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Fig. 1 The distribution of soil alkeline-nitrogen mass fraction in China
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Fig.2 The comprehensive physical regionalization in China

A =5 G T B R Rl 151 B g T
( http://www.gscloud.cn ) i fitf¥) SRTM DEM %+
F AR, YR 5 Y $cdE tH SRTM DEM £
ArcGIS A3 LB i B F ek R0}
FARPEILE RS 5 Chttp://www.geodata.cn/ 2 {IL,
Horh SR 23 8] 73 HE% 1.00 km (9 PR
AL, BEACEEE N2 [ HE% 10 km ) CGCM3
B E A Bk 8 da e . seoh, LR HERE
VR TREXBFE L, i #% 1.00 km
(4 L Ml X b SR 2R BRI AR , BRI 6 Fh


123
高亮


RAEGLAE - v [ SRR U R S R A A I S R R ST

2201

T A, RIRRAR . Rl B, kIR, &
T b5 A F H b
1.3 ZIELE

R PRSI S B, A SCER) ArcGIS P&
fbIhBE (Fishnet) , LA 5 kmx5 km [A% g EA S
TG, TERFFEIX N AT RS Al RAE i B S i 2L
i, PEe XIS R 42613 1, FKHS
BB ] g 2 e SRR i NN | 2 i e L 7 N
WYE RN SE 12 AR, HBBEEIIAR S
T Qs g 2R As 5, AR B 8(s 28 5 194
Mr, RISEAER; FIBRIRT, F52ZE B ArcGIS HE4rE
UiHe (Reclassify ) XJHEH G BE . BERE | By . R
R K A3 2 AR s B A T B HfR AR B . B kA
PR NTE A IX K45 A SR IX R kAT, AFRR A 4)
L2805 (Quantile ) , 43k 6 25, ®&F,
&8l ArcGIS FIMME (5 B HIAE ( Extract) 5EhY
AR RS S SIS R VTS, A R
%% Geodetector K4, /rHiHHE 4 AHRKXK ¢
55 HAEM g (6, VIR T & T
X - R A B S ) SR AR B . BeAh, 2K
PP . B0y, Bl BAEWE . TR
AL 3 i B U i ArcGIS #AF5ER .
2 #HERESWH

e R S Az Z R p AR R A
FERENOIR R R . YRR . My, AR BRK.
FIH T AEE 6 Wiz A F4ats (K 3) , DIERTE
ANTRI R 45 1T A SJEmai fife 20 7% 1225 0] 0 5% B VB AE
FEFHET, KNS (E 4) , £EFX 58080
R 52 ) FE Bl K BNV IR S A R O K
(0.16) . $7# (0.09) . FF7K (0.09) . <R (0.08) .
R R (0.08 ) Kl (0.00) 5 HHAIF 7K
F T P E RS S R R, AR
FIH . MM (147 mgkeg H>HH (113 mgkeg >
i (103 mgkg " )>/Kisl (95 mgkg H)>E % HHb
(92 mg-kg " )>ARFIHIHE (55 mgkg™) (B 5) o &K
TAHAEAF, SEMREEE f R ol 1R N
AR (031) . EHIAIFNREK (0.30) | MR E
NREZK (0.27) | R EENSIE (0.26) (El6) .
Mt EH, NEERE LT, =
55545 R 7 1 S R 4E T 8 2 3 5 op [ 4 e el
AT ENZ RS SR EERN T, KR, BKkS
B A S RN Z TRl T 25 SRR, 76 6 Fh 13t
AR =00, i A S 2R ERE D
FMRACKLR, SEOKREBENIEMACKER (£
1) o XUiHA, A FAE R A a4 e
T 3mSR A s ) SR, R
R B M S — 8 44k,

F1 TEEBERSSEREKENSTEEFN
Table I The Multiple regression analysis of soil alkali-hydrolyzed

nitrogen with temperature and precipitation
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AN represent soil alkali-hydrolyzed content, P represent the mean
annual precipitation and t represent the annual average temperature. **
means that the results of the regression analysis are significant at the 99%

level.

HARIX R T AR ZE R (% 2) , +3
Bl 2R 2 R 0 S I A 32 R T R L pr Ak 2R
BN A B R 225

FEZRFRIBIE I ZE AR, SRS T 45
NS [ o S B, LR G R MG 5 TRt
TRASARHT , ARX - MRl 20 5 s () s e A 12 il
BENT 0.19 5 012, HUCHEBHREE, 165
SRRE AT 5 IR B Y, TR R R
RS R E ST, RS R 0.12
5 028, NAFMZEAMEMA LR, [ENEK. <
TR NI K 2 25 5 [ AR TSV 10 e X - S it o 1
()23 [l 53 S I BB 7

AL FRE TR, SRR TS T +
SRR R S ) S AR . PRI O SR
B e we 4 Rl L1 B s e R i SR A S R )
B, HEZmFREE AR T 0.39 5 0.20; MiEkA
R, R RS () o ST AR R R
K, HEMMBREL 027, MZEHFLE, BKN
AR B I e FE (VIR SR e R e ) R
FER K

(ER R e R IX, R R SRR R RS T
JE DX SR R B S A S o TR i R AR BRI AR AR
TR, AR A SR R S R B S
SRR, S H E S HFONEREENIR; 17
o DA R R P R U S AT, VR R S R
IR R 3 5 T R A S (R o St R
3 itig

AWESE B FEISUE T AR R S S W) R
TETE £ TR 7R 2 D L i b R85 25 A2 1A A [ 1



7

2202 AEASITREEEI B 28 B 11 (20194F 11 A)

N
Evaluation/m Slope/(°)

.60

. 8625
.-155 Ve .0

0 500 1.000 2,000 km ( i 0 500 1.000 2,000 km
I I E—| * R I E— |

)
Aspect/(°)

N
|

0 500 1.000 2,000 km ( et 0 500 1.000 2,000 km
S A E—

N N
LRI A
Bk Land use tpyes
Precipitation/mm 4 Grassland
1238 I:I
. I:I #Hh Cropland
I:I 7K 35 Water
[ ol . . - PRI Forest
3 I:I A FIHHL Unused land
4 NG . .
- 15 F Hh Construction
)
0 500 1.000 2,000 km 4 0 500 1.000 2,000 km
S S —

3 ®miEESmESENEEYmET

Fig.3 The potential environmental factors affecting soil alkeline-nitrogen conten

AzES. P, AUFCETHA GIS 8dlE, ki 31 £ERETIEEBERIENEETISETF
BRSBTS 1 MeERJE FE, B AET rhEL
iR A S RIS RCR, WESHFZHPmE R AR R e . BT e E N R
JER 22 5 A SR R BB 25 T A e £ Geit g R — e 7AW LR 7 T L
FRT 2R B R S A 2 5 . — iy, R A

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



ARHERLAE - v - g 2R k5 SR PR 0 23 ] S RIS

2203

[#7K Precipitation

é 8K 15 £ Evaluation
Q

<

= Y& Slope
Q

Q

§ % 5] Aspect
G S

£ Al Temperature
'

£

BR

3 FH Land use 0.16

0.00 0.03 0.06 0.09 0.12 0.15 0.18
M2 The degree of influence

B4 SEFIIEREBRSENIMEE

Fig. 4 The influence of various factors on soil alkeline-nitrogen content
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Fig. 5 Soil alkeline-nitrogen mass fraction in different land use types
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Fig. 6 The influence of factors and their interactions on soil alkeline-nitrogen content
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Table 2 The dominant factors and interactive dominant factors of soil alkeline-nitrogen in different natural regionalization
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The Spatial Relationship between Soil Alkeline-nitrogen Content
and Environmental Factors in China

ZHU Zihong"2, ZHU Tongbin!, YANG Lin'-*, LUO Liuling', XIE Yingcai'
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Abstract Due to the regional differences among different study regions, previous studies had a lot of contradictory conclusions on
the relationship between soil alkeline-nitrogen content and influencing factors. In order to compare the consistency and difference,
the potential dominant factors of the spatial distribution on soil alkeline-nitrogen content were analyzed by the geographical detector,
which was based on the GIS data under the national scale and the natural divisions scale. The results of this study were as follows:
(1) In the national scale, the comprehensive role of land use patterns and climate conditions leaded to the nationwide soil
alkaline-nitrogen space differentiation. The difference of soil alkeline-nitrogen content under different land use patterns was
generally manifested as forest (147 mg-kg ')>grassland (113 mg-kg ')>cropland (103 mg-kg )>water (95 mg-kg ')>construction>
unused land (55 mg'kg™"). On the basis of land use, temperature and precipitation further affected the environment and vegetation
conditions on the surface, which made the distribution of soil alkeline-nitrogen more complex on a national scale. And (2) in different
comprehensive physical regionalization, the potential dominant factors affecting the spatial distribution of soil alkeline-nitrogen
existed consistent, but there were also significant differences. In humid monsoon region of eastern China, soil alkeline-nitrogen was
mainly affected by temperature. However, in the western arid region, precipitation and slope had a relatively large influence on soil
alkeline-nitrogen. Moreover, in the area with complicated topographic conditions, such as subtropical evergreen broad-leaved forest,
temperate forest steppe and Qinghai-Tibet Plateau, the variation of elevation had the most important effect on soil alkeline-nitrogen
content. Therefore, this study was concluded that the spatial distribution of soil alkal-hydrolyzed nitrogen shared the consistent
potential factors while also significantly different exited. These dominant factors can effectively reflect the basic environmental
characteristics of each natural belt to a certain degree.

Key words: soil alkeline-nitrogen; geographical detector; comprehensive physical regionalization; dominant factors



