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Fig.1 Administrative divisions and spatial distribution of sampling points in Longxi county
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5 & M HURE B 22 1] 1) 25 538 3 i 25K (P<

0.05), LS HLEH TS = HE NKE S
A PR 2 B I8 3] B 3 /KT (P<0.05) o BlEPY
H.0~10 em 1 )2V ¥ 350G Bk % FE R 6.60+1.79
x10° kg-hm™, 10~30 cm “& 11.52+3.67x10° kg-hm™,
30~50 cm & 10.18+3.86x10° kg-hm™, 4% + 2 F #l
T 2% B 35 [l 4.55%10°~15.43%10° kg~ hm™, 548 45
WUR S GBS, 45 £ () R A ML B 10~
30 em + 2 L & 30~50 cm 29 1.07~1.44 % ,
7 0~10 cm + /219 1.28~2.03 15;30~50 cm Ik Z , 5&
0~10 cm +JZAY 1.15~1.58 % ;0~10 cm fe /), Horpr 38
FHETS R MY HEIHE OBUR S
IR .~ H % 0~10 cm 5 10~30 cm . 30~50 cm Z
B I8 3 22 5 B 3% (P<0.05) , 3 P4 2 Z A A
e % % 51 (P<0.05) , UL & 81 10~30 cm 5 0~
10 cm ,30~50 cm Z [H] f7- £ 1. 3 2% 5P (P<0.05) , Fil
Y% HBH S SCIEAL0~10 cm 5 10~30 cm + )22
6] 477 B 35 22 51 (P<0.05) , 48 BB WA 9 %

®1 TEAVRZTE(FHEHREE 10 kg-hm?)

Table 1 Soil organic carbon density (mean+standard deviation,10* kg-hm™)

om +)Z/em
C 0~10 10~30 30~50 0~50
FHAAAR (12) 8.10+1.25% 14.08+4.19<® 12.5043.39"8 34.68+7.78
SEFEL) 7.1542.370A 12.76+2.9104C 9.95+2.62%8 29.86+5.84%
X% (9) 5.13+1.64%A 10.4042.848 9.51+3.988 25.04+7.83%
A (12) 7.3542.92%A 13.08+7.2204 13.15+7.63%4 33.59+17.39«
JLEH(17) 6.52+1.59bA 11.40+7.22%® 7.91£3.50%cA 25.8446.42%
A2 (12) 6.38+1.31%A 9.09+3.27:<B 7.50+2.56%AB 22.98+6.50¢
FH%(12) 6.79+2.05* 12.84+4.2748 11.98+5.498 31.61+11.60%
S (11) 6.68+1.87>* 12.60+5.612® 11.64+4.02:8 30.92+10.04*
T4 (10) 8.47+2.09¢4 15.43+3.8148 14.31+3.874 38.20+9.57¢
WERIES(7) 4.55+0.82%4 5.86+2.00% 5.27+1.74% 15.68+4.04
(1) 6.80+1.64%* 12.96+2.76"5 11.67+3.46%8 31.44+7.68%
WIR S (9) 6.41£1.49bA 11.44+2.10%® 11.63+6.70%® 29.48+9.02%
IR (10) 5.80+1.05%4 10.26+2.09%8 10.47+2.35%8 26.54+5.12%
HIHZ (15) 6.62+1.830A 11.75+5.95%48 10.54:+5,124A8 28.91£12.61%
S (12) 6.97+2.190A 10.60+£2.87%8 8.20+£2.79%48 25.76+6.98
KEZ(12) 7.63+2.61%A 12.7345.188 9.42+4 288 29.79+10.62%
= AR (18) 4.81+1.64% 8.56+1.99%8 7.43+2.088 20.80+4.81%
RS S 6.60£1.79 11.52+3.67 10.1843.86 28.30+8.46

55 BRI A SRR, ARG PR RN Al — LR AR £ 8122 53 18 35 (P<0.05) , A RIRE PR R OR ] — 2 AN ]

T2 2R B (P<0.05),
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XA 1 2B SOCD AT IEA PRI, 255 3=
B &A1 2 19 SOCD #f 2 Bl AE IE A M ARAE , H
IES PR BN 53908 A, =0.7 .\ A,,=0.25 . A,=0.3,
R R () AT IE A e . AR BEK R
P IR FE 05 NSOCD FHH i i & A0 S (P<
0.05), 1fii NSOCD.,,, it 53 B | b FM RS BE | M JE 2
R BE B 3 A 54 7 (P<0.05) , NSOCD,,, 5
J&E F P B 2 A 56 1 (P<0.05) ,NSOCD,,,, 5 i JE
TR R I A e (P<0.05,382)
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Table 2 The correlation between organic carbon density

and environmental variables in soil layer

+JZ/em
WHEH
0~10 10~30 30~50
S -0.1580" -0.1692" -0.3109"
R K i 0.1928° 0.1645° 0.2650™"
MK 0.1667° 0.1747" 0.3099™
i -0.1590" -0.1555" -0.1129
Y1) -0.1373 -0.1075 -0.0663
iR -0.2070™ -0.1103 -0.0837
R E -0.1759" -0.1302 -0.0661
-1 i % 0.1468 0.1478 0.0710
R/ TRZIWIE Y3 -0.1804" -0.2149" -0.2700"
DU B8 4L -0.1099 -0.1029 -0.1093
BRI e -0.0310 -0.0913 -0.2329™

“HE0.01 /K COUI) 1 53 A, “7E 0.05 A CRUl) |
BEMK.

8 AN FREE7AE B 5 NSOCD # 5¢ , H: 1 NSOCD,,.,
57 AR A 52 ,NSOCD,,, 5 5 MR e
K ,NSOCDy,,, 5 5 ™I EE AR A7 6 L 2IERZ
R EBMEES MEEHNME., T
THERIX A B , SR FH 32 053 0 B X5 B0 ai R A 7 e
VSRR )78 o R A 2 D BORT AR i IR R T RE 2
VSRR AR 8 2 A A B Ak A R R
Kaiser-Harris #EJU , (R AR IEE R T 1 ER . 5
B2 HA FHOCHE 1 PR B AR B 2 A R
FEAEME KT 1, 5 NSOCD,,, A M7 24> F i or 3k

f15 T 89.41% M5 B, , 5 NSOCD,,., A IR 2 4~
F o AL T 91.38% 915 2, 5 NSOCD,,,, i %
BIRT2 D FEWR A E T 7 89.41% MEE . H
F1, F2ACEBA + 20 24 F sy AR PE &4 Al
g3 EIREEAS R A5 0 RAL, AT LIS B4 AS AR
5 IR AR Lk N E Rk L KRR B
F1, F2,45 E R0 28 oA o iy A A28 & A F 07
5 NSOCD fy [l 5 @A v, NI FE LR A T E %
ISR B B A LA b A ST 32 A0 [l A 4L AR
(#£10.11.12),
NSOCD, ,,..,.=—0.0078F1
(R*=0.0941)
NSOCD,, ,,.,=0.0321F1,,,+0.1180F2,,+3.2704
(R*=0.0827) (11)
NSOCD,, .,.=—0.0809F1,, +0.1290F2., +3.1764
(R*=0.1201) (12)
WL AHOCSHT  E R T SR T AR AR Y
R, R 3 0 Il A RS TR X R A o 5 A L
B 2% FE ] Y OC R PEAT T 3840 W24, H2: [l ) 452 28
% JE R B S5 v, X A LR 2 G Ml R AR
R (A =S N 01 W % P P D O G DB
BRI 5% 22 HEA T v B A 1, 9K )5 R B 2 45 SR A [l
VARSI A UL 25 SR AN, A5 21 32 B 43 1] 3 o B 4
I (PCRK) , LA L >k 90 A 458 A5 1L Aok 25 5 79 25 ] 4
ATFHIE
F2 A3 [T U g B 4 AR 48 S ME (B AR K T 0( 36
3), B SRS T 5L MR, OF Rl A B )2 A R
0K ; BE% + 2 B9 % MAE .RMSE LA X RA HY{H
ot B A, 2 BHASC TR TN (1) RS B2 4 R AT, o 0
W W REAR . H 3 B BT U v L 4 370 2 pE PR
A5 % SOCD [FE IR, B LA AT AR 4 1l 52 e it 25 <
S T L PR 2 19 728 £k SOCD 1 25 [] 43 A R AIE
A SCAE T B VY B A 2 3 HLaR A4 & R
F2 A 1A v B 4 AR P 4 (.45 5, AR B8 U 4 or
F3 ERHEETEESER (PCRK) B ERIE

Table 3 Accuracy verification of principal component

-0.1631F2,,,+3.8499

10cm 10cm

(10)

regression Kriging model

+HAHER  CPEIRE Rt B MR E
w ME 2% MAE RMSE RA
0~10 cm 0.2338 13304 17310 1.7152
10~30 cm 0.5605 2.8115 3.8061 3.7646
30~50 cm 0.7764 3.6756 4.8037 4.7405
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B0k B A A DL 53 A
(K12.3). G5RFWHPEVEE 0~50 cm + )2 HIEAH L
TR N 2.67+1.02 kg m ™, i i 4 6.29+2.41 Tg, H
H0~10 cm + 2 B9 3G HLEK % 2 M 0.63+0.17 kg-

m?, % h 1.49+0.41 Tg, 10~30 cm + 2 1 T3 HL
Tk 2% B 9 1.10£0.38 kg-m™, fiff it 4 2.58+0.90 Tg,
30~50 cm + )25 - A LA B M 0.93+0.48 kgem ™,
fitih Jy2.21£1.11 Tg.
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35.4°N A
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=i 0 5 10km
0.01 0.56 0.64 069 1.01 mmm—

34.8°N

Ll 1t
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5 10km| A ]

1043°E  104.5°E  104.7°E  104.9°E 104.3°E

104.5°E

0 5
0.51 0.82 093 1.04 1.57 mmm—
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B2 FE A e o AR A A R 25 2R

Fig.2 Interpolation results of principal component regression Kriging model

0~50 cm
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35.2°N A
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" 5 10km

1312 2491 2652 2825 40.68 —
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K3 4% 2B 3E(0~50 om) A HLBRAA 2 18] 5341
Fig.3 Spatial distribution of soil organic carbon storage

in 0—50 cm soil layer

2.3 BLHEITFEAVREETESHEHE

P o A A R T R R I e
BUB %5 FE 53 R 4 15590, Hoh 0~10 em 55 155 90 Ry
0.01~0.56 kg-m™, 555 4 0.56~0.64 kg-m ™, 55115
204 0.64~0.69 kg'm?, SBEIVEY H 0.69~1.01 kgm™?;

10~30 cm S5 14 9% 4 0.59~1.01 kg-m?, S 1% %% K
1.01~1.08 kg-m™, S5 45 9% A 1.08~1.16 kg-m ™, 5
IV 5 9% M 1.16~1.89 kg-m™; 30~50 cm 55 145 44 N
0.59~1.01 kg-m™, 55114545 4 1.01~1.08 kg-m >, 5511155
20 1.08~1.16 kg-m ™, ZEIVAEL A 1.16~1.89 kg-m ™,
£ 0~10 cm + )2, SH{nf B B ST RS
TLE ARSI IVAER T 5 LS8R, 43 5
0.97.0.95.0.84.0.77.0.74, M8 FH £ |18 2 He 4 (B
MG WK S = HEAESNL IV 5 LB
JN LR850 0.25.0.23.0.13.,0.01,0.001, 7E10~30 cm
T2 EAE MBS fWAEE RS DA
UL IVAEGLIT b7 9 LU SR, 4331024 0.78 .0.91.,0.87
0.998, M FIF-2 KL S JEMH S SCIEH = HIH
FEESII VAR (5 LLE /N, 43014 0.14.,0.099
0.25.0.24.0.05, 7£30~50 cm + )2, 58 W E
BHOFISE S E AR R PHAE OBUR & SCIESEAESS
I IVEEGIT 7 (1 L E 3K, 439124 0.77 .0.84.,0.87
0.71.0.996.0.77.0.72, M {847 & fAEH EMH S |
R & AU IVERT & LE RN, 5050 0
0.004.,0.075.0.11.,0.05. TfiX}F 0~50 cm + )2, #4
OB M2 S I OBUR £ RS
I IVAEG T SR LR R, Y s KBS H
MH% = HBAESS L IVAER T 5 LB RN, 2350 h
0.08.0.02.0.21.0.11([K 4),
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0~10 cm 10~30 cm
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Fig.4 The proportion of soil organic carbon density area in each soil layer of each township
3 -L-‘-J--L/l,_\' F4 BEEMEMBX TEENHRZELRR
Table 4 Comparison of organic carbon density in
31 HEshoHmaRSEE RN REE Longxi Country and other regions
S5H MR b X3k AL/ (kg-m™) BORLAC
HR BTy 1.18 ENTEN
SR A HAb b XA L, B v B A2 (0~ . e "
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Fig.5 Distribution characteristics of soil carbon density with arable land per capita and the ratio of economic

crop to planting acreage and investment of Chinese medicinal materials growing area
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The spatial distribution of soil organic carbon in the main producing
areas of traditional Chinese medicine in Longxi, Gansu, China

Tang Liang"?, He Mingzhu', Bai Guangzu', Zhao Pengshan', Ren Jianxin®, Xu Hua'’
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Gansu Agricultural University, Lanzhou
730070, China)

Abstract: In August 2018, 200 samples were surveyed in Longxi County. Using correlation analysis, analysis
of variance, principal component analysis, and geostatistical analysis, we analyze sampling point data explored
the spatial distribution characteristics of soil organic carbon density and reserves in Longxi County, and the rela-
tionship with climate, topography, and land use. The results showed that: (1) the total amount of organic car-
bon in soil from 0 to 50 cm was 6.29+2.41 Tg, and the SOCD was 2.67+1.02 kg'm™. The SOCD in the 0—10 c¢m,
10-30 cm soil layers and 30-50 cm were 0.63+0.17, 1.10+0.38 and 0.93+0.48 kg'm*, the organic carbon stor-
agewere 1.49+0.41, 2.5840.90 and 2.21+1.11 Tg, respectively. (2) Significant correlatios were observed be-
tween temperature, precipitation, elevation and Stream Power Index with SOCD in each soil layer. With the in-
crease of soil depth, the correlations between slope, topographic relief and surface roughness with SOCD were
gradually decreased, and no significant correlation was found in 30—50 cm soil layer. The correlation between
topographic wetness index and SOCD was gradually increased and showed a significant negative correlation 30—
50 c¢m soil layer. (3) The spatial distribution of SOCD as follows: the SOCD ratchet up from the central plains of
the Wei River to the northern foothills and southern mountain areas with the rising of altitude. SOCD of Northern
Mountain was higher than that of the Southern Mountain. The river valley plain formed by Wei River Basin has a
lower organic carbon density. The distribution of soil organic carbon density in different soil layers and grades
was markedly different. Due to the influence of human activities, the SOCD of the townships with large per capi-
ta cultivated land area was relatively low; the SOCD of the towns with large planted area of cash crops was rela-
tively high; and SOCD of the towns with large per-mu investment in Chinese medicinal planting areas was rela-
tively high. The SOCD was lower in the towns with larger arable land area per capita, higher in the towns where
the planting area of cash crops was larger, higher in the towns with higher input per mu.

Key words: organic carbon density; organic carbon storage; principle component regression Kriging Model;

composite terrain factor



