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Fig.1 Location of sampling points in Qaidam Basin
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Table 1 Soil indicators of sampling points in Qaidam Basin
o cayy - WRERES AP A 2 2l AR W R MPRL Bl BRO
(g+em™) % % % % %  Amg-kg") /mg-kg) /% % % %
f/IME 0.847  7.020  0.150  0.018 0.003 0.003 0201 0.016 66.135  0.000 3.655 1.642  0.000
SN 1.928 9460 33.030 23284 0.902 0.144 5301 42984  11854.503 15.760 88.430 96.345 63.910
F-HME 1.412 8.208 8866  0.765 0.048 0.056 1.669 7.113 712,997 2751 35110 51.684 10.422
PrifE 22 0248 0510 5176 2453 0.095 0.028 0.661 5.931 1679.794  2.854 21.130 21.168 15.081
AREZEK 0176 0062 0584  3.205 1980 0504 0.396 0.834 2356 1.037  0.602 0410  1.447

FAIAL TR AR S b

+ 3% pH {H 7.020~9.460, F 14 8.208, & ik [ 5
S TERTA T BRI PR BT AR A, BR A BIEAR
BT =90KF A E T — 20K A, 1R
HOBRIRES AL AR A AR R Y
G BN S HARE | B 25 IR BRIE Ol S 4834
R Z M S R

55 ZRAOP] LLRIEAS AR I B HORE S, A8 R R
BUNT 0.100 I, R AGb5 R 55728 S 4815 5 2728 7
FHH 0.100~1.000 B, 1% F8 b5y v 4548 S 48 b 5 A8
5 FRBOKT 1.000 B i F5 45 MRS S5 bR . 45 1
HERRAR AR S RN R 1, AL A A B
AL BRSO RS SR A, pH (A R 55 78 R 4R
b, HARFEIR B th 488 S fabn . X W] S AR 48
by - 398 pH B 28 ] AR A0 I 2, ol dE A 38 B AT
— 2 1A (R AR S
312 TEERESZTEDE

SEIR R Z b A AR R VE 4328 1] 43 A 1 5 n
B2 TEIT e B B ALPE R FS b b A L
A AW AR PR 1 T R AR P I AR
AR ; BUCEP Bk N 5 2 AR, B IPE E AR
{IAS R e (51 o F SR O = W S S Wi | e R (R S
TP oA TE FE MR AR R, EYE R /D 5 AWl A Rk
TRL S B 1 7 2R S 1) P4 90 2 i 2 5 R A 5 AT

TN [ 2 b V8 S 1) 2 S i

BRI Z A, - S mR R B5 0173 78 S5 AR G 7E b
PR X AR 5 53 75 ek RN BAR TR B 45 2 W) A R
1 I E A R, R R R A e B DX R B A
OB BB AR G PO A B P R E X
MACHFC fi U ] i 5 e U B P e R
PR B 2 (1) 3 A1 5 78 B 7 4 Ml 2R L B A4 2045 v 5 pH
(B4 2 [8] 7 A1 22 5 AN

32 ERNEIRERIHE

3.2 TIEIERREXES T

FE i 38 0T A e/ N RO B 22 T, R
FEARUEAT AR S A H , LA RE 45 38 A 22 18] A9 AH
RARRE o B2 IR IS BT 4 SR 3 2 Fr ]

SE R OR F b A SRR AR T AR bR A 2 X 22 ]
A IE (P<0.05,720.3) , 47 1k F 430 A0 - HEFE b
HEAT I BT RPN 7R TR A A 1 (] B 2 1 1A
BIUAR A B /AR = L AR bR
AR A B T8 A R T R S 3K K Z Ml 1Y) A 1 T
AN
3.2.2 TEREBIFMIERRNESE

BE X Sek R G 13 4> b P s b, 16T
F AT (F3) o MRARFRAEIE T 1A Ji ) 32 B



55 3 3] WA HAE: SRR

I JXUfel X 8 5 A 203

90°E 95°E 90°E 95°E 90°E 95°E 90°E 95°E
SN THIUR ; T2k I — B 40N
= ~ 4 Lo 6
2 o v of -
o Al o N
35°N 1 mos7 [l o086 [ o051 [ m057 r35°N
oo1 ¢ 200 400 m =0‘01 0 200 400 m =0.23 0 200 400 m 50.29 0 200 400 m
40N T2k R WAt B - 40N
N =, T
3 L i = :
p - / ’ ac - * 1
35°N 1 . ) ' U “F35°N
N Hg:gﬁ 200 400 m Dg:g 0 200 400 m Dg;g 0 200 400 m Dgﬁg 200 400 m
AN TRoRL A B " TerRL A e NEE p [ Tam y 4R
. & P 4 4
o Tk e, A
35°N 1 Bads - = F35°N
Dg:g? 0 200 400 m Eg:;g 0 200 400 m Eg;g 0 200 400 m Egi;’g 0 200 400 m
90°E 95°E 90°E 95°E 90°E 95°E 90°E 95°E
F2  SEk KA HIEsRtras [ 40 A
Fig.2 Spatial distribution of soil indicacors in Qaidam Basin
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Table 2 Correlation of soil indicators
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Table 3 The results of principal component analysis
4 bR o Norm {8 AnT e
1 2 3 4 5 J7 %%
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Ay -0.929 -0.050 -0.115 -0.010 0.041 1.439 0.880 1
BT 0.068 0.865 -0.036 -0.083 0.052 1.303 0.764 2
HEEAY 2.358 2.228 2.102 1.798 1.479
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Table 4 Indicators in MDS and weights
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Table 5 Proportion of sampling points of

each soil quality grade
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Fig.3 Spatial distribution of soil quality grade

in Qaidam Basin
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Assessment of soil quality in typical wind erosion area of Qaidam Basin

Huang Mengzhen, Lu Ruijie, Zhao Jin, Ma Luo
(MOE Engineering Research Center of Desertification and Blown-sand Control / State Key Laboratory of Earth Surface
Processes and Resource Ecology, Beijing Normal University, Beijing 100875, China)

Abstract: Soil quality assessment is the key to effectively protect soil, and it is crucial to ensure ecosystem sta-
bility, regional ecological security and sustainable development. The Qaidam Basin is the most serious wind ero-
sion area in the Qinghai-Tibet Plateau. The change of soil system caused by wind erosion has a profound impact
on the ecological security barrier and water conservation function of the Qinghai-Tibet Plateau. Based on the anal-
ysis of physical and chemical properties of surface soil in typical wind erosion areas of Qaidam Basin, this paper
uses principal component analysis to establish the minimum data set, and constructs the comprehensive index of
soil quality for soil quality evaluation. The results show that the soil bulk density, calcium carbonate, organic
matter, total nitrogen, total phosphorus and available phosphorus content in Qaidam Basin only reach the fourth
or fifth grade under the quality classification standard of the second national soil census. The quality of soil physi-
cal and chemical indicators is poor. In terms of spatial distribution, the contents of organic matter, total nitro-
gen, available phosphorus, total phosphorus and sand in the eastern region of Qaidam Basin are higher than
those in the western region, while the contents of available potassium and gravel in the western region are higher
than those in the eastern region. The minimum data set ( MDS ) of soil quality evaluation in Qaidam Basin in-
cludes five indicators : bulk density, organic matter, total phosphorus, available potassium and sand content.
The soil quality comprehensive index ( MDS-SQI ) based on the MDS has good representativeness and applica-
bility. The overall soil quality in Qaidam Basin is poor, and gradually deteriorates from the eastern region to the
western region. The soil quality in the study area is divided into grade I-V from good to poor. Grade I-1I sampling
points are mainly distributed in the eastern region, and the area is small. Grade III-V sampling points are mainly
distributed in the central and western regions. The wind erosion intensity in Qaidam Basin is significantly nega-
tively correlated with MDS-SQI, and the prevention and control of soil wind erosion in Qaidam Basin is an im-
portant measure to curb the continuous deterioration of soil quality.

Key words: soil quality assessment; minimum data set; principal component analysis; Qaidam Basin



