i&@ﬁ?ﬁﬂkﬁfﬁiTiiﬁ
BitBEFz i

LR RS R ep YRS
XK 100 & 12 *



PR9912-0072 100301020200G2004

T LR RF A B ARERET 2

it 'h‘_’%ﬁ’ﬁ E{f‘;ﬁ =, e i

LR FA R AR RS

¢ oE% R 100 & 12 *

P39



MINISTRY OF THE INTERIOR
RESEARCH PROJECT REPORT

The property of the soil in different Altitude
and its correlate with carbon stock in the
Yushan National Park.

BY
Cheng-Pin Ho

Shi- Hao jien
Zeng-Yei Hseu

September , 2011



Ea
Iy

b
Jin

AN eky 2>} 24
R OO 15

- & B ED T A T e, 15
P& SHAEZZLRFEOFIE S EREEE 30



% =%

4-la RPF LR AL IERMEZ BB EFEEEME 15
425 FH L E R AP B2 AR ITEBE T s 16
A4-3 3 EARAPAE 7 B B oo 18
4-4 4 i’%iﬁ/r‘ﬁ#ﬂ ST 19
ASHHFLHFE A HRPERAZELRALTTR L 22
4-6 2 P iRAE I EF WA E £ ) 26
A-TH by A ERW2Z IR ELCIRI AT 2 0F 27
4-8 Lk FR A PR A B BAURR R FN 27
B-9 5APRE 3 B T B B oo 31
4-10. 2 LB R Bl 2 ZEBL 7 B 3 15 o 31

I



Bl 3-1 2 LB RO B E Bl 8
Bl 3-2 2 LB R B A5 Biroceeeeeeeeesee s 8
Bl 3-3 2 L B RS B Bl 9
Bl 3-4 F B 5 H R Bl 10
Bl 35X X HA1* ARCGIS & B 5 Ff coovveeecreesereeseeeessesses s 10
IR I i L) IO 17
Bl 4-2.3 3 PH SRR B 18 Bl 17
Bl 4-3 % % Pl & 25488 BT R A B 1 Bl e 20
Bl 4-4 % % P2 & A58 PEHABE R R B 1 Bl e 20
B 4-5 7 2 B Pl & T A48 3BT R A 1 Bl o, 20
Bl 4-6.8 22 & B P53 8 B EER 1 Bl 21
B 4-7 (FEp-FEQ)/FED S B 5 1% Bl cvvvevieeeeeeseeseeeeeeseeseesssssssssssesssssse s 21
B 4-8 (FEQ)/FED S B 5 1% Bl covovreeeeceeeeeseeeseseesessssees s 22
B 4-9 BSYUEIR B B 18 B ooveeveceeeeee e 23
4103 b A ERAFREF BARER R Bl 24
BA4-11 2 2 HEHEAFRE G BAER R Bl 24
Bl4-12 % o 2 3EHR MRR ST BAIER B 1 Bl 25
Bl4-13 7 Fr 4 BH A ER L F AR Bl 25
Bl 4147 2 BERFERE G BAEE A Bl 26
BlA-15 50825 25 AT BB B B 32
Bl 4-16 282 6 4 3 BAEE B(E KM oo 33
B 4-17 28 2 & 0-30cm 2 3 4 e & BI(E 2 KO/M?) s 34
Bl14-18 54 2> & 0-50cm 2 35 Ha e £ BI(H = Kg/M?) oo, 35
B 4-19 238 > & 0-100cm 2 3 4 a5 & B (H = KG/M?) oo, 36
B 4-20 2 LB R B E B HUB oot 36
Bl 4-21 2 L B R B2 3 F B s ® BI(E KM s 38
Bl 4-22 30 B 52 B 0-30em 2 3 F a5 B BI(E = Kg/M?) oo, 39
B 4-23 2 L & 7 [F] 0-50cm 2 ig P B B(E e kg/m) e, 40
Bl 4-24 3.0 B 52 B 0-1000m 2 3% 4 #a s B BI(H 2 Kg/MY) oo, 41



¥ &
RS e A I QI SR AE SR BRI I L[ e

B
LR FOFp AR T4 E Sk f%"]f]&[]\%j\ﬁ,*, ERNE L
AN E T i B F OB NI EITRAARSFE R o p AT RDR

AT HERFORARZ B AL LA -

1 g»}; WRET 5 < F 7 2 F “ELF e dR(source) £ =5 (Sink) o e 3 A
AR A (A 4.1x10° 2E) 0 & 5 b s TR Y p s TR UL G
1240Pg (10° ) » Flot 5 5 2 F $atism £ 0 LA ERBRARARE DL LR
2.— 04 BAPRFOFERT e F chd & Bé o

rf_ B BREDAGE S G FTA A LHN CH2 2 LR RS AR D

FEE O GRS SR B SRR s SRR T oo 872 Ak
ﬁff\w,q4gﬁw%a4 T WA AT .

Ny S E RN 1

AT ILRARFEOF s R ORIAAR FHEPIR OERRBPLANZ A
1400-2300m » A2 3 & 2 4346 4 3|6 & (7 R A LI T A 42 2 G e
AA e T I PELR P ERKIETRE R 2 TR 53k
PHCFR BREAFWFIE N EIBHF IR ZCFETE . £16078
ii}?ﬂ’“?*iﬁﬁfwiguﬁﬁiﬁﬁ%w’%ﬁwkl<m&§ o
Bl 282 3 g FrETHEg SR kand EEHFEL o L * ArcGisensa {1 &
FEERFREGE S LR 2 AT a2 0-302 4 ~ 0-502 4 ~ 0-100 2 4 2

ZNEEFR
RN N -

() ¥=FBA 2T EFET BT > AP >
%%ﬁﬂi%?iwaﬁgaﬁﬁﬁﬁjﬁmigﬁ’
" o

(C)BBE Fehd MUFTE I ZHT RS o

(Z)2 3 BRERE I TR 2 f i Gl B > 2 B A&k (BSY)
pH e 4p B o

(2)= 7 3R Aok ier 557 > H @A foR |2 15% Bsazlgiez IV



i%oﬁﬁﬂﬁ%@’j‘%@HWT%? ’_gﬁ%éé’fr)iﬁ{;go

() ~=f1* 2 x(soil series)dtfm 2 3 WaL 7z € > 77 S8 R
PRLE 9 % 562Tg(T=10"%) - 0-30 24 ~0-50 24 2 0-100 2 A /F A $ #
et £ 4 5 5 318 Tg ~ 427Tg ~ 551Tg -

() AP HELLRFEOFIPN R EF PAE G5 19.19Tg-0-30 = 4~ ~0-50
oA 2 0-100 &4 iFER G AiE s E A4 % 5 10.34Tg~14.49 Tg~19.15Tg »
FLRRAFGHE 2 o0 M 095 002037 A GBS > S
o %% 0.0340



o~ A RZHREAR
RHEFATHFR > AT EEFREE EBL A By s oy 41 >

BT EMER e T AR TT Feaudk o~ 2 KRB PERS UTE o

oD ¥ (72

APHSH TR ¥4 R ¢

FrRIRRAFAREVHHEATLRZI BRI AARTE R B & * 23 £ 4
Pagep BB T g s E o

MR AR D B S A G R AR
ApEBM D FrligAE Rt R ¢

FyRE {7 Pl AR

w

# #83% €3 (Kyoto Protocol ) +:2005 & 2 »cts » & § £ 5 SR 4148 5 el pl
P 4] o EAFEIRIEIFRL IR IR A 2P D HEEFA
%Q%%oﬁé%i%ﬁ%iﬁ%ﬁ%ﬁ%ﬁ’éﬁﬁﬁ< 2 AH AT R P
iR SAERE T EIEES



ABSTRACT

Keywords: National park, Carbon stock, Soil, Forest, soil series

Soil pedons were taken in the Southern Park located in the Yu-Shan National Park.
The study sites range in 1400-2300 meter in altitude. The conducted topics included
description of soil field morphology, physic and chemistry analyses, and calculation of
carbon stocks of soil. By estimating organic carbon stock per unit area in these 3 habitats,
Tianchi grassland shows the largest amounts. The Jhonghjhiguan forest is lower than
Tianchi grassland, due to the shallow soil depth of the former habitat in 50cm. Liguan, the
labor-produce orchard, contains the lowest amounts. There is intensively relevant to a
concentration of organic carbon stock of soil and the depth of soil as well as clay.
However, there is poor correlation with base saturation (BS%) and pH.

The estimated of soil series of the Taiwan carbon stored in soil was 652Tg of SOC.
The upper 30cm, 50cm, and 100cm of SOC were 318 Tg ~ 427 Tg and 551Tg -

The estimated of soil series of the Yushan National Park carbon stored in soil was
19.19Tg of SOC. The upper 30cm, 50cm, and 100cm of SOC were 10.34 Tg ~ 14.49 Tg
and 19.15Tg- The proportion of surface area of the Yushan National Park is equal 0.0293
of Taiwan, yet the carbon storage is 0.0340 that is little higher to the average figures.



For immediate strategies:
Provides the SOC of Taiwan and Yushan National Park.

For long-term strategies:

Provides the data of emissions trading.
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half-cell)4& » B3 ? » T8 - BT > BT HEHTA THRF DT R
(BE) > & ixzdip? e pH 3 407 0B % ¢
= E — flitk”

Hillrx (273.15 + HENREVEC

FlREGEE {%_%5’?‘5@&%;; s T Bk iEikag pHe AF %P1 Bk 15
ol 1o U g2 0 TE *F pHHRIE pH E -

FHLG LR
FEP~ 10 %2 g AN FE FRA(pH =7)k % > & 12 100ml 95% iy i & 2 + 3t
4. ?éﬁéﬂ’ﬂﬁﬁﬁﬁﬁ%—’ £ 4t 100ml 10%fps i e NaCI B AR ER T AoG
s it NH, o e BT 30k 0 Kjeldahl Z 402 Bl otk @ NH-N
FEOMRIEHHREFARTE
2~ & R AM4RLE T ¥ pL4e# (Ph=3) (McKeague and Day,1996)
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FEB- 20 2 4 (<2mm)Ft g g P o 4o » 100ml 22 ¥R 443 % (ph=3) » 3t 2

¢RI 4P 0 b~ 5F 2 0.4%2 superfloc > 12 3. 5 4 3000rpm 3
& 10 4 45 0 B 2 whatmann 42 Big KB g 0 ek N kG RS ok 3 ik (flame
atomic adsorption spectrometer ,FAAS) ~ 47 2 o

=\ PAABARAR ¥ B~ 1 DCB

FEB~1g 2 2 Ho4e B 100ml 2 3w 5 0 4o~ 40ml 0.3M 4§ #7 & 4 f= Sml 1M
R A A o P B Ao r X lg 2o “ﬁﬁ‘rﬁﬁ}t(soduum dithionite) » %% 80C =
T2oRiEY e BRI 15 S4B 0 B L 4o » 10ml Z e frg VAR R B o
2 {8 gt '}7?-;‘& v 1 ’kﬁr%ﬁi 100ml > 12 FAAS %~ 37 -

AETHEELE R LG TR (8 5 i&‘% Z 2 fi)#%ﬁ"*iﬁ’é“a‘—’f—' B SN
Penipl R3PS Dok i G MR AR 2R R pH - s
R HEF T & TAMBERAE  PFYABARAE 5 P ;_"f GPS e4kP~k =8 2 & ixo

TE I A S BER 2 ARG LA R (kg C/m? kg C/30 cm/m? ~ kg C/50
cm/m? 2 kg C/100 cm/m?) = 1 # T 5] g2 82t 8 4 3¢ ppr £

k
Td=Xpi* Pi" Di (1-Si)
i=1

Td @ H o5 ff 22 HURR ()T 2 BT B E (Mgimd)
pi 4 Wk =i % A (Mg/im)

Pit 23k =xichy 8¢ 3 £ (g C/g soils)

Di : 2 3 & = itk & (m)

Si: R KIY B> 2mment (%)

FAH*AAZ0HMBRE - FWRIZE - IAERITR IR RITEE -

FoooAEALRTOWL T PR

A ATG T GISHhE B> 2406 > 5% 2 LE RS F2 B 3 0-302
>~ 0-502 A~ 0-1002 A2 4 3 F et s £ o

- R BELR G RERKTRTRAR LT LY N A

AT 7 N EHFR 13&1’*/\’}‘?‘)3%}3’? MR B3I e

i“ﬁh‘? B¢ B en 16078 B0 K TR E NS £ R
(LR 1#1:?& F8pk 2 ,ﬁm;’%ﬁp\#\-’ Rl A B2 A EToE g
akﬁ,i smiigmaw:aio_,:‘s(soilseries);;if;gé A kA2 F]S

13



EFTA R BT R - KRB A TR TG LR
AR ' PR ER R R N VE @& E@p
SMRBEPY - BIREELR MR o k2 KL ¥ Y AFRA LT HR
g L2 o e T s FREE S FH R PR~ LR E LA Blder B bk~ B ks

S EFFEL g B

BRI EFAME - B 2 F LB o FHREFA EE N
Bl RBEFRHE -

* =t 12 Tomasella and Hodnett (1998) 14 61313 2 3 i f7 47
Db=1.578-0.054(%0OC)—0.006(%Silt)—0.004(%Clay) % = ~ = 7 fi* £ 2 % Eﬁ?

;\:’

= %2 2160785 2 A FAL A 2 MG A P GISE P L Ll 4k s B
E A 54»"951?\4%]74#??1‘3‘35‘(3&"

Boam xeet (Geostatlstlcs)m’ He B 2R BRI 2 5FHRE 255
|—.J

5. 41 & i# (Kriging) ; # i?%\ﬁzé at T ALY T enFoRE § v Ap
%Eﬁnjmp AL G B e N AR ) 2 R o

w1 !ﬁ(Krlglng),z 7oA e gk 2 ga G a0 2 BRARRE M ke p %

B (Z(X) )t € 80> s AFEX0 2485 BEZ(X0) > - A HEEL
F B M4 i 3+ (Best Linear Unbiased Estimate)z_ #5144 » ¥ 3% & L%‘“’L’r%ﬁ A
B3k (intrinsic hypothesis) » Tz BF ¢ =5 B =8 2 "8 ¥ HIXEZxhz % 3 #& ¥

&5 B2 AptEEdE(h) B

E[Z(X) — Z(X + h)] = m(h)

Var[Z(x)- Z(x + h)]=2y (h)

#ooo ELJEHZE y (h) ph 2§ H S8t > h £° ormpdide & Bajp i
FEHE

Var[.JR] 2% & #iee At - BERP o T&x -
(semi-variance)

‘-M:s-
—\\

sy () LR

AR ST
N ?y: * Spss % 10 %= 2 EXCEL2003 5 4 #%ﬁ'{j}%\ s 1R AngiS B R A5 o
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%43 BEod®

Fo 8 2B RS T A

IEE £3 T2 U
FEE R B2 AiEAok 4-1 A7 o

A4l L E S AL R TRBIE 2 E B

Pedon BB AR fo Ak A HA B e 8-
(TWD67)
Pl X: 2297 m ¥ P 20 F A 53 v 2
P-1 241333 TE % (Inceptisols)
Y:
2575026
Pl X: 2285m ¥ oA 20 i 2 & 4
pP-2 241391 T % (Entisols)
Y:
2574959
LA X: 2040 m T RB O OBE -~ 30% L 3 07T 4
M 239689 ¥ F (Inceptisols)
P-1 v & 1k
2576083
LA X: 2050m L1 e b2 25% L 3 07T 4
5 I~ B Inceptisols
L 239501 i T (Inceptisols)
P-2 u
Y:
2576010
AR X: 1390 m ERT PR o~ 20% 7 A PO
T H Entisols
233865 P ( )
P-1
Y:
2575876
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S EFLE R EARPIL B ok 42 7 .

2423 G LR A AM I ERE A ASEMT

. - Ao e e BT
Bl iR kA (%) #ik Bk AbR B B pH OC(%)
(Mg/m®)
O & 34.0
0-5 6.20 13.1 43.7 432  SiC 0.35 4.02 5.24
< Pl 5-10 6.26 2.07 49.5 484 SiC 0.38 3.81 3.97
10-30 7.91 7.54 49.1 434 SiC 0.57 3.88 5.60
30-50 7.06 6.17 51.1 42.7 SiC 0.68 4.37 4.39
>50 5.19 115 41.7 46.8 SiC 0.47 4.38 2.98
O & 14.9
0-5 6.18 16.9 46.9 36.2 SiCL  0.20 3.90 9.56
< po 5-10 6.99 22.4 39.2 384 CL 0.22 3.93 10.3
10-30 15.5 24.2 47.8 280 CL 0.43 4.27 6.02
30-50 5.79 29.0 29.5 415 C 0.59 4.17 4.60
>50 10.2 34.2 25.7 400 C 1.05 451 4.46
O & 10.3 57.0 13.3 29.7 SCL 3.55 27.6
0-5 10.1 54.1 21.3 246 SCL 0.26 3.77 21.6
¥ 2 B P15-10 7.58 53.8 25.1 211 SCL 0.33 3.58 15.9
10-30 4.60 22.6 31.7 456 C 0.62 4.03 3.83
30-50 8.93 27.9 42.9 292 CL 4.15 5.24
O & 27.7 5.41 28.3
0-5 26.8 0.13 5.10 24.1
¥ 2 B P25-10 11.6 50.2 18.2 31.6 SCL 0.29 453 23.4
10-30 6.36 47.1 34.4 185 L 0.52 4.36 10.3
30-50 4.99 45.2 24.1 307 CL 0.55 4.39 5.38
0-5 4.17 11.4 45.0 436 SiC 0.68 452 3.90
5-10 4.43 15.7 45.9 384 CL 0.66 4.46 3.19
A P1 10-30 3.96 12.9 39.6 475 C 0.74 450 3.54
30-50 3.91 14.4 38.9 468 C 0.71 458 2.34
>50 2.98 24.4 42.4 332 CL 0.76 4.41 0.50
AR TR TRL Z R B S o ¥ 2 M R TR E T
MRS MURE R R 2RI RS

2 T ARG 5t 17 (loosening) » F 3T v L E 2 4 b nivr o 2 g

BHREF S AT HIAA L o U E H BRI ER A EF T T o

16



O'¢t

1.2

g 1 -

O — N

E 0.8 —— ~PPI
2 06 —— | .
=0 — 12 i
= . 0

o O 1 1 1 1 1 H[;_[/ETQPZ

0-5 5-10 10-30 30-50 >50
Depth [cm]

Bl 4-1 2 WD REEFAE RSB

- ~3E pHE

6
> e ——8 =3
4 — —— JPPI
% H NG F%IE:JPI
O 1 1 1 1 1 H [;[/ ET%PZ
—x— T B
O 05 5-10 10-30 30-50 >50 HiEP1
Depth [cm]
q%ﬁ' 7B 4-2.2 3 pH SRR %1 B
AL REF GRRIEARZ O HRIEY R A JREG O PR

FHV  RABEIREF B IEFAFPHER VLR 72 < o

A2 B ARG 40 & 4-3 frT o
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% 4-3 1 jirEz £ 4

£ =3 R # T LA
(cm)  Fe(g/kg) Al(g/kg) Mn(mg/kg) Fe(g/kg) Al(g/kg) Mn(mg/kg)
O & 2.70 2.36 ND 6.02 1.55 6.00
0-5 7.40 5.19 135 19.3 7.26 41.8
< Pl 5-10 8.20 5.55 ND 24.4 6.60 24.2
10-30 12.1 7.00 16.0 22.3 8.32 45.6
30-50 9.95 5.43 ND 21.1 5.96 25.8
>50 8.85 5.30 ND 22.7 6.14 18.4
Ok 4.40 4.02 113 135 4.62 146
0-5 4.75 5.24 64.5 13.4 5.58 113
< P2 5-10 3.90 4.99 65.0 13.9 6.22 111
10-30 2.90 4.92 ND 11.1 5.66 25.4
30-50 2.80 521 ND 13.1 6.82 25.0
>50 125 15.2 58.5 20.3 15.8 108
(O} 3 4.01 3.31 79.0 6.02 2.86 92.4
0-5 3.15 3.35 192 8.60 3.94 181
¢ 2 R P15-10 5.10 7.66 102 12.9 5.84 137
10-30 8.80 7.28 238 24.1 9.66 212
30-50 10.6 8.18 114 17.2 3.78 118
(O} 3 0.09 14.1 214 0.53 17.0 64.0
0-5 0.28 18.4 372 1.40 111 688
¢ 2 R P25-10 2.10 12.4 392 5.98 6.60 472
10-30 7.15 6.04 133 16.0 3.94 134
30-50 9.15 7.86 141 17.7 6.70 158
0-5 4.65 3.85 292 11.7 2.74 354
5-10 4.90 411 296 135 3.18 378
@B Pl 10-30 4.65 3.90 312 11.9 2.96 382
30-50 3.85 3.21 331 12.7 2.32 584
>50 3.25 291 428 16.9 2.84 558

ND<0.5ppm

18



F 44,3 B E LA R4

g+ (FEp-FEo)/FEp  (FEo)/FEp Mnq/Fegq Alo+1/2Feo
O & 0.55 0.45 1.00 0.64
0-5 0.62 0.38 2.17 1.15
< p1 5-10 0.66 0.34 0.99 1.43
10-30 0.46 0.54 2.04 1.71
30-50 0.53 0.47 1.22 1.44
>50 0.61 0.39 0.81 1.10
O & 0.68 0.32 10.78 0.68
0-5 0.65 0.35 8.38 0.67
< p2 5-10 0.72 0.28 8.01 0.54
10-30 0.74 0.26 2.28 0.43
30-50 0.79 0.21 191 0.91
>50 0.38 0.62 5.34 1.45
O & 0.33 0.67 15.35 0.56
0-5 0.63 0.37 21.07 0.57
¢ 2 B P15-10 0.60 0.40 10.64 0.95
10-30 0.63 0.37 8.81 141
30-50 0.39 0.61 6.84 1.06
O & 0.83 0.17 119.85 0.02
0-5 0.80 0.20 491.43 0.13
¢ 2 B P25-10 0.65 0.35 78.93 0.57
10-30 0.55 0.45 8.39 1.17
30-50 0.48 0.52 8.91 1.15
0-5 0.60 0.40 30.20 0.71
5-10 0.64 0.36 27.96 0.72
B P1 10-30 0.61 0.39 32.10 0.66
30-50 0.70 0.30 45.84 0.55
>50 0.81 0.19 33.02 0.33

The active ratio (Feo/Fed) and (FEp-FEo)/FEp are considered common and effective
indices to evaluate soil development.
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Fe(g/kg)

30.00
20.00
10.00

0.00

—— Feo(g/kg)
—=— Fed(g/kg)

Ot 05 5-10 10-30 30-50 >50
Depth [cm]

Bl 4-3 %% Pl & TA548 8 P8R R % 1 B

Fe(g/kg)

P2

30.00

20.00 -_.__-\._/_./.7 —— Feo(g/kg)
£ | = Fed(g/kg)

10.00

0.00 '

Ot 05 5-10 10-30 30-50 >50

Depth[cm]

Bl 4-4 % % P2 & A48 SRR R R 1 R

Fe(g/kg)

1 REP-1
30.00
20.00 /.//-\\. —— Feo(g/kg)
10.00 d—’/ —* —*— Fed(g/kg)

0.00 '

O¢t 05 5-10 10-30 30-50

Deptht[cm]

Bl 4-5 7 2 B Pl T 25488 PR ATFR % 1 B
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~PP-1
60.00 "
on
R e~ —
0.00 ! ' ' B
& S %@Q
Depth[cm]

—&— Feo(g/kg)
—=— Alo(g/kg)
Mno(mg/kg)
Fed(g/kg)
—— Alp(g/kg)
—*— Mnp(@mg/kg)

ERABEFRBAE TR R 5 2 5 AR

WREFRET RERECTRR > B hiptks 0 PTREES o

1.00

[

=S = [~

S 060 —g=—"—=2 DR

Eli 0.40 \v)i_ —=— = JYP2

2 020 g

= 0.00 . . . . . Hl;'/%%Pz
O 05 5-10 10-30 30-50 >50 |L—*— &Pl

Depth[cm]

] 4-7 (FEp-FEQ)/FEp ST/ & % 1* B
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0.80

k: e —— JPPI
g 0 ﬁg%:k T
2 0.20 T
0.00 ' ' ' . . ilg
O 05 5-10 10-30 30-50 >50 L~ "G#Pl

Depth [cm]

] 4-8 (FEo)/FEp “TiF & % 1* ]

IS}
N
&
4
pas
i
¥
Il
pas
i
T
i)
et
TN
Il

Sg@A IRk
;R e R AR dod 45 9T o

£ -4 #k  CEC K Na Ca Mg S“r_“ BS(%)
cation
cmol/kg
O
0-5 20.0 0.74 0.74 0.00 0.15 1.63 8.15
- 5-10 22.0 0.68 057 0.00 0.13 1.37 6.26
10-30 22.8 0.60 052 0.00 0.13 1.25 5.49
30-50 19.1 0.76 1.70 0.00 0.3 2.58 13.53
>50 23.2 0.53 202 0.00 0.12 2.67 11.49
O %
0-5 23.7 0.97 091 0.21 042 2.51 10.60
< P2 5-10 23.1 1.00 130 0.35 0.40 3.05 13.19
10-30 14.8 0.54 030 0.29 0.14 1.27 8.56
30-50 15.5 0.58 043 0.16 0.17 1.33 8.58
>50 12.5 0.49 0.67 0.08 0.08 1.32 10.49
o
0-5 26.4 0.82 091 1.08 0.39 3.20 12.13
¥ 2 B P15-10 26.3 1.08 183 0.50 0.38 3.78 14.39
10-30 12.0 0.65 146 0.00 0.11 2.22 18.54
30-50 15.4 0.60 030 0.00 0.13 1.04 6.71

¢ 2 B P20 K
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0-5 133 038 059 100 012 209 1570
5-10 341 114 098 750 167 1129  33.09
10-30 199  0.74 080 235 035 425 2140
30-50 139 067 070 238 027 400 2891
0-5 162 195 041 563 163 961 5951
5-10 144 128 050 383 075 636  44.15
AELPL 10-30 251 077 143 353 092 665 2644
30-50 980 062 039 250 113 464 4731
>50 624 054 020 073 019 165 2642
80.00
gémm — o 0s
> 40.00 —=—5-10
M /'7
20.00 — : —— 10-30
0.00 ' ' 30-50
SIPPL RipP2 (YRR (DvRgR2 el (>0
Pedon

B 4-9 BS®WHT A& % 1 B

@ k47 {r B BS(%)=[( 2 # 1+ K+Ca+Na+Mg)/CEC]x100
x

PR Rt 3 ety > H@ ok ]2t 15% 0 e Ak

WP AL R RS > AROA RGO RRF > TR R 2 Er 41
SUEEE LR & FE AL R R EEEE Sl 4P S 4 S ML E X

TP E R HEMERES LK Na

I~ 2By BRER

A LR PATEES A DAk

Jr
1




40.0
< 30.0 B PPl
S . )
S 20.0 B =P
© 100
0.0 ks %m
O 05 510 1030 3050 sso | F= P2
& - - - - > .%@[Pl

-+ Y (cm)

B14-10 7 Fp 2 B4 A iFR & 5 LR %1 B

¢ 2 B O R 0-5em i B ey WERRERE 0 2@ PLEEASO A
WRER %3 34% > A X P2iE 14.9% > £ B i+ o

40.0
~ 300 % —— = JPPI
S \ -
%g Esz;::E&:if?ﬂ 1.V Bip1
| Ot 0-5 5-10 10-30 30-50 >50 H[J/Fﬁ%m
fi —x— TEHIP]

-+ Y (cm)

W41l 7 2 g M RR S BAUER %1 F

AT R 2?2 MBE R 2 0-10em v HRUER B 0 A K 2 g
(IR PSR T |
#“Fa:?é—“%‘"*a‘ﬁ”ﬁﬁw‘d?&%fwﬂ Tem RF RATSE S W
**r**gﬁz“*"?‘r FEE > R PR ERAMIEAG o Hi e R
w?ﬁ%ﬁ*i%am’ Eaok AT 2 3 0-10cm -
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40.0
30.0 \ —— OFE:L

20.0 \ //}\:\\ _-_0_5[
| S \ 5-10

10.0 — =
0.0 . T 10-30
N NS Q <
S & & %)@ >30
NN

Bl4-12 7 Fp 2 B4 M iFER & 5 WL R %1 B

P2 MBERSIEF WA EEFAN T R 2RI BRATES 0 A
BERo o aBE A1 R F o G PG RERARS R

2500
& 2000
%) 15.00 O =3%P1
2 10.00 W =9p)
; I ﬂ[ d O {1 P
g 500 ﬂf
0.00 O FTJP2
0-5 510 1030 30-50 >50 ki (ETGHEPL

Depth[cm]

B 4-13 % e 2 Pk A iFR & BaGEE R

AR Reh) BT EF
PR RH L F - HE

aafMuaﬂiﬁﬁaza,mAﬁufé%%’ﬁiﬁﬁﬁﬁ?i“
rH 5 2 F 0 2 0-10 2 Av\“li,%ﬁﬁ‘g‘w\%‘ﬁ“%o

ﬂ;fgz FEEROPEIERZNCEBEIUR
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%467 piFR2ET BRGEE £

# #(m? Carbon

R 0-5cm  5-10cm  10-30cm 30-50 cm 50-100cm & stocks(ton
)
%% P1 0.92 0.76 6.43 6.01 488 19.00 456,576 9368.94
% 4 P2 0.95 1.12 5.18 5.45 9.34 22.04
? 2 R Pl 2.83 2.63 2.85 - 8.31 66.68
¢ 2 R P2 1.58 3.40 1.61 4.15 10.74
B Pl 1.20 0.95 3.65 1.98 0.94 8.72
T 3alkgm?] 1.49 1.77 3.95 3.52 3.03 1376

- AT IEFERD I REFERC IEL > AT PRSR

carbon stocks(kgm-2)

25.00
20.00
15.00
10.00
5.00
0.00

8 =39
[ F[I;I/I%gj
O 7!

jf B
0-30cm 0-50cm 0-100cm
Depth (cm)

Bl4-14 7 o L R A RER 2T ot 2

Mo BARA TR WAL XS X RE G MR P 2
BRI R D50 A% B a fif BRER A 41 % PRS-
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F2AT LR FRAB I EENZ I BRI R AR K 24T

C (kg/m?
Soil layer (cm) Soil layer (cm) Soil layer (cm)
Pedon 0-30cm 0-50cm 0-100cm Ratio A Ratio B
%% P1 8.11 14.12 19.00 0.43 0.74
x % P2 7.25 12.70 22.04 0.33 0.58
¥ 2 B Pl 8.31 8.31 8.31 1.00 1.00
¢ 2 B P2 6.59 10.74 10.74 0.61 1.00
A Pl 5.80 7.78 8.72 0.67 0.89

: A stand for the ratio of the soil organic carbon stock of 0-30cm divided by that in

the 0-100cm zone, and B stand for the ratio of the soil organic carbon stock of 0-50cm
divided by that in the 0-100cm zone.

SR ehg AF T 0-50em R 23R o oq P 2 Bind IRR G R P 2

K Pl v Ratio A 2 Ratio B

s 1o

248 L B AP R 2R 7 R BARE R S

B2 HASH(0)

st [T fe pd R|TBI I F BT |BEFR

@ §f |273.009 1| 273.009| 11.313|.003(a)
1|5 £ |482.644 20 24.132

#.4v|755.653 21

@ §F 395.999 2| 197.999| 10.460 | .001(b)
2|5 £ 359.654 19 18.929

#.4v|755.653 21

a FERI R EC (W B, fe

b sgpl%dc : (¥ i), tk, 2EIER

c %\ 0C
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B &
B R |R T3 |[AFHH R T3 | Bitenix

1 .719(a) 516 468 5.2907
ER S (K ), 2 EIER, P

<

>

a

22 &~ 17(D)
R TAge pd R|(THTIo F RE|EEFR

i ¥ 597.724 2 298.862 | 10.677.001(a)
1|/ £ | 559.835 20 27.992

$4r 1157.560 22
a TERIRE (W), 2EIFR, B
b z%#\: 0C

% #(a)
AREC G FRET GE
Beta &g | t |BFHE
e B 2 i & |HEH
(¥ ¥%) 26.548 | 4.846 5.479 .000
1 bR -413 130 -.504 |-3.187 .005
2 EIFER | -9.853E-02 .036 -4281-2.704 .014
a ix%#\:0C

Bt G SRR R B2 F AT 0 %2 IR R S BS(%) ~ Ak~ pH #
LS SR AR SCEE SR LYV EEE S0 R i Y S Y
% 0.516 » p=0.001<0.05 » i &7 % -k i o
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Poiw jF 30 5 OC% =26.548 -0.413x 4 #2-9.853x 10%x 2 #®ER

%% ANOVA = % 4 45 2 /E B 22 OC%-~pH ~(FED-FEO)/FED-(FEO)/FED
470 FEIFRE OC%M Ag¥ > HHAT M G2 F -
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cBREZTLRATEFI R BERE

£
A2 5 16078 A2 R 43 et 1 GISp Rl
o2 2 LETAFG G PR E Bk acT AW F 416 1 4-24
B2 BEFPRIEAL 565 UREEL S nd £ 4107 o 2 LRRE
Floft ¢ 2504 09 PHRFREE A% 0 B3

5 00293 @ 4
0.0340 -
AEfIH L kde 2 E GBS E SAF RRIEF BARE NS 562Tg -

0-30 2 A ~0-50 24 2 0-100 2 AR A $ tpLiE s £ 4 6] 5 318 Tg427Tg-
551Tg -

vt 7R (2009) 2 Chen and Hseu(1997)4a iz & 2% GIS ¥ RiIEFR Z

AR IRal o s eV O A
A THEFELRTOFIPN &L ES BRE NS 19.19Tg 0-30 = 4 ~
AR %}ﬁﬁ?”\rm z%’a/»\ 4 % 10.34 Tg~14.49 Tg~19.15Tg -

0-50 = » % 0-100 =
TLRFOF e Fz 2 on 5 002930 A R ZEE > SApr g

% 0 %5 00340 -
d F4-16 S b 2R ﬁwtféﬁ%l 7
7 £ (18.29-45.92kg/m? ):s 34 # F (3.14-18.28kg/m?) - B 4-17 5 4 > § 0-30cm

4;[3%’)”5‘&5‘5}1\'{:31]#]'1:;%5 33\;-"}44—.\.1.:”‘\5 i“Km—l;lgf ’f}k‘iﬁ‘\lpql?&
(7.59-18.65kg/m?) & »+ & 3%+ F (2.55-7.58kg/m?) -
2 T R LR R B

FEEAR T EEE SR LT

5

dRl4-21 2 LR B2 BRI ERT 5 0
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C (kg/m?)
Soil layer (cm) Soil layer (cm) Soil layer (cm)
REEEER
5 e s E) 0-30cm 0-50cm 0-100cm
MIN 3.14 1.92 2.42 3.14
MAX 45.92 18.65 30.22 40.66
MEAN 15.64 8.84 11.88 15.33
STD DEV 5.34 2.51 3.82 5.06
AREA(M2) 35931900966 35931900966 35931900966 35931900966
Bz 2 (Kg) 561974931108 317638004539 426870983476 550836041809
B7 A E(T) 561.97 317.64 426.87 550.84
% 4-1002 LR RO FI2ER Z 40T
C (kg/m?)
Soil layer (cm) Soil layer (cm) Soil layer (cm)
RE(2 R 2FA 0-30cm 0-50cm 0-100cm
7Pz E)

MIN 8.92 6.66 8.67 8.92
MAX 35.30 15.12 56.03 30.59
MEAN 18.22 9.82 13.76 18.18
STD DEV 4.10 1.44 3.25 3.77
AREA(M2) 1053263000 1053263000 1053263000 1053263000
2 B (KG) 19190451860 10343042660 14492898880 19148321340
Bz (Tg) 19.19 10.34 14.49 19.15
B B2 F
3 5 0.0293 0.0293 0.0293 0.0293
PR BI(

0.0341 0.0326 0.0340 0.0348

Brd 2 5)
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Describe Date: 2011/2/09

Pedon: % # Pedon-1

Classification: Inceptisols

Vegetation: Grass and bamboo

Parent material: Sandstone and shale
Coordinates: 241333 ; 2575026
Elevation: 2297 m

Slope: 20%

Aspect: Western North

Physiographic position: Summit
Drainage: Well

Diagnostic horizon: Cambic horizon
Diagnostic characteristic: Cambic horizon
Sampled by: S. H. Jien, C. P. Ho, S.L. Cheng, N.C. Chen and Y.S. Hsieh
Described by: S. H. Jien

Oe

A

Bw

BC

+3-0 cm, 10YR 2/1.

0-20 cm, 10YR 2/1; moderate very fine and fine granular; friable; slightly sticky
and slightly plastic; many medium and fine roots; clear smooth boundary.

20-45 cm, 10YR 4/6; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; many medium and fine roots; gradual smooth boundary.

45-60 cm, 10YR 5/8; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; common very fine and fine roots; gradual smooth boundary
(with 30% stones).

>60 cm

45



Describe Date: 2011/2/09

Pedon: % # Pedon-2

Classification: Entisols

Vegetation: Grass

Parent material: Sandstone and shale
Coordinates: 241391 ; 2574959
Elevation: 2285m

Slope: 20%

Aspect: East

Physiographic position: Summit
Drainage: Well

Diagnostic horizon: Cambic horizon
Diagnostic characteristic: Cambic horizon
Sampled by: S. H. Jien, C. P. Ho, S.L. Cheng, N.C. Chen and Y.S. Hsieh
Described by: S. H. Jien

Oe +7-0 cm, 10YR 2/1.

Al 0-20 cm, 10YR 2/1; moderate very fine and fine granular; friable; slightly sticky
and slightly plastic; many very fine and fine roots; diffuse boundary.

A2 20-40 cm, 10YR 2/16; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; common medium and fine roots; gradual smooth boundary.

BC 40-60 cm, 10YR 5/8; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; few very fine and fine roots (with 60% stones).
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Describe Date: 2011/2/09

Pedon: ¥ 2_ B Pedon-1

Classification: Inceptisols

Vegetation: Deciduous forests

Parent material: Sandstone and shale
Coordinates: 239689 ; 2576083
Elevation: 2040m

Slope: 30%

Aspect: Eastern north

Physiographic position: shoulder
Drainage: Well

Diagnostic horizon: Cambic horizon
Diagnostic characteristic: Cambic horizon
Sampled by: S. H. Jien, C. P. Ho, S.L. Cheng, N.C. Chen and Y.S. Hsieh
Described by: S. H. Jien

Oe +2-0 cm, 10YR 2/1.

A 0-12 cm, 10YR 3/3; moderate very fine and fine granular; friable; slightly sticky
and slightly plastic; many medium, very fine and fine roots; gradual smooth
boundary.

Bw 12-30 cm, 10YR 4/6; moderate very fine and fine angular blocky; slightly sticky

and slightly plastic; common medium, very fine and fine roots; gradual smooth
boundary (with 40% stones).

BC >30 cm, 10YR 4/6; moderate very fine and fine angular blocky; slightly sticky and
slightly plastic; common very fine and fine roots (with 60% stones).
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Describe Date: 2011/2/09

Pedon: ¥ 2_ B Pedon-2

Classification: Entisols

Vegetation: Deciduous forests and cryptomeria(#r+2)
Parent material: Sandstone and shale

Coordinates: 239591 ; 2576010

Elevation: 2050m

Slope: 25%

Aspect: Eastern north

Physiographic position: shoulder

Drainage: Well

Diagnostic horizon: -

Diagnostic characteristic: -

Sampled by: S. H. Jien, C. P. Ho, S.L. Cheng, N.C. Chen and Y.S. Hsieh
Described by: S. H. Jien

Oe +3-0 cm, 10YR 2/1.

Al 0-10 cm, 10YR 3/2; moderate very fine and fine granular; friable; slightly sticky
and slightly plastic; many medium, very fine and fine roots; gradual smooth
boundary.

A2 10-20 cm, 10YR 3/2; weak very fine and fine angular blocky parting to moderate

very fine and fine granular ; slightly sticky and slightly plastic; common medium,
very fine and fine roots; gradual smooth boundary (with 15% stones).

C 20-35 cm, 10YR 4/6; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; common very fine and fine roots (with 70% stones).
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Describe Date: 2011/2/09

Pedon: 4. Pedon-1
Classification: Entisols

Vegetation: plum tree(% #)

Parent material: Sandstone and shale
Coordinates: 233865 ; 2575876
Elevation: 1390 m

Slope: 20%

Aspect: Western North
Physiographic position: Summit
Drainage: Well

Diagnostic horizon: -

Diagnostic characteristic: -

Sampled by: S. H. Jien, C. P. Ho, S.L. Cheng, N.C. Chen and Y.S. Hsieh
Described by: S. H. Jien

Al

A2

BC1

BC2

0-10 cm, 10YR 3/1; weak very fine and fine angular blocky parting to moderate
very fine and fine granular; slightly sticky and slightly plastic; many medium, very
fine and fine roots; clear smooth boundary. (with 10% stones).

10-30 cm, 10YR 3/2; weak very fine and fine angular blocky parting to moderate
very fine and fine granular; slightly sticky and slightly plastic; many medium, very
fine and fine roots; gradual smooth boundary. (with 30% stones).

30-50 cm, 10YR 5/6; moderate very fine and fine angular blocky; slightly sticky
and slightly plastic; common very fine and fine roots; gradual smooth boundary
(with 40% stones).

50-80 cm, 10YR 5/8; weak very fine and fine angular blocky; slightly sticky and
slightly plastic; few very fine and fine roots; gradual (with 50% stones).

>80 cm
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