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Abstract:  Objective This study was intended to explore spatial variation of soil color parameters and reliability of the
parameter being used as an alternative indicator of climate change. = Method In this study, color analysis of the soils developed
under different climatic conditions was carried out. The soil profiles studied in this paper were scattered in the range
geographically from 23.79 <N to 64.72 <N, and from 38.52<E to 148.45<W, striding across the low latitude, mid-latitude and
high latitude. Among the total of 32 soil profiles, 9 had data derived from the literature and the remaining 23 sections were

collected from Fujian, the Ganzi Tibetan Autonomous Prefecture in the West Sichuan Plateau, Siberian of Russia, and Alaska of
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the USA. The soil profiles were distributed one each in Zhao’an, Yunxiao, Changtai, Hui’an, Putian, Fuqing, Zhangping,
Quanzhou, Changting, Ninghua, Lianjiang, Minqing, Shaxian, Mingxi, Ningde, Taining, Jian'ou, Zhenghe, Songxi, Wuyishan, the
Ganzi Tibetan Autonomous Prefecture, Siberian of Russia, and central Alaska. As the soil profiles were distributed extensively in
such a huge region, they divesified greatly in soil type, and developed separately in a huge variety of climatic conditions,
including humid subtropical climate, temperate continental climate and Qinghai-Tibet Plateau climate, etc., which differed
sharply in annual mean precipitation and annual mean temperature. Result Results show: (1) on a small spatial scale, soil color
parameters are complex in variation and not so significantly related to climate, while on a large spatial scale, soil color parameters
exhibit a certain trend of varying with latitude. Redness (a") of the soils declines with increasing latitude, while yellowness (b")
does a fitting curve with latitude quite similar to a parabola with an upward opening. The ratio of yellowness to redness (b’/a’)
increases approximate linearly with increasing latitude; (2) Color parameters of the soil profiles are more or less related to
climatic factors (annual mean precipitation and annual mean temperature); the coorelation coefficient of b*/a” with annual mean

temperature is the highest. The coorelation coefficient of a” with annual mean precipitation is slightly higher than that of b’/a", but

a" is more likely to be affected by other factors.

Conclusion

Therefore, the soil chroma parameter b’/a” is quite sensitive to

spatial variation of soil color, so is a suitable indicator of climate changes.

Key words: Soil; Color; Spatial change; Climate

B i W L2 2 e B R
—, ATDU B R A B, IR
B A S8 A R 2 AP, 2D AE R 0 5
R R BT Y AR R R A
SN 4 e w9 ) b A B A S ELA R A
2 TR U0 i s () b A B 6 43y D) S e
T AR E RN e R WA R AT etk
B A i B RN R AR A AR, W)z T
FE, B A R G T SR, B o R
IRBERGAY) Iz T LR, A W1
g i MK SE AR T B LR, AR AT
BHRER IR LI 1R 2% AT %€ /K ( Munsell )
KEFRG, FREPIZG 2 (CIE) #1114 CIELAB
FRORGHEH L (F2E). 2" (48) Mb (8EF)
X 3 NSECRH BT S E S s ],
S RIA B e i, B HimEE
B AR R B R g —UOM L g R B LT
FAPLUR S RAR, a M b 43S iR i
(BB 4 AR R R R A B 10 B b aT Ry
JESA R, 78T DL WeET 2k Rk
WA B A e

EILHAk, HHEE R R h A3 20
LR AN R R AR R
B8 AR E R SRR A TR AR A B AR B T AR
A I) RUBE X5 T AT 0 s 5 22 S I 8 - g
A0 5 2 B - 0 T € B S A 5 S & PR 6B R A

4751 A RE 85 AR Bl R b B A 30 8 AR AR ol AU
BT BRG s Yang Fl Ding UX B 4 8 R 9Y &
B, 2L R A b 5B el b e R A A e
I 75 Ml X AT 5 A B, S (A B L RE IV ] T R X
B AR A ARk, X I R X
BB S MRZB KRR T ER R &0
TR R KRR A T B LR RS
5 HALSHO G AR RAF, AT RS < i 78
AUV e B 2 R TR X A S
A 2 IR FIAR 35 K R B AF 7 R R A G &R,
LR R R A 8 2 Ok B R A A B AR i 1Y
A 15200 R Oy X R R A R PR
B R R,

FIRT, 567 R (o 55Uk 2 18] 52 R A R Gt
FRZIER/NE RN ETT, KRR EEZS ] L e @
B FE A8 b Aoy P ) S OV o v P AT P 05 o G
DA Ry 1 P R TR R S IX R
BUEINE , B S (0 5 b o R AN B e I
TZEEA R KPR . AT LI T2
b DX 2T BE 5 R AN K 24 BAT B AR DY 5 T
T 7R A5 PV S i VA DX A 5 e W £ S K
AEM A, SIRENRRAE., EX
A POV Sy T R A 2 R R T A BAR - E AR
(BJZ ) ZLRE S54RI [BE 7 % o BFFE R BRI
AR BRAR A 21 R 5 AR 14 5% AR AE R - i R
iy R AR SR Ry, 158 B 5 A A 5 R ANATAE

http://pedologica.issas.ac.cn



o

1188 + e

¥l

57 %

TR R XU, GESHAE . WAL
fR 7 5 S B — 7 A BRI PR AN XCBE . i Tt
B R , KR L] BEAFAE B (R Ik sl A R T
XAEARRE b 1 ARACER B 2 B s T
IR, 3 2R 2 B BT AR kA R 5 X
o 38 2P ol BE AN GF W . PG, ASBIFTE 4% X
i) [IEARILY: 0 oty w5 7711 1B AVl SR 3 [T 23
PrAFIY] . AN 3 e AR R R (BRI, RS
3BT B b DX 2 T IR b DX 98 €0 s ) AR A I
T, LU A S IR A MR L B S U
PR B 5 3 B A U A AR R A A P A

1 MRS Ik

1.1 TEHERRESHE

M5 AL E AT 23.79° N~64.72° N,
38.52° E~148.45° W Z[a], MiBSKL: . hLfm
X, W1 PR, BRRW R E A 33 A4,
o 9 A - e B R R T SCERE 1 AT Ay
24 A HTH A RE S AT I AE AR U H PO F A N
A 5 30T PG A AR IV 1 X R S ) BT 30 n 45 R B . AR
5% R AR B T LA RAb e A R 10 =, RN, KR
A ECR 833 A, 51 SCHk A 1 TR 22 S TR AL B -
W EERY, BmEEE R, HME, 21828751,
ST 3708 A, A A R R R M XL T
=L KFE, HE WHAERG 6 At 48
A LR W X R R KT
fo. #IL, B, VE L BNE . T BT 8.
BORN . SR AN AL 14 A e m AL Beah, 7E
RO RET | AFLarse (f 148) Him., &
WFFE R R AR Y 20 404 TR I S BT Hi X 11
TR, DT EESEREGEH TR EREY
B AMER A 22 RN /N T R I 458 01
H . PEARRINE B ST R ) I € R S8
PR3 2 B0E K2 () RUBE b i 7 119 B+ 3 455
A R T PRUEAE £ B T ) b ) T A oA Y A
AW I 9 AFIE K A TR T CIELAB %
0 22 G5 FAE B0 I L AT ARAS i 55080 1) Sk =2 v
AR, 33 AR m s fva i), R
B SRR T AEARSBESET, TR afERE
A IRAT R PSR R, £

RSP R B AR EIR B 25 K. ARFSE 9 45
FH SCHR B350 T AR R A K (MAP) FI4ES
IR (MAT) 8 H T AR B SCilk, SRER 24
A ) TE ) SR P 50 T 408 9 G I A B, R
W3 () 85 48 ok A T B R4 R £ s IR KNMIT
Climate Explorer,

SR A 8 T ST Ak %) JR3 35 b DX R SR A B o R
4, DS/ N OB FUK R s s JF e B
R R UIEW S PN R b I R
INF 500 B2 R g s /INA SR R A )
[T G 3 S T ¢ g T o = BN = B o (110 B
LR . AR EE R, UMb TR ) T A5 4R
B YD DABERAE o X T V5 B 5 A A ) T A - 4
JRWR, # 10 em BIFEHEATRAE; XF TR EE R/
450 T AN SRR, S em (B BEHEATRAEE . TEAEIC
SEORBETI B B (LG R AR ), BTfE
JRi B X AR IR L . MY 5 PEAHC S R R A
FRAF: HHERIG | REFRA | AN ORI | 454
LA o RN R E TR EN AR,
BUR B R S IR AR R A, SREK +
ek ST EE 2 200 HUA R & H .

1.2 TEFBHNE

e HAANT R RS AFEE 2 200 HLLF L
G N B DR AR X e S5 SR A sE e SRS RS S
A TR X S0 e R IS 36, e R
4%, 154 2% E Hunter Lab 23 7245 771 Color Flex®
EZ T 43S0 B ASCHEA T €0 B 000 o AR S0 FH 7 i
YT CIELAB £ RS, 52 (L) AL TR (0)
H5HA (100) Z [\, {A#R/NRRS - G5t g ; 205
(a") LT (60) H4t (—60) 2], {HHAE
IRBRERRLT ; W (b)) 2L T# (60) 5 (-60)
Z I, HARKERREIEME; b/a b SR
oM. L'2A0U0 ., IR (TRETRX) fgk
FALYEZ Y T, N RN E R, FEAR
[l A gty o] g ST Z AR 25 T 2" b Al
ZARERE TR R, R R R o Pl R
WS ZE 2", b Al b'/a’ X =S BRI,
1.3 HiEaE

AR SPSS B A X 52 0 K4 AT AH O 3
HrATE 5047, 3708 ] Sigmaplot 2 5 B 15 Y
251

http://pedologica.issas.ac.cn



54 HOPLIFAE IR 2 () i ] A e B 1) 20 1) A8 AR AR R A 2 1189
#F1 TEHKERERX
Table 1 Generalized information of soil samples
FE i G
TR 4R 1l eS| i 2 WK Number AFIIFEK  FHRE KRR
Site of profiles Type Latitude Longitude Altitude/m  of MAP/mm  MAT/C  Source
Sample of data
JNARL + Aggradation
BT &M A 7R 29.05°N 119.41°E 86 178 1424 17.5 [27]
red earth
) CHLEGEIE R
YLTGILIT® 29.70°N 116.02°E 14 90 1437 16.5 [51
Quaternary Red Clay
‘ g e at
WAL 5 32.10°N 110.38°E 170 323 873 15.4 [28]
Loess-paleosol
BMREZELHHNY  FH+ Xiashu loess 32.15°N 118.71°E 26 154 1102 15.4 [29]
) i et
B P4 L 33.18°N 107.28°E 492 396 792 14.5 [30]
Loess-paleosol
[ et
H ol 8 AR 35.12°N 102.20°E 1 464 209 500 8.6 [31]
Loess-paleosol
) g i at
TR B e 38.98°N 75.46°E 2010 275 60 3.5 [32]
loess-paleosol
- i i at
B DI 42.65°N 80.25°E 1875 138 512 2.9 [15]
Loess-paleosol
o g i at
R 47.13°N 38.52°E 5 680 509 10.1 [32]
Loess-paleosol
) g e ut
[TENE I 64.72°N 148.45°W 175 190 301 -2.9 AHF5E
Loess-paleosol
- g e ut
(R (EFEI NI 55.10°N 91.40°E 300 192 476 0.4 AW
Loess-paleosol
- g e nt
JIPEH 31.62°N 99.98°F 3397 242 637 5.6 AHF5E
Loess-paleosol
by tih A 2133 Red Soil 25.33~27.63°N  116.41~119.59°E 16~483 439 1455~2027 17.4~20.7 AW

e pE AR

FEE L0

IR Lateritic red soil

7 3 Paleosol

23.79~25.74°N

24.24°N

117.10~119.31°E  9~58 193

117.99°E 2.2 10

1 136~1 824 20.1~21.7 AH5

1 605 21.3 NS

(DTangxi in Jinhua-Quzhou basin, Zhejiang, @Jiujiang, Jiangxi, @ Tuojiawan, Hubei, @Taishan new village, Nanjing,
@Hanzhong basin, Shaanxi, ®Chaona, Gansu, (DTucker ( AYTK ), Xinjiang, ®Zhaosu, Xinjiang, @Beglitsa, Russia, (0Alaska,
USA, @DKurtakKurtak, (2Ganzi in West Sichuan Plateau, 3North Central Fujian, (4Southern Fujian, @ Latosol in Zhangpu
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Table 2 Information and color parameters (average value) of the soil profiles in Fujian

el 595 £ R B AEHIREIK R . L
Profile Latitude Longitude = Number of sample Parent rock MAP/mm MAT/C ! ° o
4 Zhao’an 23.79°N 117.10°E 33 ALk 1520 21.7 17.54 29.89 181
=% Yunxiao 24.05°N 117.42°E 27 A 1831 21.7 12.61 24.94 2.04
K2 Changtai 24.64°N 117.72°E 39 Ak 1 604 21.4 14.13  26.72 1.89
% Hui’an 24.996°N 118.90°E 33 iasEs] 1133 20.2 16.25 3324 2.11
# [ Putian 25.33°N 119.05°E 23 1A 1499 20.8 16.93 33.69 2.11
#7% Fuqing 25.74°N 119.31°E 38 ALk 1536 20.1 10.42 27.98 3.15
%5F Zhangping 25.33°N 117.42°E 66 Wb s 1525 20.7 10.87 28.14 2.75
SR Quanzhou 25.38°N 118.17°E 16 ARk 1784 20.6 11.07 21.01 1.96
9T Changting 25.68°N 116.41°E 19 ik 1707 19.6 13.70 27.12 2.04
T4k Ninghua 26.07°N 116.68°E 16 ALk 1785 17.9 13.93 29.46 2.16
YT, Lianjiang 26.27°N 119.49°F 47 A 1569 19.4 11.40 2536 227
] % Minging 26.29°N 118.87°F 38 AR 1455 20.2 16.38 33.38 2.09
7b B Shaxian 26.41°N 117.77°E 23 b 1692 19.6 16.79 2931 1.80
B Mingxi 26.46°N 117.05°E 20 ZRA 1811 18.3 1434 29.47 2.09
T % Ningde 26.72°N 119.59°E 30 ALk 1997 19.9 11.57 28.76 2.52
Z%T* Taining 26.91°N 117.15°E 22 bideb=t 1784 17.4 12.74 25.46 2.07
A Jian®ou 27.06°N 118.36°F 33 R b 1674 19.1 14.64 30.18 2.12
B Zhenghe 27.36°N 118.77°E 34 A A 1628 18.8 1591 33.05 2.11
FAZ Songxi 27.54°N 118.79°E 29 ViAsE 1654 18.4 12.07 28.51 2.50
#®E 1] Wuyishan 27.63°N 117.99°E 46 ALk 1888 18.3 17.19  28.02 1.66
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Fig.1 Relationships of the color parameters of the soil profile in Fujian with latitude and climate ( precipitation and temperature )
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Fig. 2 Relationships of color parameters of the soil profiles with latitude
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