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Characteristics of greenhouse gas emissions from seven swamp types in the

permafrost region of Daxing’an Mountains, northeast China

CHANG Yihui'* ,MU Changcheng"* ,PENG Wenhong' ,HAO Li' ,HAN Lidong'
1 Center for Ecological Research ,Northeast Forestry University ,Harbin 150040, China
2 Wuhai Vocational and Technical College , Wuhai 010070, China

Abstract; Climate warming and permafrost degradation will increase greenhouse gas emissions from the permafrost swamps.
However, the fluxes of these trace gases have been scarcely quantified in cold temperate zone continuous permafrost region.
The seasonal variation and the influence factors ( temperature, water level, depth of thawing, and soil organic carbon and
nitrogen content) of emission fluxes of greenhouse gas including CO,, CH,, and N,O from seven kinds of natural swamps
( Carex schmidiii marsh-C, Betula ovalifolia-C. schmidiii shrub swamp-G, Alnus sibirica-C. schmidiii swamp-M,
B. platyphylla-C. schmidtii swamp-B, Larix gmelinii-C. schmidtii swamp-LT, Larix gmelinii-moss swamp-LX, and Larix
gmelinii-Sphagnum spp. swamp-LN) were studied over a one-year period by static chamber-GC technique in continuous
permafrost region at the Daxing’an Mountains, northeast China. The results showed that; (1) the CO, annual average emission

flux (125.12—163.33 mg m > h™") was similar. (2) CH,annual average emission flux (—0.007—0.400 mg m > h™") exhibited
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a different trend in C greater than that of others (5.6—65.7 times greater than the others, P<0.01). (3) N,O annual
average emission flux (1.52—37.90 pg m > h™") had significant differences among all the sites (M, B was 2.0—23.9 times
higher than that of others, P<0.05, LT, LX and LN was 2.9—6.2 times greater than C and G, P<0.05); (4) The three
greenhouse gases emissions from seven kinds of wetlands were controlled partly by soil temperature, water level, thaw
depth, soil organic carbon and nitrogen content, carbon to nitrogen ratio, pH value, and water content. The CO, emissions
were mainly controlled by soil temperature, and that of B, LT, LX, and LN were also controlled by the water level. The
CH, emissions were mainly controlled by soil temperature and thaw depth. The N,O emissions were controlled partly by soil
temperature , water level, thaw depth, soil organic carbon and nitrogen content, carbon to nitrogen ratio, pH value, and
water content. Above environmental factors can explain the variation of soil N, O flux by 26%—99%. (5) The global
warming potential (GWP) of the seven natural wetland soils were similar ranged in 11.05—15.37 t CO, hm™ a™", which all
were dominated by CO,. The C took CH, as the secondary position and forested wetlands took N,O as the secondary position.
Based on the results, it was found that these swamp soils in the permafrost region of Daxing’an Mountains are still in the low

emission stage of CO,, CH, and N,0.

Key Words: Daxing’an Mountains ; permafrost region ; forested swamp ; greenhouse gas ; effect factors
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palustre) | EEAAEY) T BA i & 5 ( Carex schmidtii) /INWFE( Calamagrostis angustifolia) . M 43 ki 4
FFIpAR A AR M 1 ST ) Uk b R A BT R L TR JZ R 40—60 em, K AR L2
G3 AR T VA A b AR DX Y R A TR AR AE 5 T PRI M IR = SR HEOC &R A AR
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] 7K 25, HORETE S AR TOUER 7, F 60 mL 2 IV S el ol 3 R i Sk AT BRORE | B B8] B 10 min SRAE 1
U, AE 30 min INHURE 4 U0, BEACRER IR 2 100 mL B BRI 5 AR #AF, OF Be il A SEBR % 75 72 h N ik
1553#7 o

U 2T 7 FH IM624 BUHHERC IR BT 7 B U IBORE I 1 i 25 A4 B 0 22 8 IR B T U SE 10 em 3R EE
THERAE TR H T A) R 0—30 em 13, B TR B A RIS % I E ISy o KL E TR

http ; //www.ecologica.cn



2336 JAE = 40 %

FERAFERA BT T2, ARG &, AR 006 50 )2 R 3 0 T U BRI FH = 0
1.2.3  SAARRE SR R S A vk

% SR (CO, .CH, M N,0) M EE 438 I Agilent 7890A SAHIEAL (GC) 4347, CO,H1 CH, 4341 H Hif 4G U
PEEUKIAES TR I 8% (FID) FEATINE | FID W5 Jy 250°C N, O 4307t 5 Al 2% B T4 46 0 5 ( ECD ) #E47 )
5E L ECD JRE R 330°C , itk iRk 55°C B AR iR B ol 375°C , ARFES BN =i AR 3 AR
Z SRR I, D2 B E] R 4.5 min, 10 h NI CV (B 535/ T 68% \26% F11 88% ,30 min NREER 4 S ik
R B 5 SRR E I [8] [A] B AR ZE LR IE A C I 6 2R, COL, AT CHRE AR G 22809 76 R?>0.95 I A R, N, 0 kE
A A R EFE R*>0.70 BHRILH A R, TR

o, F R B B (] B T AR R AR P AR = SARTE R (mg m™ h7 8 g m T T B (AR, TUE R
W Py Vo Ty 0 5 AR EIR 25 F B FR 7 KSR (101325 Pa) S EEJRIAFR (22.4 m®/mol ) F1Z3 A 4 %t iR
(273.15 K) ;de/de NRAFERFS A He B Bifi i 17] 228 4k 1 B 26 45 ((wmol/mol/h) 3 M A iR 38 SR Y BE JR it (o/
mol ) ; P\ T R RAEIS AR N Y 52 PR R SUE (Pa) FNRLEE (K) s H RAEFAA R (m) .

T SARHE R B R A S . F A O B 4 AR TR SRR B B AT AR 5, A R R

F. +F,
M:Z( L+2+ )

AP, M MR ESRBBLEE (kg/hm®) ;F A F, 05 i AT i+1 BRI E (mg m > h' 8l wg m > h™') 5
A e, AR ORI i+ YREURE H

AR HAE T 456 100 45 R ) e BREE VR 44 ( global warming potential, GWP) ,CO, .CH,F1 N,O A3

TRV S EAR YR HAHERR R 1 128 51 265 fi5"° Al 545 Ab IR A IR AR T A T
GWP =F' , +F', X28+F'\ /X265
A, FREBESRERFEHCS &

-4 KR SR FE TR E R FER T (100 em®) BRI & + 2 - 25 7 fdi 1] HANNA pH211 % pH 3
D52 49 pH AE; ] Multi N/C 3000 43 74X ( Analytik Jena AG, Germany ) F| #5875 I 5 + £ A ALK
(TOC) ¥ ; FIH Kjeltec™ 8400 PG iE &Y ( Foss Teactor AB, Sweden ) € + 384 2 B . K THBFERAN 1
BRI 1,

1.2.4 B

% H] Excel 2010 F1 SPSS 20.0 A3 E #4500, R HH K (one-way ANOVA) J5 2253 B X) +5
B TR SAAE B N GWP JEAT AR R O 25087, KA Duncan #1722 H A (a=0.05) . RHZLE L0
MlHALAIXT CO, \CH, 1 N, O 9 H V- 3438 &t 5 40 A 15 09 235 I (A7 0 A, 0 18 = 2252 g [+
SigmaPlot 12.5 ZKAVER , 2 s J 50 AR 2=

2 EREHSH

X (li+l - [i) x 24

2.1 RPLZIEKAR L IX 7 PR EE 11 CO, i & M HZ= 5281k

FLBW TR AR X T T RARTA 2SR + 30 CO,AE XM AT (£ 2) , H 43 CO,4F 34938 & 4 Aii 78
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Table 1 Soil physicochemical property from seven kinds of natural swamp in the continuous permafrost region of the Daxing’an Mountains

RR: 3ed0 T2 FEHBZEAY Site
Soil characteristics Depth/cm C G M B LT LX LN
JKAE Water level/cm -7.31£0.80bc -14.53£2.49ab  -5.84+3.88¢c -10.49+3.15abc -13.87£3.67ab -15.96+0.97a -8.09+0.95hc

TR
HTRREL -138.80+6.3b  -141.30+3.8b -153.80+6.3a -151.00+2.0a -153.00+2.0a -155.50+7.5a4a -153.00+6.0a
Thaw depth/cm

Fiy =g
i%ﬁm; 10 -1.67£0.02a  -1.29+0.07b  -1.27+0.01b  -1.32+0.03b  -0.39+0.04d  -0.60+0.06¢ -0.66+0.01c
Soil temperature/C
gilfé ?{H{E 0—30 5.36+0.04b 5.11+0.18a 5.21+0.11a 5.22+0.20a 5.2410.14a 5.24+0.21a 5.11+0.11a
Soil p
THAE
Soil bulk density/ 0—30 0.88+0.31a 1.15£0.29a 0.95+0.33a 0.92+0.34a 0.88+0.31a 0.79+0.16a 0.89+0.36a
(g/cem?)
EERINT 3
Soil organic carbon/ 0—30 117.20£62.2abe  103.40+39.8ab  166.80+120.7¢ 169.30+130.6c  112.70+81.9abc  88.70+71.3a 161.30+78.1be
(mg/g)
£

. 0—30 8.83+3.98abcd  8.24+1.15ab  12.76£7.70cd  13.11+9.78d 8.53+6.2labc  4.81+3.97a 10.0123.4bed

Total nitrogen/ (mg/g)
AL C/N ratio 0—30 13.37£1.05a 13.96+3.01a  12.98+1.89a  12.93+0.57a 14.78+1.65a 19.65+0.40b 15.962.47a
FKE
Soil water content/ 0—30 1.59+0.52a 1.50+0.24a 2.12£0.79a 1.10+0.46a 0.88+0.28a 0.82+0.26a 1.85+0.56a
(em*/em?)

[l —ATARRING FBE R R — R M T IR R ) 25 5 93 (P<0.05) o C. BB Eriophorum vaginatum ; G - #ETAPE Betula fruticosa; M TR P
Alnus sibirica ;B FAFERPF Betula platyphylla; LT . 35 A B EIRF Lariv gmelinii-Carex schmidtii; LX . VM AA 828 VR Larix gmelinii-moss ; LN ; 75 A e ¢ 88 VR % Larix

gmelinii-Sphagnum spp

ARV + 4 CO, HFmuE & 18— S (K 1) B RF TR Psh T, A2 228 34
A, HAE 6 A N H (424.3—509.2 mgm > h™' ) &7 A TF¥HE 8 A F¥H(377.5—491.8 mgm > h™' ) &
B 2 AN HEROEE  ZORB I a0k 8h NI, B Z R IRHE (<85 mg m™ h™") o (HAS AR 1 4
CO, Ml =TT R AR (3R 2) W40y 3 Rh2EAY . LT | LX 2 H > F>BS LAV (B 75 T HA 3 Z241.9%—
654.4% ,P<0.05) ;G B 2 H >HF>Tk ~ & RI50 1 (B 2= T HAh 3 2 65.5%—545.8%,P<0.05) ;C M F1 LN 2
H>H =~k =& A (B Z 8 T HAb 3 75 52.9%—743.2% ,P<0.05) . MAb, & BRI K215 o, M
S TIEA KR 168.5%—311.4% (P<0.05) . I, KILLWE AR L IX 7 FOR SR IB RS R + 4
CO, i 5 257 522 WL LA R 25 sl 2t B (B L A SR BAE e 3 RS
2.2 RMLWTHAGRLIX 7 FhiEEE L1 CH, 38 & S48k

KL T AR A X 7 PR R 4 CH AR A e B 3 22 ek (% 2) . H A0 CH, 4343 &4y
fATE-0.007—0.400 mg m™> h™' Z[a], 2, C & CH, SR HEHCE, B3 5 T HoAl 5 AR EEIERl 5.6—65.7 £i5 (P<
0.05) (LT AFICBRAN ) , Hofth 6 FhyREESRAIN CH, 14 55 HE R o 55 o 25 SR B3, Bk, K%
WA 7K AR = IXACR AR CH, s HERCIR , HoAth 6 FhiE B2 AL,y CH, 1 55 HEBOR 555 WL,

7 PRI CH, B R SR SRR (B 1), o BN AR 2 FfE itpk (M FB) TH
B CH il AR BT R W 28 T, E A R sl T m, AR B 8 1—3 A HEREAE (53508
1.61—2.71.0.26 ,0.24—0.29 0.42 mg m™> h™") , BRI I 2l T B, A4 B YERIRM B sl HE L 117 3 b4t
ARV LT LX A1 LN 9 CH 3 7 447 LI 30 (] 14 S e 5 W s s B 21 AR fbka 34, b4, 7 #id
BT CH OB R ZETR RS AR (£ 2) :C RESHOCHE =K, C EHM>HFE~L>EH M ZH ~H>HF~K
BB B CHE~H~KRL LT B& > ~E>HEALILX RE>HFE~F =LA, IN BHCE =& >HEM, Hit, K
B RATR A X T RIS CH 2 sh A5 S 0 PR Y 22 06 R R HIE R W AL S R AR 3 b2t A S 2
Oy AHE SR 2 A
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2.3 KRBT AGRLIX 7 FhiE A L3 N, O & M FE ARk

KL K AR A IX T FpRSRE BRI 3 N, 0 A8 AT (£ 2) , H A3 N, 0 4E 33 =40 A 1
1.52—37.90 pg m™> h™" , Hrp B A1 M fg i (B35 0 T HA 5 2 2.0—23.9 £%, P<0.05) , LT LX F1 LN J&H
(BEET G C2.9—6.2 1%,P<0.05),G Fl C AR HAHT , P, KIS K AR £ X R SRV 510l 1 18
N, O 4F-357 38 15t 2 B I P RV 3 > B IR 156 > THE DAV V35 RN B DA TR R AR AL AR A 1

7 R RARIAEE T N0 il F N Eh A EAAIOAE (1), Hrb, B M R RIGE TS, 405 7E 4
HAS A B BHEAE(E (230.3.123.9 pg m™ "), #EA R BB EH BELF— I AERFRACHERL ; Hgy 5 i
RAVRFERAET R, 3 A2 S AW I A HEE(E (22.6,20.2 42.2 .40.8,.79.9 pg m™ h™") {1 A FIF A
ST BT AR S AR HE O B AR ka5 BEAh , & TR N, O 3 1 2715 4% Jm) AN []
(FK2),0450 8 4 FEAL.C BES~LSERC BESK=ZH ~4AM fl B 2F>H ~F>4H LT LX #l
LN 2HF>Th =&~ Fit, K28 AR 1 IX KIRE PR 1 N,0 e 280 2 i sh S i 4
PR A6 Jry HLA LA ZEHE R R
2.4 KL A X TR PR A e 2 AUGE B R T

KOLLZW K A X 7 Fh R ARIF RSB 32 CO, (CH,FI N, O HENCS B85 P 118 22 7538 A [l )3 43 B 445
3 R, £HE COE M Ty, C 5 MR B 3 IEAH G, AT LU O, HER ) 58% ;G Fl M ¥ +
HEIREE pH (H A E, W AR COL 1Y 68%—80% ; LT 5 415 3 1F AH 5 H 5 /K 7 W 25 ik o, ]
fif B CO, T /LY 67% ; B LX 5 4 38 B 15 AH G H 5 KA 30 A L R ¢, = 3 0T LU B CO, 3 =t (1)
89%—93% ; LN 5 1 HEIR B 1A AH 57K A7 B RIS (AR OG , =3 mT U RS CO, B 1Y 88% , 7K AR
- IXVEEE LI CO, i T N FAETE 2 Fh AR JEMN B ARG TR LR EE pH (EL(C BRAM) s RAKIEE
(M BRAM) A BRI KA ALRTREE (B LX) MR A L (LN) o B, K% 2008 7k A 5k X 155 CO, 38
TR R Tk - R RK A

T4 CH @ s K U7 1, C Al M 5 T AR R B AR O, AT DA B 3% CH, 38 2 1Y 45%—84% ; LX
53R B EA S, AT LU R 3 CH, B 73% ;G 5 38 IR B2 A pH (H1E A ¢, P& AT LA s 1 313
CH, B 54% ;B 5+ H8RE pH H ALVRERE 22 BRA L S K IEAHDG , 54 DR & ft R G, L fm] nT
DU R 14 CH, B A 99% ; LT LN 58 B H FAHCHEY A B3, Fit, 138 CH, i 818 H5RE
BEFALAR TR .

148 N, O @ K5, C 5 R LA RURR G, T DLf# R - 48 N, O Sl i 1Y 26% s M 5 8
AR, 5 HLAR & AR R L IE AR 56, =& v DU RE 4 N,O Sl 11 83% ; LT Sk A b Al ¢, 5 H 35
& pH {E ACZRIRBE IEA G, 2L ] DL R+ 18 N, O SE A9 79% ;B 5 - HEA HLAR & i A OG5 R
pH i &R RE L IEA G, JE[E AT LU B 1 N, 0 3B 5 1Y 93% ;G S5A MR & & A6, 5 1R &K
i pH (H 2% A L IER G, LR AT LR 3 N, O S &1 97% ; LN 5K . pH {H A MUK &2 &K=
TS, 5 HHER R AR B I AR O, SRR T DL R 3 N, O S 99%;1X 5 HHEREE pH {H .
IR KA AR ARG, SA LR & & BRA L &K E A SC JE R T DL R 1 N, 0 & 1) 99% ., 1A
FERAIUE T N0 i 5 TR pH (E ALIRIREE AR A S & RALL  SKERADCE 8 R K+
LR AT DL RR 1 N, O sl AR R IA 26%—99%

2.5 KRBT IX T AR R 2 SRR RO R S TR v A

RLEW K AR L IX 7 PRI 8 3 Al B SR HE R AR (R 4) . S TRPEZET L3 CO, 4 HE
BR3P TE 10.99—14.35 t hm™ a™' | Horp |, C & T HA 6 FFYEEE 9.19%—30.6% ( P>0.05) ,B .LX LN & T G M,
LT 9.3%—19.7% (P>0.05) , A& VAEES A 0] 22 AN B35 CHL AR HE U 43 /i £ -0.61—35.16 kg hm ™2 a™',
C J CH, BysmHEMCIR (5535w T Hofl 5 FhE PR 5.5—69.3 15 (P<0.05) (LT R 55ICERAM) , Hoft 5 #1787k CH,
B 55 HECE N, O AEHECR 0 A 7E 0.13—3.33 kg hm ™2 a™' | 258304 N, O HECIE , M Fl B &35 T Hifth 5 FhyA
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A 1.9—24.6 5 (P<0.05) ,LT LX A1 LN & # & F G.C 2.9—6.4 £5(P<0.05) ,1M G.C wAMLHAHIT, A
I, FER M R L2 A 1 X R AR TR FIR 35 CO, HERCR I W38 22 Sk (5 CH, HEf i S B AVH > H:
1 6 FPEPEZEAY N, O HEHT R 5L W8 AR S A AR 73 > TE AT DATB 3 ) AR A B E |

R4 AMBBKARTR 7 MBERY R ESAHMAER GWP &

Table 4 Fluxes and GWP of greenhouse gas in the seven kinds of natural swamp at cold temperate zone continuous permafrost region at the

Daxing’an Mountains

— CO, HEi i dik GWP e, CH, Heie b it CWPey, N, O Hifi 4k GWPx0 GWP

Sire Total flux/ GWP,/ Total flux/ GWP ey, / Total flux/ GWPy o/ Total GWP/

(thm2a™!) (thm2a™) (kg hm™a™) (thm?2a™) (kg hm™2a™") (thm2a™) (thm2a™)
C 14.35+1.34a 14.35+1.34a 35.16+10.12b 0.98+0.28b 0.13+0.15a 0.04+0.04a 15.37+1.56a
G 10.99+1.41a 10.99+1.41a 0.50+0.26a 0.01+0.01a 0.18+0.13a 0.05+0.03a 11.05+1.44a
M 10.99+2.17a 10.99+2.17a 5.39+1.77a 0.15+0.05a 2.83+0.65¢ 0.75+0.17¢ 11.89+2.29a
B 12.89+1.83a 12.89+1.83a 1.54+0.70a 0.04+0.02a 3.33+0.25d 0.88+0.07d 13.82+1.80a
LT 11.11x1.12a 11.11+1.12a -0.61+£0.07a -0.02+0.00a 0.96+0.18b 0.25+0.05b 11.34+1.08a
LX 13.15+£0.60a 13.15+0.60a 0.51+0.70a 0.01+0.02a 0.76+0.08b 0.20+0.02b 13.37+0.58a
LN 12.14+2.31a 12.14+2.31a 2.57+0.22a 0.07+0.01a 0.71+0.11b 0.19+0.03b 12.40+2.32a

[7]—FAN Rl INE FAE R R A IR A M 2 780 0] 22 57 18 3% ( P<0.05) ; GWP ; £ BRI IR 3 Global warming potential

LA+ R SRS RS (GWP) AR, & THPESSAL GWP 431 7E 11.05—15.37 t CO, hm™
a ' ), C e (T 6 FEVE 11.2%—39.1% ,P>0.05) ,B LX J& it (& FH A 4 FPiE 3 7.8%—25.1%,
P>0.05) , J5 PUE H AR, (A TR ] 22 R AN W3, eAh, 7 FiA B2 A 3R = SR IR SR
HINEERIIEI LA CO, 5 43T P37 (92.4%—99.5% ) , LEIEFELL CH, IR EHIN (6.4% ) |5 Fh AR PE L
N,O di KRB HA (1.5%—6.4% ) , FENTEEE CH, A1 N, O 1 5 B 147 (0.1%—0.4%)

3 itit 5418

31 KM ATRE X 7 FEPEHHE CO, M R F T A b KL F K7

KL TR X7 PR SRIB R L3 CO,AFH3M  (125.12—163.33 mg m™> h™') Jo i & 2 7
5P 4518 A [FE B2 4 3% CO, HERUA I A — 3k, HLH 5 Co, 47 343 B 55 1 [ R 3 VA N
(80.00—162.92 mg m ™ h™") AR ; (I T /N 242204 2545 1 5 - X BRARTE R (157.40—231.06 mg m > h™') 1
Je =TV JHE A (281.13—428.81 mg m™ h™') 7 WK 242204 K A U - X VA PRI 138 & T €O, 59
HERCIR

7 FhRERTBEE L HE CO, HERCE AT, AT BE 5 K A% £ X 391 B A XTI (—0.39——1.67°C) X (£ 1),
AN, 7 PRI HE CO B RAAAE 3 P ik R (A >HS>HOLT HB>HF>h~LMEE>KF~Fk =
KW A L5IE TR+ CO, MR B F T A F A O R — 5, Bt — 2 R B sh A
PO L DR A R T SRR A O S - 3 COL HERR A B R K, 3 co, HEREA S
T AL R A — 3, S TE AR R 2+ R = T RORI4 22 (6.8—9.97.7—21.1,16.5—32.0C ) , 1=
SRR R B A I - S A A R R | 396 5 R R SRS A B S AN T N AR i 1 o, HE
B, 3R 2R G R 5 (E R T R 3 SR AR X R AR A B P | 3 P KA A B e B s AR (R T
B BT 0.5—13.5 cm F12.3—8.1 em) (F 1), BRI EHME] T 860 E WA AE 2558 5 80 E 7 1 4
CO, HEHIC S IR LA AR e 3
3.2 KM RAGE X 7 FhR P+ HE CH, 8 B Z AR R s R

KRB TR AR X 7 PRI 43 CH, AR i (-0.007—0.400 mg m™> h™") 2 IR AT VE B 2 5
FUENTEBEFARATB B AR A . e CH AR 230 B (T /N4 208 254 1 VR = DX R ARV 158 B B U i 75
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74 WA 5 R K AR L IX 7 R i3S A - S 2 SR HERCRAIE 2343

P CH,AE 5 5 (0.006—7.756 mg m™> h™' M2/ 0.03—5.83 mg m™> h™' M) 5 BRAE, B K 2% 2208 7k A
A IX R LT A F5EAN, Hofth 6 FHAEESAIY A CH, A S5 HERCIR

2 TR ANEEE CH, 38 & i 2 5 T HAWE R R R, 8 T L Ab 2o Yy 1) R 2B S b B, A K3y
IKAE e T 5 FP2ERY 0.8—8.7 em (3R 1) R N AS ALK, U™ Az CH AN Z . eAh K AR+ IR
CH, HERL =1 BhAS S B R 22 08 R0 A8 R ACHE M 5 B0 R 2538 7% — 80, R INAE T CH, HEK
S FR P S TR R e R AL B 2 B VR T R 2 070 RE TP 7 Y o B A PR o S A B A 1 st e, 7 R PP
M= A, AT A TR SRR o T K o R R B A A 6 B[R], C LG AL T iy R AR B b B, AR K
IRAE AN B 87 ( =22.67—6.67 em) , Y24 H AL T /K DR AACIRAS , 0 CH, HIHGH &2 15 5 09 215 28 kit
BT — S, B R AR LI 2h 3 R 30 CH, HE i 2 B 0g 7R R0 80 s M B A a8 5 A b 38 A 45
B K FBIKOIAT FTEAR (-30.0—6.0 em) , HZH &AL LR ish, sk o i+ SR 5 R AR B KL, ik
P CH, 38 i 52 22080 5 i LT \LX LN Ab-Fad Py vh B A= S B | A R ZRR A AR AR (-36.7—0.7 em) H.
WA A IR S R AR IR B4 M5 AL CH, W SHEBCsS B &k, TR, 2k AR AL AR IR
JE f KB BRAE AR | LA AT © P LR R AIG , HLAKAE PR K ik At EL AR (15 em LAR ) 5O CH, 7242
3.3 KL ATREIX 7 FyEE N, O i B AR S H s T

RGBT AR X7 FpRSRIVB AL+ 18 N, O 4F P35 1 (1.52—37.90 pg m™> h™") R B [ i AR7AE
PSS RIS TE AR AR AV PRI A AL . N, O A 478 B AN 42 30 KR e &R Jg i L N, O 4 343
1 (4.0—610.0 pg m> h™") FIRAE; HAE K Z 8 8 (-0.95—35.56 pg m™> h™') 5/ 2008 235 Pk + X 7
ARTBPE(3.7—31.0 pg m™ h™") VAT, WA T [R) XA 7% I 35 0 FE V8 (29.56—40.76 pg m™> h™ ) ¥,
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