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Prediction of Suitable Tree Species Distribution Patterns in Q2-Shaped Bend of
Yellow River Based on MaxEnt Model
SHI Qiangqiang', WANG Dongli', ZHAO Xiaoliang', XIE Wei*, GUO Jianjun®
(1.College of Environmental Science and Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, China;
2.Inner Mongolia Shendong Tianlong Group Co., Lid., Ordos, Inner Mongolia 017000, China)
Abstract: [ Objective] Based on the MaxEnt model, this study predicts the influence of climate change on the
distribution range of suitable tree species in the Q-shaped bend of the Yellow River, providing guidance for
sustainable afforestation and tree species selection in this region. [ Methods] The geographic distribution data of
tree species were selected and combined with environmental factors such as climate, topography, and soil. The

MaxEnt model was employed to predict the geographical distribution patterns of suitable habitats for tree species

W5 H #8 :2025-04-17 &8 B #8:2025-05-26 F A B :2025-06-12 ™ 2% & & B # (www.cnki.net) : 2025-09-04

BT 208 23 B 2 Bl < B I 7 & KI5 H (JBGS2024010) 531 7948 A SR L 4 A 3L 4 H Q1101 H (2025-Z0008) 531 7 44 7 e Fe A Bk
b 45 2535 H (1L1212410147039)

F—1EE A EIE(1998—) , & WA, FENFAEBKE V% . E-mail: Xiaoshil221@163.com

BEESE: TARW986—) 2 1+ B0 A4 F 0, FENFR K E 54 BB E 5. E-mail:starhome0522@163.com

http. // stbexb.alljournal.com.cn



%5 6 1 A i 0 45« HE T MaxEnt A58 R 2 {00 JL 7 25 3 DX A= A4 Aol 43 4% S5y T 331

under current climatic scenarios and under four future climate scenarios (SSP126, SSP245, SSP370, and
SSP585) from the 2010s to the 2090s, as well as to identify the dominant environmental factors constraining their
distribution. [Results] 1) Under current climate scenarios, climatic factors and the geographical factor elev
(elevation) exhibited significant cumulative contribution rates exceeding 50% , serving as the dominant factors
influencing tree species distribution in the Yellow River's Q-shaped bend. Soil and topography served as secondary
environmental factors, while drought, normalized difference vegetation index (NDVD) , surface solar radiation,
and human footprint showed an average contribution rate of less than 15% , making them general environmental
factors. 2) Under future climate change, species such as Pinus tabuliformis, Pinus sylvestris, Caragana
korshinskii, Platycladus orientalis, Hedysarum fruticosum, Hippophae rhamnoides, Robinia pseudoacacia,
Forsythia suspensa, Prunus davidiana, Syringa oblata, Populus spp, Populus bolleana, Juniperus chinensis,
Ziziphus jujuba, Elaeagnus angustifolia, Ulmus pumila, Salix matsudana showed expansion trends in area, with
area expansion ranging from 319.29 to 181 768.02 km®. Conversely, species including Sabina vulgaris,
Xanthoceras sorbifolium, and Armeniaca sibirica showed contraction trends in area, with area reduction ranging
from 1 793.96 km* to 175 118.54 km?. 3) Under the global warming trend, the distribution centroid of highly
suitable areas for tree species in the Yellow River's Q-shaped bend demonstrated a northwestward migration trend.
The centroid migration distances of species with shrinking suitable areas, including Sabina vulgaris, Xanthoceras
sorbifolium, and Armeniaca sibirica ranged from 108.20 km to 182.33 km. The highly suitable areas shifted from
the central-southern Loess Plateau and southern Liiliang Mountains to the Kubuqi Desert, eastern Hetao Plain,
eastern Liiliang Mountains, and southern Loess Plateau. Notably, the Kubuqi Desert and eastern Hetao Plain
accounted for a large proportion of highly suitable areas, exceeding 85%. [ Conclusion] The suitable habitat areas
of Armeniaca sibirica, Sabina vulgaris, and Xanthoceras sorbifolium showed a contraction trend, while other
species exhibited relatively stable expansion. For ecological restoration and afforestation in the Yellow River's Q-shaped
bend, priority should be given to planting Pinus tabuliformis, Pinus sylvestris, Caragana korshinskii, Platycladus
orientalis, Hedysarum fruticosum, Hippophae rhamnoides, Robinia pseudoacacia, Forsythia suspensa, Prunus
davidiana, Syringa oblata, Populus spp, Populus bolleana, Juniperus chinensis, Ziziphus jujuba, Elaeagnus
angustifolia, Ulmus pumila, Salix matsudana. These species demonstrate stable expansion under future climate
change, thereby providing support for the stability of regional forest ecosystems and the maintenance of ecological
restoration effects.

Keywords: Q-shaped bend of Yellow River; MaxEnt model; dominant climatic factors; climate change; tree

species selection
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Fig.5 Area proportions of suitable and unsuitable habitats for tree species under current climate scenario
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Table 3 Areas of suitable and unsuitable habitats for tree species under current climate scenario km®

W R AN A X I8 A X rh A X kX
AR PT 107 770.42 93 224.97 86 552.76 91 120.17
T PM 119 382.41 175 311.81 43149.03 40 725.91
7 A5G L CK 11 242.51 94 962.23 116 230.99 156 151.77
25 AS 98 789.69 129 445.07 58 531.07 91 910.37
gl AF 104 271.68 111 189.14 100 374.14 62 652.88
) #1 PO 149 818.22 106 215.52 72 401.61 50 149.09
B HF 104 271.68 111 189.14 100 374.14 62 652.88
fy s HR 96 606.13 73 344.98 103 148.74 105 832.87
AR RP 117 647.61 106 380.94 86 679.93 67 748.99
%340 FS 263 976.96 78 324.78 163 578.38 20 020.91
1Bk PD 198 985.02 92 064.08 50 519.96 37 013.58
BT SO 136 363.82 109 843.83 61 508.61 71 855.46
ANRIN LG 165 331.32 64 722.36 27 077.23 121 585.49
b LA SV 59 989.83 262 453.67 17 812.25 38 231.31
k) PS 118 745.59 139 138.61 60 982.65 59 717.57
i PB 128 374.59 129 197.61 67 462.65 53 579.87
[5] 41 \[@ 59 989.83 262 453.67 1782.25 38 231.31
WA AM 79 543.83 124 001.87 64 877.82 110 159.71
i o 7S 222 700.31 75 277.18 42 596.44 38 053.54
JUES EA 131 008.02 106 576.48 91 314.16 49 673.06
LR UP 66 760.37 90 131.86 113 562.82 108 083.76
M ST 204 315.08 143 410.45 24 315.08 6 450.72
SR XS 11 825.91 126 073.68 119 981.68 120 735.37
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Fig. 6 Distribution of suitable habitats for tree species under current climate scenario
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Table 4 Areas and changes of suitable habitats for tree species under future climate scenarios km*
T AR A
i BRI SSP126 SSP245 SSP370 SSP585
T AR 1 A A2 Ak g [ AR A g LIS Ak g LS S AR R

A 270 897.14 344 743.63 73 846.49 439 078.48 168 181.34 433 946.63 163 049.49 444 346.63 173 449.49
ey 259 186.75 31231491 53 128.16 337 426.19 78 239.34 355093.58 95906.83 345093.58  85906.83
FrEAERAS L 367 344.99 251 056.59  72942.57 341278.73 67 062.57 340 443.73 66 227.57 338443.73 64 227.57
5 279 886.51 241 966.25 -37 920.25 237 300.14 -42856.00 217 897.25 -61989.25 227 689.24 -52197.26
SHEAE 274 216.16 368 756.35 94 540.19 299 708.62  25492.01 366 945.35 92 729.19 392 2631.34 118 415.18
il 227 850.84 290 343.71 62492.87 283929.47 56 078.63 282437.71 54 586.87 279437.71 51 586.87
wE 274 216.16 292 088.61 17 872.45 280 354.62 6 138.46 280 446.61 6 230.45 287 369.78 13 153.62
b i 282 326.59 297 966.69 15640.10 291 124.75 8798.11 292 027.69 9701.11 289 027.69 6701.10
AR 260 809.86 314 343.87 32017.28 302 728.30 20401.71 299 893.87 17 567.28 297 893.87  15567.28
5 261924.07 339 754.98 77 830.91 337 656.79 75732.72 329 767.98 67 843.91 327767.98  65843.91
1L Bk 179 597.62 325 642.27 146 044.65 323 333.37 143 735.75 371205.77 191 608.15 317 875.27 138 277.65
LT H 24 3207.99 292 366.10 49 158.20 288 770.78  45562.88 369 904.10 126 696.20 369 704.10 126 496.20
NN 213 385.08 332 323.20 118 938.12 221 879.57 8494.49 360051.20 146 666.12 356 051.20 142 666.12
v Hu AR 318 497.23 367 655.68 49 158.45 246 684.63 -71812.59 183 378.68 -135118.54 143 378.68 -175118.54
7] 250 240.13 286 444.79 36 204.66 284 533.77 34 293.64 280 352.79 30112.66 279 742.79 29 502.66
Hr 250 240.13 310406.59 60 166.46 302 242.27 52 002.14 300 272.59 50032.46 299 272.59 49 032.46
[ 11 302 467.23 376579.46 74 112.23 376 047.52 73 580.29 375 638.46 73171.23 375538.46  73071.23
WA 299 039.4 310865.69 11826.29 328 397.63 29 358.26 300 358.69 1319.29 299 358.69 319.29
fig A 155927.16 337 695.18 181 768.02 335384.13 179 456.97 330 203.18 174 276.02 327 203.18 17 1276.02
v 247 563.70 322 379.42 74 815.72 319042.97 71479.27 310 688.42 63124.72 307 688.42 60 124.72
AU 311 778.44 326 744.61 14 966.17 322 390.62 10612.18 321 092.61 9314.17 319092.61 7314.177
M 174 176.25 327 792.88 153 616.63 325407.29 151 231.04 319 766.88 145 590.63 318 766.88 144 590.63
SE R 366 790.73 364 996.76 -1793.96 363 898.36 -2892.36 337 002.76 -29787.96 327 002.76 -39 787.96
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Fig. 7 Changes in suitable habitat areas of tree species

under future climate scenarios
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Fig. 8 Distribution areas of tree species under future climate scenarios
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Fig.9 Changes in centroids of suitable habitats for tree
species with shrinking suitable areas under future

climate scenarios

http. // stbexb.alljournal.com.cn



340 KRR

%039 %

3 9T g
31 EZmM#HomnESWERF

W) 2 ) o A A% ey 32 B P T R B AR B 1 45
MRS WA, 52 W AN [8) A9 43 A 09 32 R A7 A 25 5
H R ES, BV F TR 2N TR T R
DX, S B K AR 37 T B ) 9 e P i R
T 0 e VD AR ) X, W A R
B 2200 b 1 A TR S 22 A VDL A B VD 1
G310 AR 2 K AU 170~490 mm, 4R 25 K
ik F] 2 100~2 300 mm, £ A& B K & 1 10 £55 76 T+
POa % KRB E b R B B T Y A s AR
F 7 £ 07 2 1 R AL B A AL S5 TR A T R, S B
7K W R 5 00 A RO Bl ST 4R T O A g s i
1 A 2538 R Y A IS A X R e L A
b DX IR TR 149 43 BT, W A58 IR bio 12 AR P 2 [
7K £ biod Gl 2= 5 PE) (bio3 CAF I 1 F1 b N +
elev (4K ) A& 52 ) 2 AT JL 7 57 45 Hly DX A i 3 A X 43
il SN 7 BSOS A KB 5 &
B, AE S S R R T b N T elev O 450D 2 52 T
PR E SRR T B RTFHIE BE . LS
HH AR B, 5 AR AT 45 A AR R Z A 5 3 A v 45 0 A
983 W, B DR b XA A £ B P R R R M Y
F R N R R MR i TSV TF MODIS 3 8
B, o0 Fr B G 20 a bl WA 2 G I 23 AR AR AR
R, A AR 5 e A K R I
BE T AR 2518 . RIS, b B 7 elev CIRE 4RO X 5
L7 25 My R RR IE A XA A R Al 4 B
T JL” 725 b X 4R 307~3 547 m, Bl A 14K 1 TF
IR W AR, A T 100 m AR R T R Y
0.6 ‘C™, BRI EFWF o7 & B, i $A0 30 3 3 1 0 B
R R BRG A, ELHE A 3 (E, 5 AR 5T
SR Z A . AR R, KRR SEH =T,
FEBAT L7 4 il DX $47 98 O 5 1) A6 3 R 43
Fofr ol 2 DX TR B Bk R L b i B AR T
BT R ik 25% DL b, A BB ST R s 78 Y L 4
Bk B 54 SRR R 1k 60 %0, B E S R AR R
Xif R M BT 5L IR B 0 3 N 2 B R I R A R B R
AL BE BRI ST 25 R 4%, LA D 28 I R TT Ll
Ll Bk BT i A% S5 e 0 I AR D AT B A I Bk R B R
(4 7K 43 T 0 C L 0 BA 38 00 B 45 L AT ik B KR
AR BRI o Lk, A T —fk dE BRI S TE S0k B
P ol 6] 3 52 R L RE R W KO T Bk AR ) B oy A ks
Jay ) A R B TR T R R AR X B AIG 6 B Y S
A #MEVEH .

32 MMEBLERSHERBNTWK

Py i ) Ml BT R AT Ay R S R A AR Ak 4 3
PESE WS, B I R B K A B AT g S
MaxEnt £ % 5 ArcGIS 10.8 #H 45 & & B, 24 1 5
TSR, b7 208 88 LN S5 38 A IXORT L Ok
95% b b, 5 R FZEEH T kKB F A E LB
PR B B A v IR U R b Al ok O AR AR W) A
FR SN TR RIS A X AR 5 e L
Hi X, 5 ORI A SR AR ] L Bl A 1A R AR £k
DX 35X A ol A BT L X AT AR A T AR
FlRIB R RPBE A MESE B o6 R B, Har, A Rt
FEH B 43 W ol 11 A T AR DX LR A Ol AR R
A I A DXk Y S AN TR ) b A v R 1 AR
X3 A1 T R A AR Ak 26 BRSO [] Y i 1 o AR BIF 5
SR RO R ST R AR B LA
X3 A DX B AR AN W T sk s R i O . 2 A
SR SRR U A R TE B A R IR B IE AR X
DB AR, AN G RAEEA ] Z ik o AR5
T AR ST VIO SO A A I AR X
3 A 3 TR T AR B v, A AR A A DX A Y
1 AR AR 5k, W] RE L JE R T R Y
PEA G, BAE B AR 8RR Fh 2 00 A 25 G
EEMRRA R R ER N A AESTRREREIS
B A R O A ST IS AR X AL AR SS A
HEAT 92 ML 25 5%, i — 20 B O MaxEnt A58 H 144 Fh ik
B A SO ATl P e AN B R AR 4 Bk R AR
BT EmE XA OA IR EE, S
PREFRFDDIRAE R B, ARABEHRT, &idE
Az DX B TR R R L e A R R A SR U,
W FARE, BRI AR 4 R, Ho,
VAT F5 U0 A 41 D AR R e 3 AR DT I AR L )
BOR AR SR BT IR R O e e B R 2 kR
MAE
4 £ g

MaxEnt #5 %1 45 3 b AUC {8 1 >0.824, 1 i b
TION T BET L R Y M B 53 A Y S B
o o3 A 1) 3 3 B85 R 7 O A5 BBl bio 12 (AR 2 B
K &) (biod CIRLEEZ=75 1D (bio3 (R IR M) Al ¥ X 7
elev (M HR) , 3X B PR 5% (7 0 35 08 11 50 ik % i
50% . HETEE ST R S S A X FEE DT
B R R R B TR L R B TR R 2
VIR BB RIPHAE . AR A XA i A X B 2 [
TEH (452 ) 45 5, KB 40 R il R o UM 1 5t aE A X
T AU T RE B sk RS E Y H  SOR SR AW AR 4
BRI AR 2 1) R BT W AR IS A DX A T R 2k 1) AL

http. // stbexb.alljournal.com.cn



5 6 3]

A1 Bt 0% 4 FETF MaxEnt A5 41 # 3] L,

92 i

FA

b DX 2R R A2 A Ak J) 150 341

6, e A AR S et SR T R S TR AR 4 4 ik, 3 R AR
SSP585 1% It i Tl AL 48 ik 39 787.96~175 118.54 km?,
TR AR S48 R 50 28 AN ) R B b o] AL S S L iR RS R
578 AL 7E 108.20~182.33 km , HAth B B 5 3 A X 43
A7 00T 1] V8 G 5% 8% 1 R 3, 0 L2 SSP585 A 1
SN O I A DO B R R A 5 U b XK AT e
Ry G A S S ST R REE T o AR 5 AT N T
“JL7 A Hb XA R S AR EE A AR AL — 1 S5
B, B R R FE BT L7 M X 218 5 AR
A 2 R RS RE TR AP ARER XS L AL E
R G LBk R T F R A R R
AL VAL L AR FITIR

BE Tk

(1] mhEx, M9, &2 . B M K Xy A= S 2

AN K ET] K AR RR 4, 2024, 38(1) ¢
255-266.
HAN L, TAO D X, SHI L Y. Dynamic evaluation and
comparison of land ecological security in the two regions
of the Yellow River basin[J].Journal of Soil and Water
Conservation, 2024 ,38(1) : 255-266.

(2] XSCHE, i, AR 7T, 45 2R T CMIP6 A L A P

7K SCARE AL £ B T 1Y) T R X R R 40 a i & R
LI AN+ ,2024,46(2) : 675-687.
LIU Y H, GAO G, ZHAI J Q, et al. The discharge
change in the source region of the Yellow River in the
next 40 years based on the CMIP6 and two hydrological
models[J].Journal of Glaciology and Geocryology, 2024,
46(2):675-687.

(3] SR . o Vol 3k 3ol A 3 3R 40 felt BR 55 9 b 5 P R F

FELDTALIR 4R M R E -l K%, 2022.
GUO S S. Study on coupling and coordination of ecosys-
tem health and urbanization in the Yellow River basin
[D]. Xuzhou, Jiangsu: China University of Mining and
Technology,2022.

(4] 5P AU, m iU, 4 Y JR0OMR 2 22 T i e 6 Iy

W3 5y S AR VE A [T ). v [ 4 5 K 5 B f 2 i, 2024, 35
(6):44-57.
ZHANG P P, LIB, GAOHY, etal. Research on high-
altitude avalanche susceptibility area zoning based on
informativeness modeling in the Duoxiong River basin,
Nyingchi area of Xizang Autonomous Region [J]. The
Chinese Journal of Geological Hazard and Control, 2024,
35(6):44-57.

[5] Z=Ef. B JLF &7 v Ak b b 25 G v I8 i 28 i 1R
LTT. St Aol I8 £ 821, 2024, 47(3) : 78-80.

LI Y W. Exploration of comprehensive management
approaches and measures for desertified land in the

Yellow River "Jizi Bend" region[J]. Inner Mongolia For-

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

estry Investigation and Design, 2024,47(3):78-80.
SEER R R i i VAR PR T B A B HO R AR
B ma N[ D ] 5 R « AR I K2, 2024,

DOU J H. Dynamics of forest carbon sinks at middle and
high altitudes in Qinghai-Tibet Plateau and its response
to climate change[D].Jinan: Shandong Normal Univer-
sity, 2024.

Kl , 2B LR W) ) Bl 4 R AR A L W 5E g
[J/OL]. B H 53 855 A= ¥ %+ 4k , 2025, https://doi.org/
10.19675/j.cnki.1006-687x.2024.09028.

MI C, PENG Y. Research progress on characteristics
and application of plant species network [J/OL]. China
Industrial Economics, 2025, https://doi.org/10.19675/j.
cnki.1006-687x.2024.09028.

RIVA F ,MARTIN J C , GALAN ACEDO C, et al.
Incorporating effects of habitat patches into species distri-
bution models [J]. Journal of Ecology, 2024, 112 (10) :
2162-2182.

R AL LD bR P ROR 5 B X AR OR S T Y
W LD . W AR 35« ZRAE AR R 2, 2024,

SI Y H. Effects of woodpeckers' sequential feeding on
forest decline in broad-leaved Korean pine forest [D].
Harbin: Northeast Forestry University, 2024.
MR, T K, 35 A . e M 8 L 7 Wy ol A 358 S o
B N2 AR 58 B R [T]. B ] AR 2 27 4k, 2025, 36 (2) -
614-624.

YANG J Y, DING G Y, TIAN X J. Research progress
on the application of the MaxEnt model in species habitat
prediction[ J].Chinese Journal of Applied Ecology, 2025,
36(2):614-624.

DUAN Y Z, BATIH H, DU Z Y, et al. Maxent model-
ing for predicting the potential distribution of Hippophae
Linn species[ J]. Tropical Ecology,2025,66(1):132-145.
GRS P N A/ O T A = S TR B DO
Ao iy w7 B He S A R L)L AR 3 4R, 2020,
31(1):89-96.

JIL T, ZHENG T Y, CHEN Q, et al. Responses of
potential suitable area of Paris wverticillata to climate
change and its dominant climate factors[ J].Chinese Jour-
nal of Applied Ecology, 2020,31(1):89-96.

FEAR BRI, BE RV, 45 i AR AL H DX 12 A SRR A
XoF A% AR Ak R B MaxEnt 45 89 43 47 [T, 28 25 2 3
2022,42(23):9712-9725.

DU Q, WEI C H, LIANG C T, et al. Future climatic
adaption of 12 dominant tree species in northeast China
under 3 climatic scenarios by using MaxEnt modeling[J].
Acta Ecologica Sinica, 2022,42(23):9712-9725.

WL ke R WL SE SR T MaxEnt B ALY & T B
ARIE AR PR [T AR A5, 2024, 44(9) £ 3689-3707.
XIE M, ZHANG X X, LUO Y, et al. Application of

http. // stbexb.alljournal.com.cn



342

PSRV R 3

%039 %

[16]

[17]

[18]

[19]

[21]

[22]

MaxEnt model for selection of suitable tree species in dry-
hot valley of Yunnan[J].Acta Ecologica Sinica, 2024, 44
(9):3689-3707.

MIROSHNYK N, GRABOVSKA T, ROUBIK H.
The spread of the invasive species Reynoutria japonica
Houtt. will both expand and contract with climate
change: Results of climate modelling for 14 European
countries [J]. Pest Management Science, 2025, 81 (7) :
3642-3653.

FRFIE IV BROE — A T R I T R KR R
23 T AR R AR K2 i AL o A [T, KIS, 2025, 47
(6):110-116.

WANG SY, XIANG Y, WEIW Y, etal. Spatiotempo-
ral evolution characteristics and impact mechanisms of
water conservation in the urban agglomeration of the
middle Yellow River[J]. Yellow River, 2025, 47 (6) :
110-116.

LIUXF, MAY P, WAN Y M, et al. Genetic diversity
of phyllanthus emblica from two different climate type
areas[ J|.Frontiers in Plant Science, 2020, 11:e580812.
X HE X & BRLL, 45 3T MaxEnt B8 9 b i A 1 5%
A SRR B X5 SR R B AN [T AR AR
2024 ,44(2) :559-569.

LIU Y H LIU L, CHEN H, et al. Habitat suitability
evaluation of sable (Martes zibellina) in arctic village
national nature reserve based on MaxEnt model [J]. Acta
Ecologica Sinica, 2024 ,44(2): 559-569.

ER L XRS5 &S T R0 R R ZE AT
(Bacillus subtilis) ¥t ¥7 4k (Caragana korshinskii) Fl b £
H (Ammopiptanthus mongolicus) F T 8 K& K %) # A K
W [T ] B, 2022,42(5) : 73-81.

WANG Y, LIUZ T, GAO G L, et al. Effects of Bacil-
lus subtilis on seed germination, seedling growth of Cara-
gana korshinskii and Ammopiptanthus mongolicus under
drought stress [J]. Journal of Desert Research, 2022, 42
(5):73-81.

TRBEH , A AARINTE =LV IN] SR Z W H
#%,2025-06-12C001).

ZHANG X Y, NIE H R. "Perseverance in the Three-
North Shelterbelt Forest Program” [N]. Ordos Daily, 12
June 2025(Section 001).

PURERTI Y N RTINS VBB e e s 3 ey L
BTN AR A4, 2025,36(2) : 383-394.

LIU R T, CHENG J. Geographical boundary line of the
Yellow River’s "Ji Zi Bend" and its main ecological issues
[J].Chinese Journal of Applied Ecology, 2025, 36 (2) :
383-394.

AR W AT 22 I 1R) R (Y T Ut AR B NPP
25 AR R FEX AR AL B IR K R ARSI SE , 2024,
31(4): 214-222.

(23]

[24]

[25]

[26]

[27]

[28]

[29]

ZHAO J C, PAN T. Spatio-temporal characteristics of
vegetation NPP in the Yellow River basin based on multi-
time scales and its response to climate change [J].
Research of Soil and Water Conservation, 2024, 31(4) :
214-222.

AR, T 0, ks, A5 I e s )RR ST s R e =
DX fi) 3 AR R AR S ML [T]. 28 05 MU B, 2022, 42(3)
44-55.

WEI W, YIN L, XIE B, et al. Spatial-temporal evolu-
tion characteristics and mechanism of "three-function
space" in the Yellow River basin under the background of
territorial spatial planning [J]. Economic Geography,
2022,42(3) :44-55.

R . 5T e AL £ B IR AR SR = AE AR R
AR A B AR A (ND Sk B R 2024-12-
13C006).

ZHANG B. Report on strengthening comprehensive
desertification prevention and control and advancing key
ecological projects Including the "Three-North" shelter-
belt program [ N ]. Baotou Daily, 2024-12-13(006).
e, A B, SRR L L ok R R E
[ Allocarsidara malayensis(Crawford) 175 H 5 B % B &
OB AR I A XTI [T ). B VR ) 2 4, 2025, 46 (3)
725-733.

QIUH Y, WANG J Y, ZHAO J, et al. First report of
Lallocarsidara malayensis (Crawford) ] in China, an
important durian pest and prediction of potential suitable
habitats [ J]. Chinese Journal of Tropical Crops, 2025, 46
(3):725-733.

JIANG Z Y, ZHANG Y X, SU Q T, et al. MaxEnt
modeling for predicting the potential geographical distri-
bution of camellia oleifera abel under climate change[J].
Forests,2025,16(6):1026-1026.

T, G, DA, 45 AR AR 3 T 40T 3%
B )V AE 43 A A% R B AR RRAE [T]. A S % AR L 2022, 42
(18):7349-7361.

YIN H, TIAN C, MA Q Q, et al. Variation characteris-
tics of potential distribution patterns of Alhagi sparsifolia
Shap. under climate change and human disturbance [J].
Acta Ecologica Sinica,2022,42(18):7349-7361.
Wk dE R 4R  R/INE , 4 2001—2020 4F i [ 7R bR 3
EVIXF 5 B g ma 7 [T]. 2 25 274l , 2024, 44(23)
10850-10863.

YANG M X, L1J, TONG X J, et al. Response of forest
vegetation EVI to climatic factors in China from 2001 to
2020 [J]. Acta Ecologica Sinica, 2024, 44 (23) : 10850-
10863 .

HFE 22 A TR, 0, 45 B L7 2 DR A 6 M
Btk 5 A SR BE i B REAE [T 5 M S R,
2022,50(6)>:104-117.

http. // stbexb.alljournal.com.cn



5 6 3]

A1 Bt 0% 4 FETF MaxEnt A5 41 # 3] L,

92 i

FA

b DX 2R R A2 A Ak J) 150 343

[30]

[31]

[33]

[34]

o

]

SHEN Y J, YANG B H, WANG S M, et al. Typical
characteristics of geological hazards and ecological envi-
ronment of coal base in the bends area of the Yellow River
[J]. Coal Geology and Exploration, 2022, 50 (6)
104-117.

BRI I, % 1975—2020 4E #E I JLF L
Vit 2 28 [T]. A E VB, 2024, 44(5) 1 13-22.
LIS, YANGZY, ZHAO HY, et al. Spatio-temporal
changes of aeolian desertification in the Jiziwan of the
Yellow River from 1975 to 2020 [J]. Journal of Desert
Research, 2024,44(5) :13-22.

W 55 5, i U o . B i D b DX 4 R R DR R 3 R X%
A AR AR R [T ] Al mORR Al R A 2 4R, 2023, 45(3)
21-33.

CHEN M L, HAN H R. Response of four common tree
species suitable areas to climate change in the Loess Pla-
teau region of northern China[J].Journal of Beijing For-
estry University,2023,45(3):21-33.

B SO R TG F BEAE Y A K (Ter-
raena mongolica) W B 53 Af 55 ¥ AE 1 AR DTN [T]. A8
Pk 24,2019, 37(3) : 337-347.

DUAN Y Z, YU H, WANG H T, et al. Geographical
distribution and prediction of potentially suitable regions
of endangered relict plant Tetraena mongolica[J].Plant
Science Journal,2019,37(3) :337-347.

FREH K B RA L LR R A Z RS
FEETRETERY G R M RS R R [T]. 5% 4, 2023,
43(1):60-69.

YUAN Z Y, ZHANG L, LIAO L R, et al. Relationship
between plant diversity and community stability in grass-
lands of the Loess Plateau and its driving factors[J].Acta
Ecologica Sinica, 2023,43(1):60-69.
TR BK S, % 835 ask b EIL Y v Bifk
Fa g T [T ] A E Vb E, 2011,31€6) : 1351-1356.
WANG T, SONG X, YAN C Z, et al. Remote sensing
analysis on aeolian desertification trends in northern
China during 1975—2010[J].Journal of Desert Research,
2011,31(6>:1351-1356.

IR, BT, R, AT AR Y B R A A T
D0 e ] e LR 2R AR A 1 D3 B AR S R SR A A AR AR T
R, 2023,43(16) :6590-6604.

WANG X F, DUAN Y X, JIN L L, et al. Prediction of
historical, present and future distribution of Quercus sect. Het-

erobalanus based on the optimized MaxEnt model in China

[36]

[37]

[39]

[40]

[41]

[42]

[J].Acta Ecologica Sinica, 2023,43(16) : 6590-6604.

KA, A S, A 7T XA [ AE AU L
MR A B K 53 R AFAE ] A 35232, 2025,45(13) ¢
6390-6405.

ZHANG X, TIAN L H, YANG Z Y, et al. Water use
characteristics of trees in artificial forests with different con-
figuration patterns in Xining urban area [J]. Acta Ecologica
Sinica, 2025,45(13) : 6390-6405.

SRERES, T BR AT, 45 0 ey JR Rl K 43 F
Tilt 22 RV B K BB BE B0 0 A i R (D). B AR BT R~ 4l
2018,33(8):1351-1362.

ZHANG Q D, WEI W, CHEN L D, et al. Distribution
patterns of soil moisture and species diversity along a pre-
cipitation gradient in grasslands of the Loess Plateau[J].
Journal of Natural Resources, 2018,33(8):1351-1362.
NUHFER M W T, BRADLEY A B. Balancing risk and
resilience: Which plant traits should inform managed relo-
cation species selection? [J]. Global Change Biology,
2025,31(3):e70145.

FEM, EWRK IV, 45T I ALY R SR L AE
Py A I [T ] MOl B2, 2025,61(6) : 13-24.

WU J M, WANG Y X, SUN B, et al. Remote sensing
estimation of Caragana korshinskii biomass using UAV -
Based technology [J]. Scientia Silvae Sinicae, 2025, 61
(6):13-24.

B AR B, 2R A AU AR AR U A ARG A X
Fezs )AL #8 B2 [T]. A2 35 2 4, 2024, 44(3) : 1164~
1176.

LUZW, ZHU X R, YE X Z, et al. Impacts of climate
change on the suitable habitats and spatial migration of
Tetraena mongolicalJ]. Acta Ecologica Sinica, 2024, 44
(3):1164-1176.

SHEN C B, CHEN X, ZHOU C, et al. Predicting suit-
able spatial distribution areas for urban trees under cli-
mate change scenarios using species distribution models:
A case study of Michelia Chapensis[J].Land, 2025, 14
(3):638-638.

ik Frde  WRW, HAGAS, 55 . FA B Bh s Lo 18 e 36 2R
XA DX R A1 (7] 75 e foll B 27, 2021, 50(3)
28-33.

ZHANG C H, LEIC Y, TIAN R J, et al.I mpact fac-
tors and potential distribution of timber plant, Castanop-
sis delavayil J].Journal of West China Forestry Science,
2021,50(3):28-33.

http. // stbexb.alljournal.com.cn



