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A Study on the Microclimate and Soil Characterstics in
Temperate Deciduous and Evergreen Coniferous Forest .
in Mt. Acha

MIN, Youn Kyung - Jae-Man LEE - Eun-Hye LEE - Ho—-Su JEON - Jae-Seok LEE

Department of Biological Sciences, College of Science, Konkuk University, Seoul, Korea

ABSTRACT

We investigated the differences in microclimate and soil characteristics between the evergreen
coniferous(Mang-u) and the temperate deciduous hardwood forest(Uminae) that different with
dominant species in Mt. Acha., (Mt. Acha is located in urbane.) Guri, along the riverside, is the
control site which consist of a herbaceous plant without canopy. In November 2005, Solar radiation
and PPFD(Photosynthetic Photon Flux Density) of the evergreen coniferous, temperate deciduous
hardwood forest and riverside were 1.2 MJ m_zday_l- 158 pmd m 27", 1.0 MJ mkzday"l-12.8 lmdl
m™? s, and 15.1 MJ m ’day '-192.7 pmd m~* s7', respectively. LAI(Leaf Area Index) of the
evergreen coniferous forest and the deciduous hardwood forest were 2.53 and 1.91. Litter production
of the evergreen coniferous forest was higher than the deciduous hardwood forest(279.48+52.72 g m ™
yr ! and 139.96+16.54 g m 2 yr™"). The amount of litter accumulation in the forest floor was also
higher than the deciduous forest(7,852.72+1,633.42 g m™” yr~' and -1,245.48+273.63 g m 2). Carbon
storage in 0~20cm soil depth of the evergreen coniferous, the temperate deciduous hardwood forest
and the riverside were measured 52.2 t C ha~', 58.9 t C ha~' and 56.5 t C ha™" respectively. According
to our research, the temperate deciduous hardwood forest in Mt. Acha(35%) accumulates about: 23,223 t
C ha™' in soil and 18,939t C ha~! for evergreen coniferous forest in Mt. Acha(32.3%) respectively. CO,
concentration in situ was the highest evolution in the soils with water contents of 60% and the temperate
deciduous hardwood forest was 3.4 times higher than the evergreen coniferous.
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A7 edsel 9900 He &4 & skx F AP Be W8S AXsn e Core (IPCC,
1990) F&3 34 dre| AL Z71 SoE st 7E8 Z7isa er 21417] ol A
] ol AR} 2] O AAE FA1E Ao2 f=F 3 Tt (Jin et al, 2000). 0]} BL CO, FE F
N2 oplEE G5 AT 2Use INH0E B, B9, 24 $3 2 JUHA 7Y @Yol
HIEEA el fole] 9e BE FdFons Sabed 17 ARe WAR e, Altel S}
o] Q17te] A& AZg Y& F= B Wzl 9o At QT OME} A A A
oM % @it 2= Wste F o)5F A8 713E B3 FAETS EFSle] fRHAE, AT &
= W3k olF $E4 A3 571 Be FEOG UAS 2F 971 A st 2842
Aoz A7) 3 YrHIPCC, 1995). ,

A Al AR AQJYHRAS AFBHE olEd /|1 F WIE BAS A2HE AR HFT
RBES FH3P7] 3t 1992 649 25873 3] o (F-A 74/ E3] o] UNCED)| A A7 2d3}e] ot
E o4 715 AAL dvsly] Y3t 7153k @HUNFCCC: United Nations Framework Convention on
Climate Change)2 A|ela}y 3, =S L& 15470 A9, 1994 39 219 24 LY} o]
Fofe] BHE "Qghe] FEEHE AT AT Az TR PAT ¢ I FFOE U] 39 &

wate] HAE ¢ B GA 7L EE HAFE FHLE 90dE &S CO%e 7R o
52%E A& 2 Folsta o, A 20059 29 Aol HEo R 1 wFo] TAHYTE St
Zhs 20081355 2012971A19] 13 9% 215 dd=olle ZAHAE SRAR 273} 245 713te] §
= 03EFEE 43 oF 5 A=l 2 Ao o S5ta vk REFAE o 7
%3 B Eo] A 702A|(Clean Development Mechanism)Z E3to] A=8ut opa} S7} 7ke] dx
AAB ] Bt Z2H02 CO, WS E017] AT ARE =UstaL slow, o8 @ Alme A=
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W fEE 43 e T, AR F 58S T/ AT AFEA d7e xEHE F
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Zol Za7t ¥ e 1€ E"*Oﬂ 2@ F9 X5 o] B9 il o] "} ol
o)A 8-E 72 o Bohs YA Ba & —i.ﬁE—‘e £33 #aso] 2258 87 29149 o
3 AHH R 9T Ter 59, 259 7, 30 2 A2 A e A= T8 @
7 Az YHAE 75 48 2 XHP’"’—?} ozt FRAAATHAE F&& AA Aok
olHE AHAY Bk £33 F7 F EYo] A= gl vao] ¢ A ATHOR 1,500 Pg
d gspH, o] 7)Y 24), 2 /‘3.’],313]101] 7178 Fo] ?J_E]- Waring and Running, 1998). E% B4
A L9 FE 21 % 29 354 99ld o8 EY 532 59 WV 3UHE §5E
7 999, B0l SAE do] gl BF 2 AFH 12 =9 gAY eI ozl
#sl= 7l o, & i?ﬂ e Witk olF olfol A2 BT 35 A% 252
3 AHAEA Elrd: & e d&sim A U Bk AR B 4o Zrkekm gev
(Vitousek, 1991; Wang ef al,, 2002). S-2lUel A= AAEA L] Ba S0 i A77} ofe) B
o= AW YOLKEY 1997; B, 1999; & S, 2001; E S, 2003), 2AY B 23] wlokst AP
2 71% Fofll dl83lr] 913 g4 FrdoEny a3 4 el d.% 2t Ay 28
37 gejol ME B2 A% 2 £EF TFS 59 o, HEF 59 AT A5y} 248 Fesit
°19Jr 2o AgoA £ z2abs A gi £8d) FTLF TAIARA 13} AR 2E
9 AT Folel & N T Eld 542 2 o U9 EAFAS A5l oA, A
Eﬂﬁ] A 2F3K(Net Ecosystem Production)ol] :’:Lﬂ] FEFE VA= FAE BEY 35S 3T T4
EY 357 ES v9L 44 F23 98 ke 2y ANF 2 449 Wr1EE 89E A
o A £, FAHE I 29} 19 J&%ﬂ_% A #7299 §43% A8AS getaiith

M= 3 gy
1. ZAK| 70
ZAAY ol A e Mg 23T 2 BATS} A% Tl 7“74 dRog 247 Wl gle
B, FZAL FHLE B2 viF 1 FFHeEE e, HEHoEE I JJr AHs 3
o okt A e 7MY B SPHR0MME NFoE B 1(508m)_i ololq B&o 2 77 o

glow, o] F opxale dE 285m= 7| =F o} Sick

Zt #5349 1= GRAEEFETHY F5-3LRATL 190m, APAFL SE 6.60]30 % 453
AFETEA F B2 3% 40m, FAEE SE 50019008, UA|Ql T AT oY
20m$tHFig. 1). Al JG BF A FH9| Z}lo] HIdA o]FoiA mdo] B2 A Folth

2. Q0| 07|13 29 53
1) A=kt Z2kK) Y= (PPFD: Photosynthetic Photon Flux Density)

P TP 9] AT YUY LE D FF B F2Y 800 AT WNF 5
He AF2EE 30em =)o) YA(MS-100, Bko)e} FEAIAILI-1908A, Li-conE 454 0.2 A3}
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Coniferous
(Uminae)

Fig. 1. Location of the study sites.

o] 20053 10 249 2E 119 197}1A] Hlole] ZA(Thermodac EF 5020A, ETO denki)ol] 23 5 30
7oz ST HolHE 10E o2 Bty 7Fa0on, £4E A5E Wgez 4
F2 Ak S : '

2) g4e] 712 9 x2 s
ZF 289 A 220, 5, 10, 20 cme] Zo]o] FAT(T-CC, 0.32 mm, Ninomiya) & HX]et] 5453
o, 7129 A% A2 FH AT T TF AU AFEAL 2t A Yo AFIHCE A
2 % 7] 232 4AYE dlo]E]ZA(Thermodac EF 5020A, ETO denki)o] QAstod AN & 33
FA Be] $47133 FhaA Sk Co
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FAHATE 20059 109 JBEH7ILAL2000, Li-ConE ]85t HEEETH(ET-TLEA)
7 ASALFASTNAA 27 38 23] FEge ASAA A TP AdE T
HE B FP517] At 20053 104, SEEATEH AEHEFE, WRAFE AT F YD)
o] Z TFolA 50 emx50 eme] WP TE 3TH A AT AY® FIFHN W FAY ALt A
2 q3) E27t AFHA g2 vlEs) GHSH o)AdE FHEH AT FE 37 I 771
=5 UE ol £ T AFHoIA A2T7|2 80TellA 48A3F o3 Az & FAE FF
sl @A FuE Ads g8 2 FJHE S49 3 gaFe R At

4. EQF 21 Q01 AL & EQY B S F3

e S FAY W7 2L ZoA 0 emolA] 20 em Zo|7HA] 7 5 em DR EF HEHG
5 em, h= 5.1 em)& o] &3] oAz MTAF 1 FH] EFS AN AAF AZPe =
AE S5 F 80T AR7]A 48217 AZA] FAE S331e BS E53S 78l B8 4=
B FHoene E%8H U (sl bulk density) S TGtk

F718 FFe AAD EFS 2 mm A2 A DL 2 mm o]Fte] EFTHE Ye T/HE 800C]
A71ZA 47 B AN F, FE A FE Fo] EF FA Aol FE A ES FAR Y
F e BESE Yehylo] a9t '

Al 4592 EF AER T IE 923, 2HE 489 AzZE v 950 2 mm ]3]
A& 715 AY THRFE 9L FAO ¥ F Edno 2Ry F0e Ay i) ARE
4 PO Ho| EYe] T8 B F5Y F U=E XS EYe] B 0 o F5
ety EEUS i F A4S 72 ESS o 15g AFAS] A2AA Az AF] E]
Al ZolE A2 F EY FAR Wro] 1002 Foto] Axtaigic

Zt 79 E¥E 0~20 cm7HA] 5 em ZoPEE AHT F o] ¥ EFIE, EFHTE EW
&, F7188%, U E5TE A EXY] 542 ZARISITHE 1). Wang ef al. (2002)9] W o
Z BEF W 82%HPe)E T2 1), A1 2 mm o]3 BEFH LS F3] A 5 EF Y9 B
A I AT 5 L7 A2 2) EF U9 S S Pe2)S Al Z TERE
9] Zolg vlmAE.

],

ol
2 iﬁ ft

O
—{d

EF W g2 Pel) = tHba (BEF 7715%) CRY
(FEFLE, B=E43 EFFA, b=R71 8 S, +=EF Ul @2H]8)

E9F 1] S22 2KPc2) = tHba x WSIAE ) 2mm o|dF E|E . 212
5. X EYSEY =

Ed AEE FH A3 Al AFAT 0 cmol A 15 cm Zoj7kA] EYE AZRHA] &2 4TE FAFH
E Ao 4A] BEgE & ARSI EY 38 S5 AE 30gE 50ml v]o]AHd ¥ F 500ml
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L3 EG TE 2L W &o Wa, EY FEEFS 60%E BFoA 25TE fAHE L5 23
4 (Phytotron, Py-1000)e4] 3AZH72A17Y) <% WA F ST EY 5§ AL EF =
F 548 HS 29T F F 1E & PR B8 T 371 60mlE A st 2710417, 2417
9 4A17F T 247} Gas chromatography(ACME6000GC, Yonglin instrument)E ©]&3}e] CO, 358 =73
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$ 83749 GUAAFE 20054 119 37 A SIS RTIY R7ETYol 22 1913
2530 HrlkiRol $43ka e AGFFEFANY GEA A57k o 27 velsicF
). THe] GRAASE QN0 HPJVIFATRIA BT FBAGSATRIA L RS
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Fig. 2. Comparison of LAl between coniferous and deciduous forests.

Al B XA 1048 2793 E 30971A] 497 24T 9T AL AL UR] AHe T
AR FL] A% 151 MI m™? day ' 02 dFEESFITE FoEst 12 M m 7 day”, AE
AT T SHU7E L0 MI m™ day™ 02 ARFEH URoE YA} o 144 £ FA2
velsth @9 A4FETEEY A YEEATETHET o 20% B2 g B e, ole 9
ATHET =& GUAA oA HFEE Ave) e tFg. 3). 5YE 237 £H% BE B
AL NN E YA A ATLE] 79, 192.7 pmol m™* 57, YL EASATEe] 92
BA7} 15.8 pmol m ™2 57!, A A5 Fee] S} 12.8 pmol m™? sT' 0 F 23.4% YHBASA T
A BA g GAEET FANG 23S Btk 3 109 27 0A1 7 28Y 23A174A] 4 &3
AR gt Date] disl= UR]o]A] 3 9154 pmol m 2 s~ X 4.6 umol m 2 s 0.2 9AJ
B S7F] Al 12~13A19] AAHE o] F 1TA7FA] 243t tiFig. 4).
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Fig. 3. Variations of solar radiation and PPFD.
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2. 2| X2 gl 7|29 & uig]

20053 109 26(18A)3E} 289 (17A)Z7HA] 233 949 A & 7128 3 ZHAY BF 94)
AEE oF UARZHA] $7HE ASSIATE ol & Zashy] AlatsiH the d 64173 fﬂ?ﬁ 7es v
ERITHFig ). B8 7t 29079 A7 HA 7o ZL URA 144 T2 U948 %Lam}
$FARA)Y 8.1 T, ASFLFATHETNC] 97 T2 UA(FHIZAAFY7 eros%%
TR 43 C, EFFITHRTE 47 T A S3EAh

B AL AFE AL THEES /183 FAT 2 U5 ATE VAT, £4o] 2012
FE oY o WL A FojB0] YR 2 37 WslEn 24 HH 2% WAL
Bk AEHe] Huee UAdA 178.C, SEFTEAM 41T, FEsHTedA U8TR

N B 2 YA 74 B ke Btk 9).

Uz} oA 7] &3 x| o] Hx & AAE y]FdoR = Iz e A HHY TEsis
Uil L W YA A2 FIE ) 12 B AL At W) WS 2FHE
Fuje BYHFig 4). YWHo dTte] PHHo] Y A A ATHO am)d] L& Wk
UAET 24 #stEo] A2 Ao HaFe] 3a ol W MEE BEA Aulidr fARSHA
YUehdt 2 2AF A3 A% YA o Ble] Teto] FAF O SlE PAeA MEtEo] Y Age B
gom, oleid v Ay A7d4 128 A% APE Ao Y2d

Y] 2= FL QA e gAY thd A & HH, ole 94E B3 A
= T 540l /e viA 84 5-7“4_‘5}*5 ZEAC 8918 AA}SHE Aolth A2 o X
o] X x¥ B EAE goatr] Hstde Aol A7 B4 9 7T A9E JHe 7
T+ 4B AT R F] FAAE "3—2‘01 slojof 8tat, 11 $3F AtoloA 7]elste HHA

A 59] ApoloflA A BAe] Aolg FAFedof & otk

3. 2lE Mt
50 cmx50 cme] W TN AL BEE 2 2005 ol FE AL dgBASFITY
(%%g-%ﬁx])oilﬁ 139.96 + 1654 g m ™ yr' 0|97, FZHGFLZB(SHIN)oNA 27948 + 52.72
g m™? yr~! o]QQtiTable 1). AR & P92 EAE FGBG2=9 Adal I Quercus acutissima)
‘g FUEF7E 4810 e AGeiH, e VAV Pinus rigida)7} $A8P A8
PR/ 293k Addelth TARPANEL A9 IR JHZ %A Al mdeo] wEH
B BE A90R T2 9 QUIEH BE YEWL SHaer A8 T3 A5 vk
Aeu2 e BEY F71E B4-L AAEA Lgith 2E S2F AN FEIAFAT ]
SHEATETE HE 29 A= B g2 dEUE S8 3l Ao2 A ol 23
= 530 T ONHI9) Al Al 0% 2aac Yudes Ag<el CNIIE 50-120
o= P 40~70 AEHT 2 $AE Yehlle Rz Eusi Jlen(@ F, 2002), ol
g 2lE9] ¥ CNHE WA E 3 2J8 & Asfshe 2902 A8k, dod oz Ay
FYI B el ol Ados o) =% BHe] 5t wIEeE 49 % oIk o
Bl AL 19981999 L 1999~20009) 24zt B5 ALY 5NN $1% ele) BRHA 5
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Fig. 5. Diurnal variat@ons of soil and air temperatures (2005. 10. 27~28).

Table 1. Litter amount accumulated on soil surface in each community

. Litter layer Fermentation layer
Community gm™ yry - (g m™ yr“)y
Deciduous (Mang-u) 139.96£16.54 ’ 41245.48:!:273.63

Coniferous (Uminze) . 279.48£52.72 7852724163342
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2003)0]1} 1993 FFe] ARG 2|k 24T A8 Tt Aglon, 2004d F
2 Aelx] e ez $P e gol BPBIFHNA 50384717 gm” yr o] AHA
A5oNA 742251807 g m ™ yr (A 5, 2005)R% Wl @@ v A2 FEolFa STk ol ok
9] ZAAGE0] FRES] o] A2 o] A o|RFE st B REHR] dgid Fe=
Aedd B 2AA Y] B F 229 2 AEe $Ht $939RAY AAFH) 147
W o &L Ao RAEAT: YGEAE 94 FSTLRAT} 12454827363 g m yr, SOl
78527241,63342 g m~ yr ' 02 FEHGAFATYY) YgRalFol €53 2ok o 638 el Ug
Wk ol A 520059 Al vlwE W GFHEIFHY YR ATL A Higstin & 5 Yo
U 29593 ool 29 Suluizt 20 o) B el YgRaEo] BAH0 U ol okd
Ao P|AVRRS FA de) A2AGFY dF, Dro Fold J@vimn & & Ak

4. EYO| E2|H FH0I
- ESReRegA ESISE, EYLE, HUE5TE, fVIETEHE 0420 cm7EA] 75 em o]
¥ ZALSIYTHTable 2). EF REE 0~5 cmolAl, *&%%l‘ﬁ#%%%(%ﬂ]ﬂl) 1.30£0.05 g em, 1}
(FEASAANZD) 117008 g em ™, FHLEFEFE(FSTLEA) 1.00£0.07 g om ™ 9] o2
GrATEAN A YeEsth ESETEE A 2AR 7 44 O A B35 YEE8ET
Fete] A9 A EAQ 0~5cm ZoldlA 20.08+0.01%0]A4] Zlo] 20cm 13.09+0.01% 2 Fol7} Z7te
E E9SFo] BA Jehgon, AERGsETee] A9 1ok TR Zojrt AojAFE
A JEge 523 uAd FEANEE 2SS AR 192650.07%A4 510 cmolA]
1281:0.03% 2 F2Ag 722 Bt A5 F7leE 34 Jdehi
Zold] W2 4715 FFe ARG FATEY, ASAEGFATE, VA9 £A2 Bo] 2FEe
B I BgSaTee 13.14:0.02% 004 6.08:0.00%2 EAlG mEl Zasig oy, Ig4ATELe A
FE5F B4 20 cmol A 22} 6.60£0.00%8} 5.58+0.00%F, VFAE 6.7740.00%} 4.79£0.01% 2 Y4 BES
A7 B0 2 AL 2o] 3ot 1 dslEe A9t X Ee} 0-20 cme] EGH|EL Y
FEHF G uA S AgFETER] Sl Zold ue F7tske A%E Rt} 15 em
o|F ThA] Zadlgon, UAQ TN NFIL A E2 v]Eo] £ B Zojd u}E Wk} A
ek AdE5EL 0~5 emolM e FEBEFHETEC] T2 AR F Hl9) 20% 71 453 &
skom, Uxish 87 Zolel wet ashe 2AE 1 A% 2e) 42AASP LY A% AR ¥
23} B4 20 emollA] ZH2} 40.44+0.80% S} 40.20+2.55% 2 Zlolo] W= Wzt Aol VA ok,
oAbt AR Y] f71F FFE HEZETHTHONA 6.08~13.14%, FEAFFHATHNA 558~
6.60% 2 o] Ae] FALIA(RATA, 2000)] 29%¢] H]e) DEF) BA JERT olAL 54 A%
o] 24A)719] Fol g} 2000:de] B3Art BRAT 3] Y& obAake] WA AGe A, B
ZAMA = F /) AT AR st ARG AdA] 2 Zpolst HAYRE Ao E Hth
E¢ 4715 $FO2RE Wang e al. (2002)¢] HHE o] gale] Ede] 9a FAFL AP
Fig. 63 2tk G489 5U FSBUEAY Bh 22 Lo 7Pg B Uehdon], £ Gold
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Table 2. Comparison of soil properties between coniferous and deciduous forests

Depth(cm) -+ Density(g cm ™) W.C.(%) SR.(%) 0.M.C(%) MS.W.L (%)
0~ 5 1.00£0.07 20.08+0.01 75.40+1.84 13.1440.02 60.80+2.31
Deciduous 5~10 1.1740.03 14.85£0.01 75.7343.06 8.29£0.00 43.06£0.89
(Mang-u) 10~15 1.25£0.08 13.0040.02 82.3240.90 6.2240.00 36.9142.30
15~20 13620.11 13.0940.01 79.73£1.45 6.0820.00 34.8342.36
0~ 5 130£0.05 11.98+0.02 56.85£10.21 6.600.00 40.440.80
Coniferons 5~10 1.3820.09 12.15:0.02 57.91% 6.68 6.1740.00 39.5541.25
(Uminae) 10~15 14020.09 142120.02 62.86% 3.75 5.5240.00 41.99+1.93
15~20 1.40£0.10 14.99+0.02 6225+ 383 5.58+0.00 40.2042.55
0~ 5 1.1720.08 19.26£0.07 71.29+1.95 6.7720.00 41484384
Riverside 5~10 1.45£0.10 12.8120.03 64.22+4.97 5.1420.00 41.1546.04
(Guri_Hanriver) 1915 1.42+0.05 15.130,01 63.79+5.83 4.5720.01 36212445
15~20 1414003 15.36£0,02 65.0545.98 4.79£0.01 34.3442.35

" *W.C.:Water contents, S.R.: Soil relative rate, 0.M.C.: Organic matter content, M.S.W.C.: Maximum soil water capacity.

20
== Deciduous (Mang—u)
i Comiterous (Uminae)
~— Riverside {Quri_Hanriver)

A
cpT
bt

Soil Carbon Contents {t C ha™)

0~5 5~10 10~15 15~20
Soil Depth{cm}

Fig. 6. Variations of soil carbon contents in each site.

wet 271eHe PEE Btk Thee UA R Qolo] whE Bk 24 Aol Ae) vehtA sk
on), AEAGsA TS A AE B0 05 cm UA] erg ﬁﬁ anr 27 veitke
1, Zlojoll we} Wa%A do] Ak A% Uehith dHos EF ) BA FFE BES
A 71 wod Zolrt Zketel wet 2adte 202 A ok Ba Fo) EZN S
w7 dEhe e AARERE g8 2F%] B2 o] Qold] A(fine noje] IFHoz ¥
250 a2 A8 BAE 47189 FF0] B Ao FIAske Ao F¥A IrkAmson, 1977).
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ZAA Y gazAze FE3d5d28T 1Ux)9) 0~5 cmo)A] Z2F 143t Cha™', 139t C ha”’
< e om, 15-20 emo]A] A2 G5 125t C ha™!, YA E 141t C ha' & Yehlol
FEAQFITEE ol B2 Z4AE Jepla AuE oz Zod =R ofte] ZAAE HoA| T {
A9l ol VER A RStk BRBAST TS A 05 omol A 126 £ C ha”, 1520 oA
166 t C ha”'2 Zold] wet 238 Frkele A4S Btk o2 JASETRY ASAEF
T B g0 27 H'le] Aol 4he] Feho] AAtsl W= BlElS] ON 1] Aol 7]18}
Ao 240 gl oz ON v A95A e/ 498954 geEY o, T4 9
3 Mg o Re&r® = 2oz Buse] Ytk F, 2002). o] T ST #HHAA| O &
o GEEEFAESATLRA) AN Edlo] F7HE4E B FEFo] T8 4Ue YPBY
F9] FE7} ¥ CN H2 E8j7t 383814 dojuta, #3l€ vlA| #7118 4R 52 75l o4
BEo] Ze oz mzd §8H 943 BEHAM FHHe HF o] ASHoR vad Z2HY A
o2 QzigEch w2 ASAGFAEEN S ON )7} 7] BB $7180] Bar} & o2
ARA] oz AF H2d Ao B ¢ gart SHH A H3, AT 4
< 2] FFho] o T A7 o3 B et mde] ZFAR ol wE Ao|rt A 1t
BR] 22 FEE 2o AL A7) 020 em7R] 9] Ba XS FeiE YT Teo)
589t C ha”!, A=HgAFEo] 522t Cha' A7} 565t C ha”' o2 Y854 B39

BAGA 7 A JegT
A 520010 B7&= FF dHANER W HVvavy 4SS R 34T EF U g2 %
A o] 0~15 cmollA] 244 t C ha™' ©] 3, 15~30cmellA] 190 t C ha™' Q1 A=} v wa) 27| ke w7t
AstE Pl B 0-20 em®] FHE BAFATF] B0t Ch 22 WA Yekyth BEF W
718 TR S FHFL NG vt Zpol7b Yom(Wang et al,, 2002), 2 5(2001)9] EF
£ 2] B Y g& S bEn £ & 24

2 zAle] date] o8, $YRDA el AYATFRA] BAIGBGFIA B IURAS
FUREYe] E ROE, AGFRY FoINE D kR Rt SR Pinus densiflora)S] T
2k

E #HOE sl ofxAke] EF ) 0~20 em7bA| o] @ A FS AVYSHd Table 33 2k

5. EY SEY 53

Table 3. Soil carbon contents of deciduous (Mang—u) and coniferous (Uminae) forests in Mt. Acha’

Soil carbon contents
(t C)

Deciduous (Mang-u) 394.6 (35.0%) 23,223

Community Area (ha)

- Coniferous (Uminae) 363.1 (32.2%) 18.939
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A F AR 9985 TS (EF Y EAN T AE2AGFE TR BEXS Al
A 9] WSS Fo| Wang ef al. (2003)9] WS o] 83l AW &% 2= Fig. 73 2tk

dtdos BEY TFL EY 5] 60%E W 7P H& 3FFS HAtH(Wang ef al, 2003).
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2591 0~5 emoll A YOS sA o] Bk FF o] 43 mg CO; dw. soil g h '8 A= G5
2] 1.3 mg COz d.w. soil g h7! o H]§) oF 3.58) o B-& 3.0 mg CO, dw. soil g ' h™! 2] o] X5}
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£ A% dX3Hs Aot} 2uudS5Ae] B} 5F0] 48-83 t C ha”' (Kosugi et al., 2005),
o) Ah52o] 1.1~7.4 t C ha '(Maier ef al., 2004: Lee, 2003)2 AP 5AoA EFsFeo] AA 1}
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Fig. 7. Potential soil respiration rates of deciduous (Mang-u) and coniferous (Uminae) forests.

2&4, AAA. 2001, A7) F2 IR B AR a4 wsk I E3A 90(6):
774-780. i

A%, =g, A2 2003. FF AALESE JEIA G AR o] w2 FE T A%
9717448317 5(2): 87-93. ' '

w4 1997, WEUR(Salix spp) ZRAW AH Sk ZEo] ARR L BEFF ©hFA HXE 9
8. 3298137 86(2): 177-185.

WA 1999, $EA ] AZpRel IR 2AY YA AR 2 EF F Shugd] B



106 BIEAINEHENTA K4 Hi2s

A7, f2Qak]A] 88(1): 93-100.

£88, 0|53, 2001. EX] o]4 P9 Wisie EYF U] ©ad Aol #A. AR 900):
242-248.

A48, D&7, oA, 2005, 20 YA BAFEA BEAEFHUS vr|F 2 BF B
ZAA B EZATR] 3(3): 247-259.

MEEEA FATA. 2000. oA E ARAE ALY B APt ATE A :

AFS, AFF, A3, A3}, 044 2003. BT THFHAYY ALAMTE, YASE € B2
A, =2 7]3ek3]A] 52): 101-109.

APe, o|BF, AL, AAA, A4 2002. AHAELS FEAL

EAE, AAS, BFE. 2003 AUF 2PAY @asAd B AT FIAPYHIA 2603):
129-134.

Alban, D. H. and D. A. Perala. 1992. Carbon starage in Lake States aspen ecosystems. Can. J. For. Res.
22: 1107-1110.

Armson. K. A. 1997. Forest soils: Properties and processes. University of Toronto Press, Canada.

IPCC, 1990. Climate Change: The IPCC Scientific Assessment. Cambridge. Cambridge University Press.

IPCC. 1995. WMO/UNEP Intergovernmental Panel on Climate Change, Second Assessment Report. Climate
Change 1995. Cambridge University Press, Cambridge.

Jin, F., H. Yang, and Zhao, Q. 2000. Progress in the research of organic carbon storage. Soil 32(1): 11-17.

Kosugi, Y., H. Tanaka, S. Takanashi, N. Matsuo, N. Ohte, S. Shibata, and M. Tani. 2005. Three years of
carbon and energy fluxes from Japanese evergréen broad-leaved forest. Agricultural and Forest Meteo-
rology 132(3/4): 329-343.

Lee, M. S. 2003. Review : Method for assessmg forest carbon smks by ecological process-based approach
- A case study for Takayama Statmn Japan, Korean J. Ecol 26(5):- 289-296.

Maier, C. A., T. J. Albaugh, H. L. Allen and P. M. Dougherty. 2004. Respiratory carbon use and carbon
storage in mid-rotation loblolly pine (Pinus taeda L.) plantations: the effect of site resources on the
stand carbon balance. Global Change Biology 10(8): 1335-1350.

Raich, J. W. and W. H. Schlesinger. 1992." The global carbon dioxide flux in soil respiration and its

d
o

relationship to vegetation and climate. Tellus 44B: 81-99.

Wang G., J. Qian, G. Cheng and Y. Lai. 2002. Soil organic carbon pool of grassland on the
Qinghai-Tibetan plateau and its global implication. Sci. Total Environ. 291: 207-217. i

Wang, Z. P. and P. Imeson. 2003. Methane oxidation in a temperate coniferous forest soil: effects of
inorganic N. Soil Biology & Biochemistry 35(3): 427-433.

kO
°

A9 RS oAkt g gEed Ay 5 Aot $4s8la e deedEA



BIEd Q / Okt DDIE B4 E2sE 107

s 295 FrivkatRrt $Astm g SE, o) 48 34EX g A 9F ZRFR .
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