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wm O A A LA B 0 HE B AL X TR ek CUEALT iR CEZE, HHE
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W, R T BGH Hb DX AR R VR R E S, RGEHTL 15T 112005, 15007, 1: 10077,
124007, 1 :1 0007 6% H w5 FH il BREE 1 SR e X A AL ftf S A S s o o 45 2R 1
6B R ETRZ LI (0~20 cm ) MAHURAEEE . 552, 637, 573, 573, 614F1549 Tg C; #l
T +3E (0~100 cm) BYAHLRREAER J91 396, 1 502, 1321, 1395, 1 508F11 532 Tg C, A[E 1%
AT 57 ) Vel ROBE 52 ) S5 K R R -, 32 ) I 0 A LR G 12 A X O 22 43 )35 510888 X 10°% Al
8.13 X 10°% o AN[A)AT B X T 22 )2 1) T 32 ol el RLUJE 5 Wi 5 K1 43 1) B2 1) i R M 7l 3@ S22 AR i 1)
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W2 ARG 5816291 £ 3.63 x 107
Tgfl66.71 + 3.52 x 10° Tg, Dorji% 7' HTH
FAK A R 18 64> 8 ) 1T 4 B 1 i A AR
Ly Hb AR AR 2R G5 0 DL G B E AT AR BT, 25 SRR
PRI HUBRAE 27,1 Mt, [ R A Shide
e “PKB” (Pedological Knowledge Based
method ) 35 BEAT 4 A MLER fif 12t A 530 00 1F 9 L g
%, %7k AR A — S S A
B A B A A ) R S S o A
DX 8k () — B a4 3T S5 JE ), 4 AR I o A
) T A I R 5 2 T B0 PR R R 1
HE B BE TGRS . W, TARTED
12 10007 H3ERUEE, JFRM “PKBIEHEIE” ¥
7 2924 F AR A1 IR EI Y94 00024 [ B %
Pz, W T AU 243k A5 T A £ e e
it 5 N89.14 Pg, A ML T35 49.60 kg m ™,
Zhi 25V FFIHOTAA 1 507 IERURERI2 1540
TR R YORE, R “PKBIERL” ME A
B A DU GE R 831.49 Tg, TIEANLIRT
Y N 8.69 kg m. gAY RHA] “PKBi%
Pk MR R X A 1 2 STT BRI R
fils 1= MILAG 2% B A 553 3 1.56 kg m *F161.20
Tg (1Tg=10"g) .

HSE DL BB WrsE vl LA s, FRE W E KA
DX 3 AT ALAB i A B0 v R 22 £ P 1 2 B — il
BIRE EHEaE, RFZIEK. . DNRS G
R 2 EHE % A7 AL AR S 52 i . R ) B iR
- I P A AL A3 B A AR B Rk BE ) 25
Ko, R PR B R L B 1 e vk S B R
kAR & LW A A L A g R, HRERRE
+ A HLBR A% B AG 5 A B/ ME R 50 Pg, B K AR
H}185.69 Pg, T EHMEITARE, UL A
) i) P R e 2 3 SO B SR P A W K I S i
P DU A, R OR R SR i R A
BREZHBIZEU/NEBIR (1: 1000, 1: 400
J. 11 00007 ) AFEAEBER, 11X L/ LT
Bl ROF B 1 B ME L X A BB A RRS Y
MR MO MR AR MR S R
i565.95%, mAEES —, FMHKRE” A,
THEEMAGITEE L, HA T L8P0
ST 2 X A WURR A A O 2 R
H ] P B R - Sl 2 i s AR, o 9k [ [

g% RUBE RN $Rrs b DX ) 5 2 ) 31 s 9 HE 1B 5K 4
G k. T, ARSI ET
WA AR A VR ARG IX, 43 A “PKBIE
27 S H R E e Fh R (1 5T
1:200. 1:5007, 1:100/. 1:400H0 . 1:
1 00077 ) 2R JZF) i+ 508 T m A7 LA %% B
ittt IR AT SRRSO TR A1 5 RUE
B L, 2 PP LA R i 22, 45
ST g 3R [ A Hh X A A ML 5 rh o R
£ ] P21 R R A A [ o) P R %) Al Bk
PR .

1 MRS Ik

1.1 HREXER

WEHEEN TREARBEEE (115° 507 ~
120° 40’ E, 23° 33’ ~28° 20' N), BT
PO E RN (E1) o BiEef 664
iGN 14.6 ~21.3 °C,
EREK R T 037 ~2 051 mm, SARIEBE, Wi
T, MR BRI N F, 187,66 x 10°
hm®, hed HHERTERG63.41%; KRt N o fi
JTRBRE I, mAOR T, BmA1.07 x
10° hm®, /i HHER A8 71%; HAth 4 537
(tnggigdh+ . @t Wb+ i 4 AR
+ B ) AR,
1.2 #IEKRIE

A B 5 B A A A R A 4 B I Ok A
A E S R R A RUR W e R R R
(ST ol I S A S W LR 1 Tl E 2
M1 s 57 RO A 48 1B 28 e B0 ok A R s
84K (i) B ok LS AR . M
BIArcGIS LAEF- &, R BUbR e 46 4 %5 L[
HE B 5 0 B R g A AR o R AT BT
b, g, BUOFET IR, ETZMIX
M2 B I, a2tk 2340
KMEINTE ., MEEE Wk E L AN&
By X)) (R ) g Sy sk
30824, HEMEEHE A IR L PR 1
ME Ty A B AL PE BT R AR (K2) o TS
K A 35 B 7% 5 GPS ( Global Positioning
System ) A HE A7 ) T AT E G 2 A, AT ST
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Fig. 1 Geographical location map of Fujian Province

MRS R Ay (AR ) b 0% ) i e
TEANRFEN E, DART AR B B, R 5
MR -y R R R AR KR
CEIBET B a5RD A R A TR g A R
[T X A - A N (T TR iR ol S N T A
MGIS (MHfEE ARG ) hfk., =HEHES
JB PR % B R I Shi% AR I “PKB”
HATER . FERSRES, BREZEH YL
HE R 5 R B - S AV IDAE AR W], 2 i
sl Ry S B E, Y ZAEmAEE -
B AH T 4 AF BB, B2 A T AT R S 3
(ER e A B 7 I T B A TN VA A M I B2
BF DR ) T A S P T AR X R 2 A
BOBE D T A b R I B R 2 SR R
BT RS (Genetic Soil Classification of
China, GSCC) , Ffiz il & bt Ropy ReEAk, i
&1 B 5 i 6 B ) B R T, 105
T~ 1 :1 00077 3% 6l 1B L4 R il 14 88 5T 73
AL, LB, E. LB, WEMEIE, 1

2 19824F 4 £ 48 A 338 351 T i, 42 A7 &

Fig. 2 Distribution of soil profiles (1982 ) in Fujian Province

il e RO AR AR b, TR B A T B £
A AFF, 6 R E £ HE R B B BEEH AR R R
247 969, 46 408, 15 282, 6 343, 440F1345/,
YA T3 082, 3082, 2718, 2547, 1 0004
8901~ - e 1 1ri () FAL B ME R (1)
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R1 BESE1:5F~1:1000767#E LLFI R L1 EEAKIFIE

Table 1 Basic features of the six soil maps of Fujian different in mapping scale from 1 : 50 000 ~ 1 : 10 000 000

1 1 £ -
\ Pl B i I
L i R Pk U5 Number il T
Number of
Mapping scale Source of soil maps of soil Basic mapping unit
polygons
profiles
Rt LA A, Al (1990) +Fh
1:50000 ] ) B ) ) 3082 247 969 ) )
Soil Survey Office of Fujian Province , Agriculture Press ( 1990 ) Soil species
s LA A, fOllil i (1990) +Jm
1:200 000 ) ] B } ) 3082 46 408 )
Soil Survey Office of Fujian Province, Agriculture Press ( 1990 ) Soil genus
WA LHE A A Al (1990) L
1:500 000 ) ) B ) ) 2718 15282 )
Soil Survey Office of Fujian Province, Agriculture Press ( 1990 ) Soil genus
Gl TR A IR A, P A R (1995) e
[
1:1000000 The Second National Soil Survey Office of China, Sinomaps Press 2 547 6 343
Soil genus
(1995)
BB Rt LRI T g, [ kL (1978) .-
M
1:4000 000 Institute of Soil Science, Chinese Academy of Sciences, Sinomaps 1 000 440 -
Soil subgroup
Press (1978)
R Bt R IEOTSE I g, B RRAE (1988) Wk
M
1:10000 000 Institute of Soil Science, Chinese Academy of Sciences, Science 890 345

Press (1988)

Soil subgroup

1.3 TIEFHHREERMEETE

AHIFFE R FH - HESS R Al R AR 4 A DLk
ik, DIFRE 10 ~ 20 cm A1) 50 ~ 100 cm
YERTHRR S

A Lk B R A AL R — B IR E R
B A DU A . A DL B R A X
ﬂ»] jzo]:

L (1 -6,%) xp, xC, xT,
SOCD = ), 100 (1)

i=1

K, SOCD K HHEHIH AWK E (kg m™) ;
nZ 5N IR EEG d%NEE > 2 mm
RO SE (KBESEE) ; pNEIEERAE
(gem™) 5 CHSHIZHIEAVRSE (gkg)
AP S & x0.58 ( Bemmelenf4#t 280 )
B Yy TOREIRRREE (cm) 5 100
FH T BAf #0540 T 19824F 4 it 48+ 498 3% 4 ) 1w
AR AEG R, AR Song%
BT R S Ay H A E S A PR AR
B Il AR . p=1.377 x ¢ *0%***59¢ ( R’=0.7870,
p<0.001, n=4 765) , X rPSOCIUEK T 1A HLaK

/g\ﬂ

HE

o

B LR Ak B — A X BN )2 P T
B A U B A PR BT R A SR
Sy L0, )

S0CS = 3 S0CD, x S, (2)
s, SOCS S+ B A LB B i (kg )
SOCD, Wi TR B A MR EE (kg m™) ;
SR HIEEBER R (m®) 5 o EIBEEL.

1.4 AEHERFHRTaEREE

AR TR M 2E (% ) MLaxHE KRR
AN [R) il P RUBE =2 ) £) = JE A LR 5% B . i o F1 - 8
TR 22 5 K/

Y=1(x, —x,)/x,1 x 100 (3)
A, Y W2Z (%) 5 x, 1200, 1:50
Ji. 1210077, 1 : 40077 F11 = 1 00007 RETHAE
A MU R L R IR xR R
A1 0 ST REETT R M DLIR S B . it A0+ 1 i
Ho
1.5 ARESE G RIER T

I G B SPSS 22, 0% A [\] il 8 R T 1y
+ A HLBR % S BEASTAR 3G 1T, ML 5 20
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Jio 125077, 110077, 1 : 40077 A1 = 1 00077
R R A HLAR % TE 5 AR B TR : STTR
JBE 22 ) BY 22 5 W

2 ZR51HE

21 AEHBERETREELIEBNHREZEE S

ENT

WA A A kA R m AL S
T ~1:100076MHIKINRETEZE (0~20 cm)
TSRS N 18.69 g kg™, 19.42 ¢
kg, 17.64 g kg™, 18.39 g kg™'. 18.88 g kg 'All
19.11 g kg™'; 1 (0~ 100 cm ) +3EA PR 2
SRk 8.92 g kg, 9.10 g kg™, 8.54 g kg™,
8.94 g kg ', 9.23 g kg '19.27 g kg DIEUHEI K
TEANEYL = STTHIEIEE e, 1 : S0 RET %
J2 A T A AL A 2= R, S
5.59%M4.28%; 1 : 400 J7 il IR T 22 A6 i
FZH/NN1.03%, 1 2 10077 i B REE R 351 T AH i

2ZEH/NR0.20%, SiRERW] . WEERE LIEAH
e 5 38 R T R A LA A, X ORI TR
R R R, AU SRR, i
T - 38 32 M W ) SE M A, AT BIL ST ek AR R
NPT AN 2B R IE SR, KBTS
B 23 B - R BE B 3G I mi R AR, DT = B0 ML
Er PR

M B HURK 2 Bk A, AR B S o PR AN Y
12 STTH B T M s IR B2 2247 969
A, fEE A R EEE AN 12.08 X 10° hm®, F£J2
(0~20 cm) FIEIHE (0~100 cm ) 34 HLEK
JE4r 54,57 kg mHI11.55 kg m™, A HLEfE
SrR552.23 Tghill 396 Tg., MFE2WLIEH, 4
HAE KR T A WU B S T 4 3 KO Y
1N i D S i B R AP 0 1
- A LR 2 T 4 S K RN S Y
UV U R, R T Lk
Z | SRR ARG . FEY) A 5 BUR SR R T 4
A LR B ik PR B

R TREAMEREMIHIBRANREESHE

Table 2 SOC densities and SOCSs in the surface soil layers and profiles of different provinces

0~20cm

0~100 cm

B )y Provinces ¥ Density (kg

fifg it Storage (Pg)

%% Density (kg
o fifi it Storage (Pg)

m?) m?)

4[5 Whole country '’ 2.97 27.4 9.13 84.40
4>[& Whole country ''*! — — 9.60 89.14

IR uangdong Province . . . 7
J"&4 Guangdong ince 7 3.84 0.68 9.60 1.71

uangxi Province "° . . — —

] Guangxi Provi ) 3.33 0.64

Wi Zhejiang Province "’ — — 8.69 0.88
1 ##44 Fujian Province 4.57 0.55 11.55 1.40

MEBad AT LA Y, fe s R )2 A Lk
WS A A 22 AR K, B/ MEH0.09 kg m™, I
KA AH13.62 kg m™, —FHZ M2 1585, +
HAPRBER K (>10 kg m™?) HX FE/ 4 T
FE A AR AER L dEFE DL R P M X, A b mi A
0.41x 10° hm*, GHHF5EIX HE S mA3.36%,
A v B A PG R b DA X AR SRR, R
R, AR E PR AR AR AR A R A,
BAPRR R E P, +HEA PR RN (<2.5
kg m”) HIIX EE AT RES AMIEERX, &

FFHEALN2.19 x 10° hm?, 5 HF5E X 4 38 8 m AL
18.12%, X FES5ZM X R, BN AF
TAWmMRER L, NEdah ] LLE 1, g
A T T A HURR % B S ) oA 22 SRR, &
/MEHN0.10 kg m™, e KfEH50.42 kg m™, =&
Z B AH 25 A 50045 o ) If 4= 38 b A AL % R =
(>20 kg m™?) M B TR A AR . JLE
LR VGRS, 5 IR B —2, mA s
1.28 x 10° hm®, HHF5E X 3SR 10.62%;
T DR BE RN (<5 kg m™) Y X LR 2
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BT T AR AR Ui b X

ME3b ~ EI3FFIE 4b ~ 4T LA, B
PRI RUBE 080/ IN i A 4 R4 3 2 R T 1 3 A AL
S mAZERA R, D1 SHHER
IO LA, ZRJZ RN I A HLR B K (>10
kg mH >20 kg m™*) Xk i A% A A g AR AL
12 2005 FI1 = 5005 RUBE N i & dk v Bl A 1 A 2 )
B, KRR 2253 50 85% ~ 124% 1 11% ~ 28%;
M1 : 10007 ~1 : 1 00007 RUEE T B ok b, A
Zor 5 H38% ~ 44% 1T % ~ 49% . 32 Fn| imj + 3%
AU /N (<2 kg mHI<S kg m™) X kif
FRAE R ] RS Tt e A B R AR Ak, A 22
WK1% ~58%FN7% ~92%; Hrfl : 40007 Fil =
1 0007 3 9 A~ il 1 RUBE T A BIL At ik 2t A0 285 35 41k 3
SRR AT, X ETE/N L EIRT 15
A M A i R A A RO o R LT B, 12 400
TR E TR+ Wt HE . b
4 A AR A k64> A 2 PR R B T RO /N

BeAEAL; 11 00077 il I REE R BR T EikeAq~ 126
BEMEIL AN, K A KD B R R A A, X ikt
AH 2 1) B RUBE e A e AR B, — TS [ 3 LA
i S ol 151 B R VAN ey ety B 1] =i 3
FROBES/IN, 5984 LA % A s 1) DX 3 A A 4 AR
AC BRI 2 M7 e B 22 w48 VG A RN b X
7 - AT LR 585 A /N [X sl 7 B 0ok & AR B AE L 73
SRy A AR T T DX D — T o P R AR
TR A AR . YRS )z ) e R AT
Rl 2 ) el RUJE ¢ /N 118y 39 ] it I B o v T B 201
Gy, SAHARTERVIN, Y8 FEER R ) 1 2 R AT REAE K]
BEREAL 1 5 P I R w35 0 A 28 A 2 rp 0

DI 5T RUERJZAG A N HEEM, 1100
iR 1A HLRR 2% B2 A0 g 2 A O 22 e/, 40
HH0.82% F10.32%, 11 : 207 KRBT (18 A
ZRK, B RH15.57% FM15.34%, HAb1 : 50
Ji. 1400 A1 = 1 0007 KT AY AR 22 43
HH5.05% F13.80% . 12.64% Fl11.13% . 4.05%

0~20 cm SOCD (kg m™)

<25 Bl2550 5075 B 75~100

10.0~12.5

0 50 100 200
e | 1)

CI>125

B Note: a.l:50000, b.1:200000, c.l: 500000, d.1: 1000000, e.l: 4000000, f.1: 10000000
K13 et ANl PR R )Z (0~ 20 em ) A HLBR % B2 25 18] 73 A1

Fig. 3 Spatial distribution of organic carbon density in the surface soil layer (0~20 cm ) of Fujian Province relative to mapping

scale of the soil map
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M3.79% 0 LA = 5T7 ROBE ) Al (8 R 5, [
FEL © 10007 ROEETF B9 A BLAR %5 B R 22t A 0T i 22
/AN, H10.26% F10.10%, Tl 2 40005 Al -
1 00073 RUEE T By AHXS w22 5 K, 439010 9.46% F
8.00% . 9.98% #19.72%, HAl1: 2077, 1 :50
JIHIL + 40077 ROBET 10 A0 X 0 22 50 0 A 7.84% Fl
7.58% . 4.22% M5.35%., #IZTF1: 207 RETF
49 A F i 22 Je AR PR R 2 RUBE T 358 DLk 2%
B (>7.5 kg m™?) BWIXEFA2.74 M hm®,
12 205 W8 IX A i AL 22.72%, MEETF1 : ST+
HEA PUIE R S M X R E A (1.51 M hm?,
12 SRS X AR 12.48% ) B fnie—4%, 1
TEFITE R 1 2 4005 F11 = 1 0003 )X JEE A AH X6 2 B¢
KO T ERBEREL, 2 51{A1 0004~ F18901 1
e e AR E AT AL R IME AR AR Y
RS 4L R W AR I A R R R R K
o LT, DT 50 R A RUE 1) - 4384 HILa 2%
FEWT R i T H A R

Y
0~100 cm SOCD (kg m™)
Il <50 M 50-100

I 10.0~15.0

I 15.0~20.0

ARBFTEARE A A A LR E AS A] 4y
A o R HOA ROA BB 2 2 () A AR X i, B
— 8 BIBF AT U, TN FE ) ROA BB 8 3 7 2
L5157 O 0 0 e S L S S I R N o 1N o8 € 2
ZREA I R AR, PERE R B T ARG O e
TR /D | SRR AR LA B S B B
PR e A, RS 4 S A 25 (8] 73 A1 A AR BEE
SEECA LR A i A AR B o A SR R /NG AN
[aStoT e o = s B X R DN e SR L
X L8 TP EAL A B BRI L0 | i
BEAE o RIAE I S0 % B A A e M L ) - AR
PR AE i R A /INE, IR RK RS £ B
BURRAR XS 2 A/ N e R rh . e T, AN
il ETROBE T i e B A B8 49 R 22 S R 2 thy 1 23 18] 0 A
TS E8

ENH

IR LIS, FEEE B e - 5 T RUE

0 50 100 200
[ 1>300 e — | (1]

W Note: a.l:50000, b.1:200000, c.l: 500000, d.1: 1000000, e.l: 4000000, f.1: 10000000
P4 g AN [ PREE 23R (0 ~ 100 em ) A7 BILBK %5 5 25 18] 3 A7

Fig. 4 Spatial distribution of organic carbon density in the soil profiles (0~ 100 cm ) of Fujian Province relative to mapping scale

20.0~30.0

of the soil map
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T, AR 2 RN T A P ML R R K 2
i e £, 43k $7.75 kg mH129.07 kg m ™2,
%R F BT I TR, AR
WAL (18.8 °C) , WHRHEE (1430 m) , [E/KE
B (1667 mm) , HEf)AE LA KR H o 2%
8, S RRaUREEN R P Hik, #iEEm
LR 2 Pt A, )2 A E 4 ) 6.48 kg m?
M16.18 kg m™, Z K EEHH T LA, %
R AR (18.2 °C. 1 709 mm ) , §3
REMBREMEIR, KRG Z B i e 5%
M), HAE K B2 A8 v A DU A ol 52 0 AR R
F R 0 R 2 TR A BB B 4 i )
3.93 kg mHI1.17 kg m™, fREE A PR E 1
I 19 2 KUY = FIOREL - £, 382 R0 T 0 A BLRR 2%
JE5r51250.94 kg m™, 2.17 kg m°H11.22 kg m ™,
3.22 kg m”, X FERFNATHE EE M T ARRE N
MEHLIX, 2 DT SRR AN T A HLER R 2
WAL, Z AR ARG, 5 R R 85 %
PLE, AWF5ERM], AR RS R IR R & &
S BEAMEKER DY MiEE FEM Tl
Ly Fr M DX, A HILT RN 5% o 20 5 80 DL
i o Hofth 4232 i) 1 + 3988 MLAK 2% 5 o B A T
2.19~4.83 kg m H15.18 ~11.91 kg m 2 [H]

B 2 il P RUBE A Ak, 3 WL 35 52 il %]
R R R 2T+, 1 SHRETF
FeJ2 A A HLER B 4 5 R 1.22 kg m 213,22
kg m™, MifEL : 50 J7RE T ik4.55 kg mHl
11.01 kg m™, MXHw2 HK273.24%H1241.72%., +
A MUt it et 52 1 el RUBE 52 el e K A o 2 b | 1
FEL 25 JTRE T 4390°50.001 Tgh10.0 035 Tg, i
TE1 050 HREETF /0 411.86 Tgfl11.01 Tg, #A
X 2243 5135 8.88 X 10°%F18.13 x 10°% ., ¢,
R SHBIEIET RA 16 EBE, il
1.10x 10 hm*, 7E1 : 2077 11 = 5077 B4 JE 4%
BIA107FI378 4 EIBE, 1 AL551°46.10 x 10° hm?
M2.61x10° hm?, HK, 781 : 2007 M1 : 50074
PR B AR R L e A | B 400
P e i NS DN 91 2 (A% (% A A = B
B, RBOX LAV K, Hik, ANFEH
P RUBE S A K - 3 23 A T - S ML 2% 1 25 Sty
AR, 1:20F1 : 505 RE MY WZEH KT
60%, THAEL : 100J7 A1 = 40077 il IR JE R A1 %}

TZEBI/NT35%, 3% 2 i T i 1B R BE AR
R A 7 e YRS B2 G = R TR S e N S
SLHERK RS + 43 0 2 4 8 o0 A de ) 1 F AR AR
b A I - 2 A RO R Y
80% LA b, X —J7 i i T 3 i A MUK A
XP#E e, AN IR RUBE T 2 )2 R TH 43 51 7E4.83 ~ 5.76
kgm~”, 3.92~4.89 kg m >MI11.12~13.28 kg m >,
11.09 ~ 14.08 kg m 22 [a]; 55— 71 i TAATAT
T AR K, AT EAS TR R -3 S T AL 8 0% LA
o AHARRIIN T, £0HEAZ AN R e RUBE 14 52 e 4 X
BN, 3R RN T A X O 22 7R 4% ~ 19% 2
() 5 T 7K e 2 AN ) ) R RUBE s i A X AR, 3%
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Z )5 7T A A LA R R A7 T R BE S e e FIPERT . B ok IR BRI, S — D RE
INBE AT, 122007 ~1 21 000755 RET LAl ae SR A A, AT REA AHAIE, o] BEFT E B
(AR X O 22 43 I 7E0.48% ~ 8.69% F10.43% ~ 7.84% '3 . WABIFR AR KE , 1R s A g%
2, SRS, 1 50T R E A E T M1 5077 i B RUEE 25 (8] A HLAk % B M it e 5 H
) T A LA 2 B A R R 22 R T 10%, HiAth 4 TR DX R 540 e R A 1 - 5 e R L
B DX 3 ) T A A ML A R G A X W 22 0 . DI, fE A 45 M T AR R RS A - R s
T10%. R EM5% KN, B ThitRSEE— FEREM R, w1« 507 iR BE k47 BLaK
THRERZRG, ERRENAFRRE L FES it 8 Ak B3 RD A M 45 PRSI 00 I g, 3k — T il AR
A RREANER, HRAGEAER R EAZS ] B EARXT ERE R RN B, D) — 7 TS 2 B AR
PRI KBS B, FEHE— R AT % 2 WAlE B T,

®4 TEHERETEEZESTEXELIEENREE (kgm™) FEE (T

Table 4 SOC density (kg m™>) and SOC storage (Tg) in different administrative areas of Fujian Province relative to mapping

scale of the soil map

1:50000 1 :200 000 1: 500000 1 : 1000000 I : 4000000 1 : 10000000

W AR WE ffR WE ffR W ffti WE i ®E
Density Storage Density Storage Density Storage Density Storage Density Storage Density Storage

B

Administrative region

0~20cm

M Fuzhou 382 4550 455 5351 3.65 43.61 381 4291 5.2 55.67 437 4886
Jo& Longyan 5.44 10270 6.43 121.04  5.64 107.24 531 101.19  5.52 105.01 5.18 98.66
#°F Nanping 541 141.08 6.66 172,58  5.53 144.81 539 141.52 5.87 153.67 5.68 149.46
T Ningde 429 5497 4.58  59.56 446  59.25 435  55.69 551  67.68 497  63.01

#iMH Putian 3.89 1435 341 1250  3.51 1415 3.23 1230 3.75  13.63  3.31  12.16

SR Quanzhou 3.50 3814  3.63  40.00  3.44 3853  3.45 3812  4.14 4467  3.63  39.67
=W Sanming 497 11294 573  129.54 535 122.12 497 113.63 546 12532 556 127.56
JZI'] Xiamen 3.03  4.16 3.83 5.6 2.88  4.54 2.59  3.89 3.01 414 232 3.34

M Zhangzhou 3.08 3843 346 4295  3.08 3897  3.16 3932  3.62 43.92 246 30.46

0~100 cm

@M Fuzhou 9.14 10885 1144 13450 835 10003 9.61 10823 1281 13929 11.83 132.25
7% Longyan 12.28 231.69 12.76 240.01 11.41 217.40 12.23 232.80 13.24 251.84 13.00 247.29
#¥ Nanping 15.05 392.41 17.23 446.41 15.58 35272 13.84 363.45 14.86 38897 15.60 410.10

T Ningde 11.44 146.42 11.38 148.13 10.58 141.04 11.92 152.74 12.59 154.55 13.16 166.81

HH Putian 833  30.74  7.53 27.64 839 33.86  9.52 3622 10.68 3880  9.75 35.81

M Quanzhou 8.47 9244 829 9123 868 97.55 934 103.09 10.59 114.30 10.40 113.76
—M Sanming 12.16 276.07 13.06 295.46 11.38 259.86 12.15 277.63 12.88 29545 14.01 321.67
JE17 Xiamen 7.84 10.75 697  9.56 6.81 10.86  6.74 10.13  8.88 12.23  9.02  12.98

M Zhangzhou 8.55 106.82  8.78 109.05 852 108.12  8.87 110.49 928 112.44 737 91.17

3 48 % Hohh, WEEMNREERE, 1 1007 RE TAHH

BIERZ (0~20 cm ) AIFIEH (0~100 cm ) A
FA 0 AN ) o] ] RO = BB s T2 2 A 3 B3 A MLBR 3 B T gt 5 H AR X s B s e PR 4R 1 - 5T
IR YRGS R, SChE B AR IEHE” SRR JOBE AT 22 LB /IN, 43 5o 0.67% #10.82% 5 T
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Scale Effects of Estimation of Soil Organic Carbon Storage in Fujian Province,
China
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(1 College of Resource and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China )

(2 University Key Lab of Soil Ecosystem Health and Regulation in Fujian, Fuzhou 350002, China )

Abstract [ Objective ] Soil organic carbon (SOC) is an important part of the terrestrial carbon
pool. Owing to its critical role in the global carbon cycle and its heavy storage in the terrestrial ecosystem,
any slight change in the SOC pool would sure create certain influence on global climate. So, in order to
simulate the global carbon cycle and design agricultural management measures, it is essential to estimate
soil organic carbon storage ( SOCS ) accurately. Because of the spatial heterogeneity of soil properties,
the study on SOC estimation on a regional scale may help improve accuracy of the estimation of SOC on the
global scale, and moreover provide eco-environmental protection, regional decision-making and agricultural
sustainable development with data support. [ Method ] In this study, based on the soil database of Fujian
Province, and soil maps of the province, different in scale (1 : 50 000, 1 : 200 000, 1 : 500 000, 1 :
1 000 000, 1 : 4 000 000 and 1 : 10 000 000 ) , SOCS were estimated for analysis of spatial distribution
of SOC in the surface soil layer (0~20 cm) and soil profile (0~ 100 cm) . The PKB method, i.e,
pedological knowledge based method, was used to relate soil spatial data to soil attributes. As affected by
the scale of a soil map, the number of soil patches decreased from 247 969 to 46 408, 15 282, 6 343, 440
and 345, with declining mapping scale and 3 082, 3 082, 2 718, 2 547, 1 000 and 890 soil profiles were
made available for collection of soil physico-chemical properties, respectively. No doubt, the change in
scale of soil mapping would sure bring about uncertainties in estimation of SOCS. [ Result ] Results show
that based on the six soil maps different in mapping scale SOC in the surface soil layer (0 ~20cm) was
estimated at 552, 637, 573, 573, 614 and 549 Tg C and in the soil profile (0~100 cm) at 1 396, 1 502,
1321, 1395, 1508 and 1 532 Tg, respectively.. Estimation of SOC in skeleton soil, among all the types of
soils, was most affected by mapping scale, with relative deviation in the surface soil layer and soil profile
being 8.88 X 10°% and 8.13 x 10°%, respectively. However, the estimation of SOC density in the surface
soil layer of red soil, the largest in land area, was, the lowest in relative deviation, being 4.28%, based on
the soil map 1 : 1 000 000 in scale, while the estimation of SOC density in the soil profile was the lowest in
relative deviation, being only 1.53%, based on the soil map, 1 : 500 000 in scale. The estimation of SOCS
in Xiamen and Fuzhou, in terms of administrative region, were both affected by mapping scale, with relative
deviation being 26.44% for topsoils and 27.97% for soil profiles, respectively. Relative deviations of the

estimations of SOC density in the surface soil layer and profile in all the cities, except Xiamen, based on

http: //pedologica. issas. ac. cn



3 1 W 4% . e A HURRGE A 3 A4 NRE RIS 619

the soil map 1 : 500 000 in scale, were the lowest. [ Conclusion ] In general, regarding Fujian Province as
a whole, the estimation of SOC density and storage in the surface soil layer and profile based on the soil
map 1 : 1 000 000 in scale deviated the least from the currently available most detailed large-region data,
1 : 50 000 in scale, being 0.67% and 0.82% respectively, while that based on the soil map 1 : 200 000 in
scale did more, reaching 15.57% and 15.34% respectively. Estimation of SOCS in the surface soil layer and
profile of Skeleton soil, among all the types of soils, was the most affected with relative deviation, reaching
up to 8.88x 10°% and 8.13 x 10°%, respectively. The estimation of SOC density in the surface soil layer
of red soil was the lowest in relative deviation, reaching 4.28% based on the soil map 1 : 1 000 000 scale
and that in the soil profile of the red soil was, reaching 1.53% based on the soil map 1 : 500 000 in scale.
The influence of mapping scale is also significant for Xiamen and Fuzhou. The relative deviation of the
estimation of SOCS in the surface soil layer of Xiamen was 26.44%, and in the soil profile of Fuzhou was
27.97%. The relative deviations of the estimations of SOC density in both the surface soil layer and profile
in all the cities, except Xiamen based on the soil map 1 : 500 000 in scale, were the lowest. All the findings
in the study demonstrate that mapping scales does have certain influences on estimation of SOCS in the
soils of the same area. In the case that administrators of an area do not have any accurate soil databases, it
is advisable for them to estimate SOCS in their region and design agricultural management measures based
on the soil map 1 : 500 000 in mapping scale.

Key words Mapping scale; Soil organic carbon density; Soil organic carbon storage; Fujian Province
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