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Abstract: [ Objective] The spatial heterogeneity patterns of land use in the New International Land-Sea Trade
Corridor region were revealed, and the future land use patterns under different policy orientations were simulated ,
in order to provide a scientific basis for coordinating regional ecological conservation with economic development
and optimizing the territorial spatial layout. [ Methods] Land use intensity indices were calculated from 2002 to

2022. Spatial autocorrelation analysis, the optimal parameters-based geographical detector, and the geographically
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and temporally weighted regression model were employed to analyze spatial heterogeneity and its driving factors.
Subsequently, the patch-generating land use simulation model was used to simulate land use patterns for 2032
under natural development, cropland protection, economic development, and sustainable development scenarios.
[Results] M From 2002 to 2022, the overall degree of regional land use remained stable at a medium level, with
the proportion of relatively weak grade land increasing the most. Spatially, it presented the characteristics of ‘core
expansion, ecological constraints, and axial agglomeration.” @ Changes in land use intensity showed a significant
positive spatial autocorrelation. High-high agglomeration areas expanded from single-core to multi-core linkages,
whereas low-low agglomeration areas remained locked in ecologically sensitive zones. Driving factors
demonstrated significant spatial heterogeneity: expressway density had a positive effect; slope, mean annual
precipitation, and urban disposable income exerted negative effects; and mean annual temperature, population
density , railway density, and road freight volume exhibited both of positive and negative effects. @ Multi-
scenario simulations showed that the Sustainable Development scenario yielded optimal outcomes: the increase in
construction land slowed to 48.35% , forest area grew by 2.64%, and decline in cropland area moderated to
6.37% . [ Conclusion] Land use changes in the New International Land-Sea Trade Corridor region result from the
spatial interplay between natural constraints and strategic development imperatives. Future strategies should
establish an ‘axial linkage and multi-core synergy’ development model, implement ‘eco-priority’ spatial
governance, and strengthen corridor-hinterland coordination to transition from pursuing ‘corridor throughput’ to
achieving ‘sustainable development gains.’
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Table 3 Prediction of pixel demand and neighborhood weights for land use types under various

scenarios in New International Land-Sea Trade Corridor region in 2032
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Fig.1 Distribution of land use intensity levels in New International Land-Sea Trade Corridor region from 2002 to 2022
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Fig.3 Spatial heterogeneity of GTWR model regression coefficients for natural background
factors in New International Land-Sea Trade Corridor region from 2002 to 2012
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Fig.4 Spatial heterogeneity of GTWR model regression coefficients for socioeconomic factors in

New International Land-Sea Trade Corridor region from 2002 to 2012
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Fig.5 Spatial heterogeneity of GTWR model regression coefficients for new corridor development

factors in New International Land-Sea Trade Corridor region from 2002 to 2012
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Fig.6 Bubble chart of driving factor contributions of
land use change in study area
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Fig.7 Comparison of actual and simulated land use in New International Land-Sea Trade Corridor region in 2022

b BRI

c R AREMEFE

d THEXRKF

8 WEMEEMBEMX 2032 F£4FAEEE LA ASHHRNY

Fig.8 Predicted land use distribution under four scenarios in New International Land-Sea Trade Corridor region in 2032

(3) P ARSEMEERT By 5K I R 2L 1
FUA 20224F 1 8 023.31 km* KIEHI N2 13 923.98 km”,
B R I8 73.54 06 0 3K BT 5K 3 B R T 6 Bk M A AR

Mo 42, A B b i AU 183 212.57 km* U > B
169 854.98 km*, T & W& &£y 7.29% 5 Ak b 7 £ MK
335 266.04 km? Wk /> & 320 033.14 km?, [% i§ K



53]

T D A5 VG S i T 3 M X A b ) 2 ) S T K 215 SR 241

4.54 % FHb | 7K S8R R Hb T AR A A 0 e T
16.39%,12.12% M 80.45% . LT KBIE =T , &%
FH b By P s B i Sk N R T A 2SR b A i AR,
S bR Ml R b %) D /D T RE X X s B % R A W) £ R
P 77 A 17 TRTSE 1) o

(4) ATHRFEE K R Sl ol A A SR S & Uk
& HEE b i sk A B — ] AR 2022 4R 11
8 023.31 km’ 34 i1 & 11 902.55 km?, 3% % 2k 48.35% ,
HEHh T AN 183 212.57 km 98/ & 171 539.26 km?, &

R 6.37 %0, B4 T K TR AR AT T 2 A . b TR AR A
335 266.04 km® ¥4 fn &= 344 122.27 km?, H 6 K
2.64% , WL SRR BURBOR B35, W
i AL 3 596.8 km® i 4> = 3 157.84 km®, [ I N
12.20% , % AN 5% 05 Sy G2 R, K B0TE FRE D T
13.96 % , oA i FH Ml 11 BRI 2> T 77.86 %0 . FIHRLE KRR
1 S e R R 2 U5 R R Y TR i, A RO 2% T A 35
(I R, G G2 A b Y 398 A B T 4 o DX R A
RBL T A AR SR BOR AT R .

*x7 BEHMEEHEEHRX2002F£ 520328 F7EER T iR AEEEARITLE
Table7 Comparison of land use area under different scenarios in New International
Land-Sea Trade Corridor region in 2002 and 2032

SR 20020 98 5 R Pa IR 25 3 e A 4 TR A
% WR/km® ER/km® BR/% BR/km® BRER/% ER/kmt BRER/% BR/kmt R/ %
B 183 212.57 176 378.45 —3.73 199 876.52 9.10 169 854.98 —17.29 171 539.26 —6.37
s 335 266.04 340 296.23 1.50 320 033.14 —4.54 343 855.19 2.56 344 122.27 2.64
i 3596.80 3275.06 —8.95 2 340.92 —34.92 3007.17 —16.39 3157.84 —12.20
K I 4 383.44 4 379.46 —0.09 3811.42 —13.05 3852.36 —12.12 3771.39 —13.96
M 8023.31 10 160.83 26.64 8429.87 5.07 13923.98 73.54 11 902.55 48.35
A i 14.32 6.45 —54.96 4.61 —67.81 2.80 —80.45 3.17 —77.86
4 i AR MG 1 JE AR I GE B AR VA L X it IR B A

AR ST XoF VG S i VA A X — [ 5% R E R 1Y)
RS- G R B2 R, 38 i A ) S 5
M5 245 S, 18 s T A R AR A i 9 AE AL
LA i S Hb B R 8 24 R RO R T SR Y 2 [a]
8 o AR SCHE R = H A5 A S I [ R 1 ) R — S P I
FAE Ak, A R R B 8 BO0E 5 B0 R A R4y
WO B AR HE Al K 290.25 %0 (3R 5) ,
e 3ok A A 5 A 2SR A B R AR Sk T T Xk DL R
A a1 N B A S 4 e S e o L
g EDUE“HF K S i GRS T BRI B
BL 3 #7 , OPGD A5 84 3 5] ¢ Bl 3K 8y PR+ Can A 1 %%
B g=0.914 6) , GTW R A5 AU i Ay Ho 25 8] 43 S :0 A Cn
TR T I R E AN VR SC T R AT . =R BUR
T HUGUE , AT RS & R A0 AR O A v R R A
AU ) AL (1 g 37, F BH A 285 06 56 SR T 8 43 28 M 8 I
EAAEAE B AR 0 s B .

R AR S VG S i VA A b X R s
AR J 221 AR AEL G 40 B 5 L L A R Ok A i
HP T AR A H G, 2R Bh Y S TR O R AR A DU
2 T2 Clnn Bk B /v T O B R RO s
PR B} 2 ok A5 HX 4L Y5 s 4 24 A0 JR 7 b R b, O TR A
BREWRKXUZBRZEOXAESE S, #rAS
P2 ) [ 4 23 (8] s AL ) A 2 o v D 0T
Hi 5 X (B > 257 X 3O 40 A K b R IX, 7 A B Al

M5 A AR B AR B e 5 A A A 4 B AL
T R R s B R AR S B R R B
AT A AT 2 S5k - OB R 4 R, £ 0D )i
F A SE P BB b O AT B E AL B S
JiC U] 2 3 B b B 5 R 5 A R O AR s B e
M JE R 5k, 8 2o bV 0 R R v e I L
A2 0 B THT T Ml ) 2 s Y A R T R . o
k38 T8 - JE Hu U R BE 1, #0572 5 Bk R A2 A A, kA
7 30 745 -0 N - 5 BH A 608 7 A e 0 DA AE R AR 2 2y
AT RS BE S % AR SR ARG
A, i 22 4 S il YA 88 DA AT o 8GR 1) AT RR AR
KRB AL

ASC A 7R T PG Bl v A8 A X 4 R R R
JE 23 ] S5 5 I T 2032 4 AN [R) 1 5% A9 A b R
¥ SR AR AE e — R R RV, ARk TRl o ik e 5
P28 R R AR 5T« O FHE 7 T, SR FH I LK 2 AT BA
R AT CLCD 30 m 4 i 1| FH 2508 48 | i B 4 Sk
A3 R B 80 %6 H Y T W 5 4F 1y AR B A A 2, &
15550 FE T B wE DX 3 AT RE AR b 5 R b TR
W S BOBIE (i GDP) Y 1 km 25 [1] 43 958 1] fig
551k JRy R 9K S AL ] G AT o A ok AT E 3 v [ - AR R
HH T4 B B S A iR Ak 11 R ST R b A L Y BB OR GE
Fie M A O R B 0 B TR AT O B s Bk POT $k 4l 42
TR sh P F i 25 (B R fF e 1. QA IRsh TR &R
CHBRARNE A2 20 18 18 8O X PG g 1% 107 45 i 3,



242 pi s U E SR

o545 %

REPE I RAE AN &, Bl = A7 B Ak UM 48 B R R R
H 8 T AR LG A AR A A SRR AR, R ke TR A b T L
b Wi T 2 R Bl L T 22 S A R IR g kR R A A A 4
JIEEk A R -2k - T 2 R IR A i R 5
fif BT AE B il 2 7 e A (GTWR K 8 PLUS) £
P v (Sh A - ) (N FEM (X EI 5 5 A48
B = AR oA i AT A G A A - T T E G AR
B,

5 &5 @

(1) 2002—2022 4F -+ b F1| F 72 B 5 AR Ak T v 4
IRV, 85 55 55 G0 1 1l LU )35 B 2, LA A 9 1 b L
1135 /N BT R 5 A ZS T AR Ak 1 7, 3838 X 201 B 1 6 s
1 b ) FH i B3V 2 T 2R AR R, 0 Il T A R 8K
553 45 9 - Hby 1) 39 TR X R T K

(2) A Hb ) FH R A b e - e A 2R DX B AR b %
O ) 22 % 1K 8 i AR, A B fi Vg 3 3 <l B K T
K18 B AR IR VA s DX R AR B O A 5 AR A
BRORRIX, S W T A AR AR IS .+ b R A
TR 5 ) PR 2R A 2 ) S M S A R Y
SR O OF ] RO, B AR OF B K R OB R T
b R ONIE A Rl S VARG S o R i BN N S 3
B AR B B AR DT A o U O R ) A5 e L

(3) JkF PLUS £5 B A5% 400 74 5 ik ¥ 7 3 18 Hb X
2032 4F A Fp 2 R 56 R 1Y 4 Hb R A8 4k kappa R 8L
90.785, MK REIL 89.5% , HAR K EAE = F &
b T R B bR TR D o B R B
T8 3k SR T T B M T AR, {5 3R R K B
AR, P kB ST&KHLY K&k
73.54 % , BF b R HL S AL o A Z R, AT RESE R
JRe 15 5 3 3 Y 4 DBSC SR el 15 Tt 398 s A AT, AR T AR
B B B IR U 22 . DR IEUE B BOOR S ) E
- b F S SRy, 7 8k 2 540 R 45 B B 0 R AR
AR E A ST K, DL X ] R R T

5 % 3Lk (References)

(1] FE SR A 8 22 D23 . OC T B e (V8 &R fili 1 40 3 3
PR R4 ) 3 1 [EB/OL] (2019-08-02) [ 2025-04-15].
https: /www. ndrc. gov. cn/xxgk/zcfb/ghwb/201908/
120190815 _962187. html. National Development and
Reform Commission. Notice on Issuing the “Master Plan
for the New International Land-Sea Trade Corridor”
[EB/OL] (2019-08-02) [2025-04-15]. https: /www.
ndrc. gov. en/xxgk/zcfb/ghwb/201908/t20190815_96218
7.html.

(2] FEZEKRMBCAEZ R 2 06T BN R+ U 07 4 0k 7 7
Fili s 7 3 5 B R S 7 %2 ) /Yl M [EB/OL ]

[6]

[9]

[10]

(2021-08-24) [2025-04-15]. https: /www. ndrc. gov.
cn/xxgk/zcfb/ghwb/202108/120210824 1295048. html.
National Development and Reform Commission. Notice
on Issuing the “Implementation Plan for Promoting High-
Quality Development of the New International Land-Sea
Trade Corridor during the 14th Five-Year Plan Period
(2021—2025) " [EB/OL] (2021-08-24) [ 2025-04-15].
https: /www. ndrc. gov. cn/xxgk/zcfb/ghwb/202108/
120210824 _1295048.html.

ZeUg SRz R, AF L B L AT IR (N AR H
#,2024-03-26(7).

Jiang Feng, Zhang Yunhe, Song Haoxin, et al. New
paths forged across mountains and seas [N]. People’ s
Daily, 2024-03-26(7).

AR T 52 1S S o T 3 DX ) D A A X AR S I 2%
FEPERSZ IR D ] )79 /T B T I, 2024,
Chen Liting. Influence of land use change on the stability
of ecological network in the new land-sea passage area of
western China [D]. Nanning, Guangxi: Nanning
Normal University, 2024.

KR, BRTT A o AT 4 0 O i ) A R/
AEAEBEFE[T]. H LR 5T, 2002, 21(3) : 324-330.

Liu Yansui, Chen Baiming. The study framework of land
use/cover change based on sustainable development in
China [J]. Geographical Research, 2002, 21 (3) :
324-330.

Etefa G, Frankl A, Lanckriet S, et al. Changes in land
use/cover mapped over 80 years in the highlands of
northern Ethiopia [J]. Journal of Geographical Sciences,
2018,28(10):1538-1563.

RSP I A (I £ 53 A e o L DS RS ]
AN BIF 5T LLVE O30 8 #h iy S 0 (7], K O 4o 4l
2024,44(6) :318-327.

Li Hongging, Song Hongyan, Cheng Feifei. Analysis
and evaluation on land use conflicts in coastal cities :
A case study of Yancheng City, Jiangsu Province [J].
Bulletin of Soil and Water Conservation, 2024, 44 (6) .
318-327.

IRAFAE PN — L, VE R RS I8 T 2 b DX b R A JR) i 25
T8 WK sl AL BT ST (7). N R BT, 2024, 46 (11D -
106-113.

Xu Mengfei, Sun Yifan, Wang Xia. Spatial-temporal
evolution and driving mechanisms of land use pattern
along the Yellow River in Zhengzhou and Luoyang Cities
[J]. Yellow River, 2024,46(11):106-113.

Xu Wenjin, Song Jinxi, Long Yongqing, et al. Analysis
and simulation of the driving mechanism and ecological
effects of land cover change in the Weihe River basin,
China [J]. Journal of Environmental Management, 2023,
344:118320.

Shao Jing’an, Dang Yongfeng, Wang Wei, et al. Simu-



T D A5 VG S i T 3 M X A b ) 2 ) S T K 215 SR

243

[11]

[12]

[14]

[15]

[17]

lation of future land-use scenarios in the Three Gorges
reservoir region under the effects of multiple factors [J].
Journal of Geographical Sciences, 2018, 28(12) : 1907-
1932.

TR, T AR U L DX b ) R R A Y 23 ]
Sr SRR LT ] OK AR FRRESTE, 2018, 25(1) : 287-297.
Zhang Ying, Zhao Yuluan. Spatial difference of land use
degree evolution in Guizhou-Guangxi karst mountainous
areas [J]. Research of Soil and Water Conservation,
2018,25(1):287-297.

TSR PR Bl AL SR S 9 R T st )RR R e e
14 I 25 38 A R AE (7] A ol TR 2 4, 2019, 35(22) -
99-106.

Liang Ming, Nie Pin, Lu Yinhao, et al. Spatiotemporal
evolution characteristics of land use intensity change pro-
cess of Huainan [J]. Transactions of the Chinese Soci-
ety of Agricultural Engineering, 2019,35(22):99-106.
BTTHE B, ERE A H I 1 AT A R
M Ur s R 2 [T]. w0l Bh2# 2022, 39(12)
2604-2616.

Li Guangying, Li Hongying, Wang Lingqing, et al.
Analysis of land use change and its socio-economic driv-
ing factors in Qinghai Province [J]. Pratacultural Sci-
ence, 2022,39(12):2604-2616.

BeL G R — L, S IR 104 I T U Bt b
A A8 A B 8K 8l I3 43 B LT ). K £ AR FEBF 5T, 2020, 27
(2):172-177.

Duan Hongteng, Wu Faqi, Yang Yifan, et al. Land use
change and driving force analysis of Bayin River basin in
the past 10 years [J]. Research of Soil and Water Con-
servation, 2020,27(2):172-177.

Virtriana R, Sumarto I, Deliar A, et al. Model of land
cover change prediction in West Java using cellular
automata-Markov chain (CA-MC) [C] // National
Physics 2014 (Perfik 2014) , Kuala
Lumpur, Malaysia. AIP Publishing LL.C, 2015.
RIS T A AL T 2 SR AT AR
I 55 AN B 52 w3 AL [T]. A 5ol K22 2% 4, 2023, 45
(5):14-24.

Mou Yan, Feng Fei. Impact assessment of ecological

Conference

service value under multi scenario simulation in Beijing
based on land use [J]. Journal of Beijing Forestry Uni-
versity, 2023,45(5):14-24.

RESCHAR SR 4z, 0 &, 45 . 5 VI3 R Kk xS i
3 A A2 A B o B2 [T ] ARl T AR 2 4R, 2023, 39(19) -
131-140.

Kang Wendong, Ni Fuquan, Deng Yu, et al. Response
of blue and green water to climate and land use changes:
A study in the Wujiang River basin, China [J]. Transac-

tions of the Chinese Society of Agricultural Engineer-

[18]

[20]

[22]

[23]

[24]

ing, 2023,39(19):131-140.

FTU A Z BAR LA BIAL S PLUS BB Y 50 H 32
I Tt A L s R I S5 48 5 A AL DR S (D] db st b st
MR, 2024,

Pei Yujie. Research on land use structure and space opti-
mization by coupling multi-objective optimization and
PLUS models in the Beijing-Tianjin-Hebei urban
agglomeration [D]. Beijing: Beijing University of Civil
Engineering and Architecture, 2024.

W4, A BT PLUS B K + 4t 1) 1] A2 46 i W]
R 2 R R VPAL - LIVLPG 4 9 ] [T, s FR )27, 2024, 44
(10):1826-1836.

Yang Zitao, Tian Li. Sustainability assessment based
on PLUS simulation of future land use change: A case
study of Jiangxi Province [J]. Scientia Geographica
Sinica, 2024,44(10):1826-1836.
RO, KOs B, SF BT PLUS-InVEST R ALY
TS0 I 3890 U Al e A 2 3 R TR [T ] Al B IR
B4z, 2025,42(5) :1267-1276.

Li Daqiang, Zhang Feiyun, Li Qian, et al. Spatial and
temporal evolution and prediction of carbon stock in
Bosten Lake basin based on PLUS-InVEST model [J].
Journal of Agricultural Resources and Environment,
2025,42(5):1267-1276.

WPl , TR G, AR B, 4 B2 R T e A 2
U b b A AR Al M 2B 3 R 8 IR 55 0 A 19 3 1] o i
[T]. 7K + PR 48 5T, 2025, 32(3) : 300-311.

Yao Xiamei, Sheng Yutian, Qi Huimin, et al. Simulat-
ing land use changes and spatial response of ecosystem
service value in the Huaihe River eco-economic belt
under multiple scenarios [J]. Research of Soil and
Water Conservation, 2025,32(3):300-311.

WA Pt , 25 3% SR, 45 B T PLUS A5 8 i) {0 1 44 %
TR BT A 25 3R G0 IR 55 0 L I 2 3 A8 X 22 16 5% T
[J/OL] [2025-08-26]. ¥ 5 Bl 2% , https: /doi.org/10.
13227/.hjkx.202411170.

Geng Jianxi, Li Ling, Guo Shanshan, et al. Spatio-tem-
poral evolution and multi-scenario prediction of ecosys-
tem service value of resource-based cities in Henan
Province based on PLUS model [J/OL]. [2025-08-
26] Environmental Science, https: /doi.org/10.13227/
j.hjkx.202411170.

Yang Jie, Huang Xin. The 30 m annual land cover data-
set and its dynamics in China from 1990 to 2019 [J].
Earth System Science Data, 2021,13(8):3907-3925.
LWy S I R N LT N o DR R e
o B o zs ) S B 2y M [T ] 5 B AR Mk R~ 2 4l C A AR
Fh2%),2023,38(3):511-519.

Guo Jianbin, Zhang Ying, Zhang Zhiwei, et al. Study

of land use intensity change and its spatial heterogeneity



244 NS L SR % 45 %
of Nyingchi City in Tibet [J]. Journal of Yunnan Agri- a patch-generating land use simulation (PLUS) model:
cultural University (Natural Science) , 2023, 38 (3) : A case study in Wuhan, China [J]. Computers, Envi-
511-519. ronment and Urban Systems, 2021,85:101569.

[25] Getis A, Ord J K. The analysis of spatial association by [29] F1. T PLUS BT 16 BH I X - Hb ) i € B 225
use of distance statistics [J]. Geographical Analysis, A e Z G SN LD ]V B YLV R 2, 2023,
1992,24(3):189-206. Wang Bo. Spatio-temporal evolution and multi-scenario

[26] ZEWefd, DA 3K T 2 B0 U0 1 BRI 45 79 B AL BF simulation of land use conflict in Poyang Lake area
IR A AR R AR 5 52 R ST [T ] K O R, based on PLUS model [D]. Nanchang, Jiangxi: Jiangxi
2024,44(5):100-112. Normal University, 2023.

Li Xiaojian, Ma Linbing. Characteristics and influencing [30] Agim iz i . 2 v [ @ i PP fs dn ik R [T]. o =k
factors of farmland conversion to non-agricultural uses iz ,2022(7):12-15.

in northeast Guangdong Province based on optimal Ministry of Transport. Evaluation index system for the
parameter geographic detector [J]. Bulletin of Soil and construction of a powerful transportation country [J].
Water Conservation, 2024,44(5):100-112. China Water Transport, 2022(7):12-15.

[27] T —W,uwh ¥, 2028 Bk pY 4 B Wik &1 5 98 3 &= Kt [31] Congalton R G, Mead R A. A quantitative method to
S5 YT ] SRR, 2025,46(3) :1502-1516. test for consistency and correctness in photointerpreta-
Ding Yimeng, Han Ling, Huang Xin. Temporal and tion [J]. Photogrammetric Engineering and Remote
spatial heterogeneity and its influencing factors of carbon Sensing, 1983,49(1):69-74.
surplus and deficit at county-level areas in Shaanxi Prov- [32] Pontius R G, Boersma W, Castella J C, et al. Compar-
ince [J]. Environmental Science, 2025,46(3):1502-1516. ing the input, output, and validation maps for several

[28] Liang Xun, Guan Qingfeng, Clarke K C, et al. Under- models of land change [J]. The Annals of Regional Sci-

standing the drivers of sustainable land expansion using

ence, 2008,42(1):11-37.

[VelvavalvavalvavalvavalvavalVevalvavalvavalvavalvavalvavalvavalvavalvavalveavalvavalvavalvavalvavalvavalvavalvavalvavalve valvavalvevalvavalvavalvavalvavalvavalvavalve valvel

[28]

[29]

(E#% 7170
SR W ARAT W W, A Y S AL ED A X VD AN AR A
KRR AIE X P A e 2 (] v el B R 4R, 2020, 22
(12):155-162.
Guo Yuefeng, Qi Wei, Yao Yunfeng, et al. Response
of the root characteristics of Hippophae rhamnoides to
stumping in sandstone area of Inner Mongolia [J]. Jour-
nal of Agricultural Science and Technology, 2020, 22
(12):155-162.
Bengough A G, Croser C, Pritchard J. A biophysical

[30]

analysis of root growth under mechanical stress [ M ] /

Plant Roots-From Cells to Systems. Dordrecht:
Springer Netherlands, 1997:107-116.

SRR W F, ORI, AR RIE-HR R AR
Fy 0 22 1 B O 5T [T]. o [ ARl 2 2 4, 2006, 11
(2):35-38.

Guo Weijun, Huang Gaobao, Wang Fene, et al. Study
on constitutive relation of soil-root composite [J]. Jour-

nal of China Agricultural University, 2006,11(2):35-38.

[Velvavalvavalvavalvavalvavalvevalvaevalvavalvavalvavalvavalvavalvavalvavalvevalvevalvevalvavelvavalvavalvavalvavalvavalvavalvevalvevalvavalvavalvavalvavalvavalvavalve valvel

[31]

[32]

(3% 102 70

AWM, 22 5H4E ) U, 55 R B DT ) AR AR A 1
SEE 3 o0k L AE 5 [T ] K A B R BF ST, 2015, 22(6) -
116-121.

He Liping, Li Guixiang, Meng Guangtao, et al. Study
on soil fertility of different forest types in Gaoligong
Mountains [J]. Research of Soil and Water Conserva-
tion, 2015,22(6):116-121.

RGE e WUR 2, ST A, 2 L LR bk 3 3R a3 ) 25
] A2 Ak A [T]. 7R Ak 5 36 85 2% 4, 2016, 36 (3) -
349-354.

Song Xianchong, Xiang Dongyun, Guo Limei, et al.
Spatial variation pattern of soil nutrients in forests of
Maoer Mountain [J]. Journal of Forest and Environ-
ment, 2016,36(3):349-354.

[33]

[34]

BELLE Ve i A SCLLAR A 3 BIL BRI
AR ST [T]. 2 Al R 2 i CA 8 R ) |, 2015, 30
(6:902-908.

Yin Honghui, Xu Long, Feng Kun, et al. Study on con-
tent of organic matter and nitrogen in Wenshan tobacco
growing soils [J]. Journal of Yunnan Agricultural Uni-
versity (Natural Science), 2015,30(6):902-908.
PRECRE R4 A, EVE 3, 56 2208 U TR TR bR £ 1k %
A o B AR A R [T ) A 5 S TR e e
2014,20(5):1243-1249.

Chen Qincheng, Xu Fuli, Wang Weiling, et al. Sea-
sonal dynamics of available K in soil for different ages of
Larix principis-rupprechtii in the northern foot of the
Qinling [J]. Journal of Plant Nutrition and Fertilizer,
2014,20(5):1243-1249.



