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Fig. 1 Sample sites of the Hemuqiao catchment
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Fig.2 The frequency distribution of soil PH
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Table 1 Spatial statistics of soil chemical properties /g < kg™!
pH{H H bl HYLE 2R 28 o 244 25 o
BAE 4.62 96. 07 165. 62 43.31 4.03 15.33 48.37 24.95 16.95
B/ME 4.03 15.72 27.1 16. 04 1.18 1.63 7.37 3.4 1.15
SEEIME 4.33 58.99 101. 69 27.89 2.41 7.77 16.5 11.83 6. 85

FrvERE
ERERRE %

0.15
3.4

21.02
35.63

36.23
35.63

8.08
28.96

0.82
33.87

3.42
44

10. 26
62.19

4.63
39. 16

3.75
52.11
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Fig. 3 The relationship between elevation and soil chemical properties
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Table 2 The relevant analysis of soil chemical properties and slope , aspect

MEE pHME %‘mﬁil éﬁ(_l éﬁ%_‘ ﬁiﬁl_ﬁ;
/g kg™ /g-kgT' /p-kgT' /g-kg
W -0.17 0.07 0.07 -0.08  -0.06
sin(a)  0.19 -0.30  -0.33 -0.45 0. 03
cos(a) -0.05 0.22 0.25 0. 40 -0.20

2.2.3 i AN

23 BT IBERRFIK % (e, ) A K 30 16 il
R(c,) MR L BAEVE R ME, ¢, WIEM, VR
AR, SRS s e, MIEME, H L
B, AR L, o 13k b 0 4 Ak 22 ) R
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Table 3 The mean value of soil chemical attributes for

different curvature hillslopes /g kg
ih % PHIE FHHE 28 28 ®BisRE
KF#iH(c,>0) 4.30 108.91 28.37 243  131.9
KFMHE(c, <0) 4.43 7139 2544 233  98.48
HE#E(c, >0) 4.37 90.29 26.50 2.33 122.02
HEiHE(c, <0) 4.30 109.31 30.08 2.57 14181
3 Zithitie

B % BT ISR - L2 B s ) R BB



41

A, % U Y TR 3 R R R 431

R, BHLUTSE:

L A RS R IEERE , I
TR, DEAVR 2R 2R AEETREK
L, HREH S BRI, NSHERRBRE, L
pH H7ER N RBAERE /D, BEMESS M, K
RANE 2R 2BURB LSRR FH5E
5o THEAYLEUNI & REA B I 2 R M e, 41
KEHXE0.49,

2. WHAREMTEAIR SRS ' RENE
IEMRKER, XA 0. 41,0. 31, i H M
TR pHH, 2B RE L 2B MHEXKRABNE,
BHET 0. 1,

3. FrI P BE X - SR S P R 2 [R] 43 A 5
MR/ NN, T 39 1) of - SR S B9 25 18] 4 A B R A AR
B2, D P S ARt 7 1] B LL 33 b SR HLRR 2 A
EBS BEYLE & TR TR L3

4. WS U3 ol R - SR VLR R e B
SRR LS R ML L3, SR LS R, WL
BE—W LRAYVRN T B OB

5. MEEHFREDESR 0 & BES , X HKEN
RO R K DR RARAB RIS A Bk
BOH R R B A 2 M,

B 3Lk ( References )

[1]Seibert J, Stendahl J, Sorensen R. Topographical influences on soil
properties in boreal forests[ J]. Geoderma, 2007, 141. 139 - 148

[2]Chen Fang, Liu Dongbi, Xiong Guiyun, et al. Spatial variability and
sampling strategy of soil nutrient in Southeast China[ J]. Hubei Agri-
cultural Sciences, 2006, 45(4) : 432 - 435 BB, XIRE , fike =
%, REEX W3R AR R SR R R[], Bk
kBl 2006, 45(4) : 432 -435]

[3]Chen Fang,Liu Dongbi, Xiong Guiyun, et al. A comparion on soil nu-
trient characteristics and its spatial variability of twe paddy soils in
Middle Sub-Tropica[ J]. Acta Pedologica Sinica, 2OQ6 ,43(4); 688
~692[ BB, XIARHE, iR, % P UM FIA KRS £ 1 5%
SRR [T]. LR, 2006, 43(4) : 688 ~692]

[4] Chen Xueze, Han Jinglong, Egashira Kazuhiko. Study on chemical
properties of some forest red soils of Hunan Province[J]. Journal of
Northwest A & F University; Natural Science Edition, 2005, 33
(12); 85 - 88 BRFH:, B0, {LEARE. WS LB XHHKa

BALEHRBR(I]. AALRABIE K2R BRAB ¥R,
2005, 33(12): 85 -88]

[ 5]Zhao Yanfeng, Shi Xuezheng, Yu Dongsheng, et al. Spatial variation of
soil nutrients and its affecting factors at small scale[ J]. Chinese
Journal of Soil Science, 2006, 37(2); 214 - 219[ R EH, h ¥
E, FHA.% DARELRFESGSRER KL % EEH
[J]. +3GEIR, 2006, 37(2): 214 -219]

[61Qiu Yang,Fu Bojie, Wang Jun, et al. Spatiotemporal variability of the
soil nutrients and the influencing factors in a small catchment of Loess
Plateau[ J]. Progress in Natural Science, 2004, 14(3): 294 -299
[ B85, A8 £, % BLRF/RBLHWFEI 02 ER
EEEWETI]. BRBEHRE, 2004, 14(3): 294 -299]

[7]Lian Gang,Guo Xudeng, Fu Bojie, et al. Spatial variability and pre-
diction of soil nutrients on a county scale on the Loess Plateau[ J].
Acta Pedologica Sinica, 2008 , 45(4) ; 577 - 584 &M, BB, &
B78.% B1ERERLEFSTRERFERBN(I]. +
B, 2008, 45(4) . 577 -584]

[ 8] Moore I D. Soil attibute predicions using terrain analysis[ J]. Soil Se
Soc Am J, 1993, 57. 433 - 440

[9]Lu Rukun. Soil agricultual chemical analytical method[ M]. Beijing:
China Agricultural Science and Technology Press,2000:12 - 197{ &
. AT (M) JU R S ER B AR,
2000:12 -197]

[ 10]Qiang Junlong, Zhang Liandi, Le Donglin. Persulfate digestive meth-

od for the determination of soil N and P[ J]. Soil, 1990, 22(5) .
258 - 262 AT, KiEH, FER. MERRE N AR E 8
LRI, 1%, 1990, 22(5) ; 258 -262]

{11]Yu Xinxiao,Zhang Zhenming, Zhu Jiangang
nutrients of forest in Badaling[ J]. Acta Pedologica Sinica, 2009,
46(5) : 859 - 964 RFTHe, B, KRR Nk AL
FoEEERETR(I]. LER, 2009, 46(5): 859 -
964 ]

[12 ] Wang Quanjiu, Wang Li, Li Shiging. Research on the effective fac-

Spatial variability of soi

tors of nutrient transfer and loss in the slope land[ J]. Journal of
Northwest A & F University ; Natural Science Edition, 2007, 35
(12): 109 - 114 E20, E 7, FiitH. L WHSTBS
WMEAHWHERFRAR (] EIRMEBEXEFR: ARM
2452007, 35(12) ; 109 - 114]

[13]Liu Jintao,Chen Xi, Wu Jichun. The hillslope-storage dynamics the-
ory and its application in catchment hydrology modeling[ J]. Journal
of Mountain Science, 2010, 28(5): 513 -518[ X|&: ¥, E ., 5
HE. WEE R30S RO A K SO R b Y R AT R
[J]. W24, 2010, 28(5): 513 -518)



432 W o % 29 %

Spatial Variation of Hillslope Soil Chemical Attributes

FENG Dezeng'?, LIU Jintao'**, CHEN Xi'*

(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098 , China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3. Department of Hydrosciences, Nanjing University, Nanjing 210093, China)

Abstract: This research focused on the experimental catchment, Hemugiao catchment in the source of Taihu lake
basin. By analysis of 90 soil samples and soil chemical properties for 35 samples within them, we aim to reveal the
spatial distribution of soil chemical atiributes and geomorphic effects on them. The results of this research indicate
that in mountainous area the spatial variability of pH is the smallest, and it is approximate to normal distribution
with its values range from 4.03 to 4. 62, the variability of total nitrogen and phosphorus comes in the middle, the
organic matters and four kinds of alkali earth metals (including potassium, sodium, magnesium, calcium) are the
largest. There is strong spatial correlationship between organic matters and total nitrogen, and the correlation coeffi-
cient is up to 0.49. The hillslope geometries also have strong effects on soil chemical attributes. With the increas-
ing of elevation, the contents of organic matter and total nitrogen increase significantly in the soil. However, the in-
fluences of elevation on pH, total phosphorus and alkali earth metals are relatively weak. In addition, the slope af-
fects a little on the spatial distribution of soil chemical attributes in this study areas, while the aspect has a consid-
erable impact on them. The contents of organic matter, total nitrogen and total phosphorus in the west are higher
than the contents in the east, and the contents in the north are also higher than those in the south. The influence of
hillslopes curvature on soil organic matters is remarkable. There are more organic matters in divergent or concave

hillslopes, and more are in the areas along the valley.

Key words: mountain; small catchment; soil chemical attributes; spatial varability; hillslope geometies
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