P<0.01, # # = K/R P<0.001

A B b S B 2 FE SR s AL ISR, 45 T FER S ML FE A AR DL, M 1A= ) bk % i AGBC 232 + 4
TR SW M SRS & TP K3, T YRk % % BGBC £ 2372+ H SBD MRS & & TN IK
o), HIEEA PR T SOC FE 2 N AW E k% % BGBC , 3%5 SBD Ml pH {HIK 3,
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3 e

3.1 HL R R ) R A i T SR AT

ST BUINACE 05 S A i it 2 LB AR G A Tk, SO itk — A ) P i o 8 A 0 R i A e
BT T 3 B A R AR | SRR LAY X B A T (3R 5) |, 45 R S AN AT 2 T3 R T vk
PSSR R . THFRGE T 5 Tk IR A et Rl R T3 S S 8 Ik e it o (181 7)), 3RV T AR GE 11 125 1 Btk
ittt M AWy i e it BN A e e i e R SR LR A £ o o A e S R T T R R A i K T 1,57 Tg
0.08Tg ,0.66Tg Fl1 0.83Tg,, % HH I B S JE Al B fifs & 1) 7 iL S5 SR AT BLAb, 5 F ARG h i fids & H RETS
R RMEL T RSV VR AN BB TSR A i £, 1T EL BB T 4 99 JR s e b 2 ) S M R (A i 2 11 28 ) 22 5%

x5 ETERFITHETERRBRMEE

Table 5 Carbon storage in the source region of the Yellow River based on area statistics

W5 i Carbon density/ (g/m? N :
23] Class IR Area/m’” fj{}; Mean %{1(;; su> Carboﬁj%iﬁz_ge/'l‘g PmpinLotn/%
Ho_E B Above-ground biomass 16.45%10° 42.02 15.46 0.69 0.69
R AE W)L Below-ground biomass 1344.24 1273.14 22.11 22.01
T HEA PR Soil organic carbon 4815.02 3539.17 79.21 78.86
BIFSE X B Total carbon in the study area 6201.28 4827.77 102.01 100

TERE IR 2 2 AR DI 5 v S I 22 45120 2015 4

BEF SN B 5459 30 — VL U5 b 1X 72 9 B i) R gy € 55 100 - O RIS i

R TR 43,520/ m® 33 g/l M T | AR
PrET R A 2215g/m® 1327g/m? FikhEH B T

HA A YRR AR S RO B e f |

TR R W R T ARG, IR 202§

SRS R M A R S O AR A T R os|

58 DRI (B BRI 8 ST A IR B
A O 17 41kg/m® 5 FE 0P T 35 FE S s s soos s

16.97kg/m”, X A 45 % R T A HF 5 45 R YANG ‘ .
ABLERBFSE P, RV AR AR O ST 09 B 1 ACS ;i [Pt fi# it Above-ground biomass carbon storage; BCS
3.1kg/m’ , ] NDVI F8 BN 5 MR 4 3.93ke/m™ ™ | 4y F 24y it 55 Below-ground biomass carbon storage; SOCS ; 4
B ST AS 8] IR R 0—30cm RIS R HER  ATHLBEGHL Soil organic carbon storage ; TCS: BF9 X S4B i it Total
HUBR S BE7E 5.24—13.20kg/m’ Z [8], ASHF 55 ] NDVI ff;  carbon storage in the study area
B 0—40em TR + A HLIRK % 8 0 4.8kg/m?, 45
=T YANG &S5 3, 915 5 s SERARE M F e 4 i . R 2R v RSk H T — 7 I, — & 3 Ui
225 ARFSE R 16m 43 HE3100 GF-6 538 B , 1T YANG S50 F (% )2 MODIS 32 BE i | 25 7] 7 BE R
6], MODIS %4 b 173 H R ML o] BB AF AE TR B R T 5% i s — R WF 9 i B AR AE 25 5, YANG S5 0F 5 i B ol
2008 AFLASK ] = VLML IX STt T — R A FE A S T AR, R H R A8 W 1) A, B 1 A e PR R AR Y
R AT IR TE 2021 AEFEAT R RAE TR R ORI IO T 5 T kit i C 22 RARE — € WP B =2 R IR 1Y
ZE5 AT BFFE R FHER 2R 0—30cem , ARG I RAE TR 0—40em, B2, T RRIWFSE# ok
ARG STk BRI WP IX e | 2 R S AN A ], A5 B 4 R AFTE B R 25 57

ASBIFFE A 1 B AP SR AR R S S 3BT, 45 3 FAS R Hh 3 43 K T AR RO kN 329% 30% , A
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TR R 31% , WA BESINAS () PN 52 1y b X S A AT ) MR R SRR R 41% 24% 1 31%, I\
VLG  FARE Y b LR VR P R T AR AR Bk S i /N T 45% T ELS [R] M DX AR B 2 A AR
F RSN A AR B A R TRV 0 i o R TR] ., BRI, G SRR Y 0.45 Bk e B R 800 ok
A W R B i, S A e — R Y Rl
3.2 - HEERAbE T X v S b T 15 M AT

AR SCAATTAS 3] A S RO o 6T 5 b AR ] £ ) e 230 5 M AR [, b A o e 3 R B 82 R KRR
19K 3N, 37+ Al A B AR Bl - 3E A KRB R T R b B AR A TR B 2 A
B0 A EE T MY S AR G R S A B S AR Y — B R e S AR R
AR AHIFST IR A ECHE A U LR IBT A9 DX K 22 500 DX 7T 6 52 38 a0 PR A i, A 7 2R BR
BRI L AR 22 | SO 2 R PRI , DT I ) T R A e O AR SR A B R A R R
57 F AR SRR AR BN, 2 e I K, X S B 0 RS ECT D5 p AR R JE R L AR5
SERWIG, IR E O, R RO S, AR TR R AR WAF T U Y AR AR i, Sl R AR
Yy R B R L R R A G4 pH A R 3E N2 0 ] e BILAR B R BB B XA R B
VR K DR 77 b - S B | pHL (LR U = S P ity | AR 1 0o A 40 1) T v A e, TR 1 LR
(0 AR T A HLBR S R AR B Xt Sk AR T R SR AT Y B A R — 8, eAh, A AR
FETT M e J SR e P Ao R P B R AR A s ) R T R 1 ok AR AR S AR AT RO i e 0 A RS B , -
i PR R AR R A DR 3R A T D R e e B — S Y S [ A R, AT 2 A R AR
R SR RS RS B ) BBy N — o AR TR U AT R LA R T b R A 8 S, SR
FHOATF Y £ HEEE SO AR B, 45 538 BB AR 4 M S8 45 270 ol S b M T 29 i A K 38
AHUER

4 #ip

AR S FH b 1 S0 Bt 45 G 7 G- 6 5 T3 S SRS s A B 1 e U el X g 9 B R i, T AR
1) v ] Y el DX SR R 100.44 T, Herfth b Ay i fiti &0 0.61Tg, MR AE Wy ffififf 724 21.45Tg, H3EA
ML ok 78.38Tg , 125 15 T BUIMABU B ik fiff i (102.01Tg ) £5 522 AN K, 10 BH 18 8% S iy A 3 ik A
SEEATITE, TS B ST X S FE R A b MR | A LR R T R FE R TS X M 2
JEHEAR I A B v ACATK % 2 ] Ak s, 3 S5 AT 9 DX 8 2 e 2 ) IS 2 B 0 A v 2 0 I 9 AL 4
ARFE LRI . EAh, A2 50 T8¢ B - SO P S 0o 5 e S [R) 4 43 (%) ik 2% R i AR ], S b it - A 40w i
W A7 B UM S KRR S M AR R R e A S R A K, R AL
R B2 T A YRR | AT pH (HIK B, 76T A 22 5 38 a5 T B LB 6 0 A 5 TP mT LK 1
B B E A A A TS 5 A R4 R B S RS
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