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Impacts of climate change and human activities on saline vegetation-an example
of Tamarix chinensis
GUO Fuyin®?3, LIU Xiaohuang*®", ZHAOXiaofeng"?, Zulpiya-Mamat?, WANG Yugang®, LIN Tao®, ZHAO
Chuanyan®, XING Liyuan®, WANG Ran'?, ZHAO Honghui'* WANG Chao'3, ZHOU Zhiluo®’, XU Yibo®
(1. Key Laboratory of Natural Resource Coupling Process and Effects, Beijing 100055, China; 2. College of Geography and
Remote Sensing Science, Xinjiang University, Urumqi 830017, Xinjiang,China; 3.Natural Resources Comprehensive Survey
Command Center , China Geological Survey, Beijing 100055, China; 4.State Key Laboratory of Desert and Oasis Ecology,
Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, Xinjiang, China; 5.Xinjiang Land

EEWH . R THRIEPH 5 B AR INE B S R B BH  (LTSI-ZFCG-2024-021) ; HEH
MR E R B R RIRG A A BRI LR A H L4 (KC20230003) ;  Technology Innovation Center for
Ecological Monitoring and Restoration of Desert-Oasis, MNR(2023KFKTAQ01);* ¥ HL A Y& [X i 784 [X s B 41 i
TS 0 B4 R AR 5 0 T AR % — BT B8 AR TR M T T ok R RS AL WE (MR 5 “ TSR
TR -AE2S R G AR PR R E AR iR R 5007 BiH (o5

EER A WE, 5, WLAFFA, 1997 AR, FEM S S BRI A JE DT AT 5. Email:
yinfunan@163.com.

EEfEE. BE, B, EEYTREM, 1972 £ 4, FEgEE/RERKX <Rt sl AL, £
BN AR E IR 7T . Email:liuxh19972004@163.com.


https://kns-cnki-net-s.webvpn.xju.edu.cn:8040/kcms2/organ/detail?v=zLXkCTFmbAHydFAq5wHou8iY0FHKhtGkTUCAee8gvkUTVTzJFg1t80TXhv7FIvmSKWc2dGkfy8kKRWUpta_4FasRDtHoNRiulxP-x5-v02lhvxDVLEmYnak2erRLW2SwiLREkQzJv_f1uGbMI_-avLiAuIOgNxtKf02lnjd0s2r8Mp0a-NfvsQ03_ILhVoZ2JB736r9PfS0B31mnGxPzeeWkUgdrObhjJ38O3fRaDfY=&uniplatform=NZKPT&language=CHS
https://www.youbianku.com/%E6%B5%B7%E5%8D%97%E5%A4%A7%E5%AD%A6

Conglidation and Rehabilitation ,Urumqi 830002, Xinjiang China; 6. College Of Pastoral Agriculture Science And
Technology,Lanzhou University, Lanzhou 730020, Gansu, China; 7.College of Ecology, Hainan University, Haikou 570228,
Hainan, China; 8.School of Economics and Management, China University of Geosciences (Beijing), Beijing 100083, China.)

Abstract: This paper isthe result of geological survey engineering.

[Objective] The widely distributed and complex genesis of saline soils in China deeply affects the sustainable development of
regional ecosysems. Climate change and human activities exacerbate the ecological uncertainty of saline ecosysems in these
regions. It is crucial to characterize the digribution of saline vegetation affected by climate change and human activities and
explore potential disribution areasto maintain the ecological security of saline regions.[Methods]in this study, the ecological
niche model of T. chinensi, a typical saline vegetation, was established using the MaxEnt model optimized by the ENMeval
package. Based on 371 T. chinensi distribution data and 13 environmental variables, the potential distribution areas of T. chinensi
in different climate scenarios in the present and future were simulated. The key factors congraining the potential geographic
distribution of T. chinensi in the present era were assessed throughthe contribution of variables and the Jackknife test. Ultimately,
a quantitative assessment of the potential area and size at risk of T. chinensis was conducted.[Results]The results showthat: (1)
RM = 15 and FC = LQHPT are the optimal model parameters. The average value of AUC is 0.906 + 0.005, and the model
prediction results have high credibility. The potentially suitable area of modern T. chinensis underthe influence of environmental
factors is 32.69x105 km?, and the suitable area under the influence of human activities is 28.48x105 km?. (2) The modem highly
suitable area for T. chinensis is concentrated in Xinjiang, northeasem Gansu, western Inner Mongolia, northern Ningxia,
southeastemn Beijing, Tianjin, easern Hebei, and northem Shandong. Mean annual temperature, coefficient of seasonal variation
of temperature, alkalinity, disance from rivers, and average annual sunshine hours are the main environmental factors goveming
the distribution of T. chinensis. (3) Geographic range of tamarisk varies with time. The mean center of T. chinensis distribution
under the future climate scenario moves towards southeastward, and Xinjiang, Gansu, western Inner Mongolia, northem Qinghai,
westem Hebei, and northern Shandong are stable and suitable areas for T. chinensis.[Conclusion] As global warming intensifies
and human activities continue to increase, this study is relevant to the conservation of T. chinensis under various climate
scenariosinthe future.

Key words: Tamarix chinensis Lour.; MaxEnt; future climate; geographic distribution; potential habitat areas; geological survey
engineering

Highlights: (1) The sudy optimized the MaxEnt model using ENMeval package, which reduced the overfitting ofthe model and
improved the model accuracy; (2) The study constructed two models to explore the distribution characteristics of tamarisk under
modern anthropogenic impacts and no anthropogenic impacts; (3) Simulated the satial distribution pattem of tamarisk under
four climate scenarios in the period of 2030-2070, and analyzed its distribution center changes and development trend.
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variables, B (orange) represents the contribution of variables under the influence of human activities
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Fig.3 Distribution of T. chinensis suitability zones with (A) and without (B) anthropogenic disturbance under
modern climate models
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Table 4 Area of suitable habitat for T. chinensis with and without anthropogenic disturbance
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GERFE SRR K, C8 HiRI(SSP370-2070) () i 45 B e i A R,
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Table 5 Spatial variation of T. chinensis under different climatic conditions

LT AR ik e g
C1 SSP126-2030 2.38 1.27 10.15
C2 SSP126-2050 2.04 1.39 10.03
C3 SSP126-2070 2.11 1.15 10.27
C4 SSP245-2030 2.28 1.07 10.34
C5 SSP245-2050 2.19 1.14 10.28
Cé6 SSP245-2070 3.55 1.48 9.93
Cc7 SSP370-2030 2.49 1.28 10.14
C8 SSP370-2050 1.96 1.61 9.81
C9 SSP370-2070 3.15 1.85 9.56
C10 SSP585-2030 1.84 1.38 10.35
Cl1 SSP585-2050 2.39 1.36 10.06
C12 SSP585-2070 3.63 1.51 9.91




3. 4 FRAIIEAE AT L B

AFF FERE A L 1) Hh 3 A R AR AR 2 AT X DA LART R0 pi R S, BAE 7 V2 R AR AU AE AN [F]
I A S5 R RRINE A X I A B A2k, FIH SDMtoolbox )it A8 4k T B 1HH 2030
EARL 2050 FEARAN 2070 AEARPY PP A 25 28 B BOAR T 38 B 2 M ARG T 224 17 5 0 (45 00 A
b, FERI T ST AR R . BRI A RO AL TR P R S, DU AR
A TR TR A O M AR

£ SSP126 F1 SSP585 B 4% T, RN HITEAE 7 A Fh oA E K TR0 FE L B B U7 FE 1ml 2R
TR RS 1£ SSP245 F1 SSP370 #84% T, BEMN 43 Af HCAE /K P h B b 52 IR 1w P e 7
R AR AL 7 3, Rk R B IR & HA . SSP245 I SSP585 B¢ 1% I A7 1 B FE )
R B A A (B 7). RTINS BN A A TR T SR X VG L A, Ak
& 38.44°N, 106.29°E, ##1k 309 m. 7E SSP126 #&4%, 2030 4F K434 028 5 9 38.24°N,
106.29°E, ik 1111 m, 2050 4 {50 Af Aty 38.13°N, 106.35°E, #§fk 1122 m, 2070
R A DAL BR Y 37.83°N, 106.48°E, 4K 1320 m, Z3 i L /KT FE 1] 2R B #£3)) 89.30
km, T B ) 5 iR A2 5 200 m(B 7h). 7E SSP370 #42H, 2030 43N AR BR A
38.04°N, % 106.18°E, 4k 1118 m; 2050 54 Hp 0o A4 Fx Ay 38.50°N, 107.00°E, i
% 1380 m; 2070 fE/p A0 ALFR N 37.90°N, 107.44°E, #3ik 1304 m, 43 rbC & K7
BEIE R 7R B A2 5)) 149.09 km,  E EURA T 7] g X 2 50 186 m(I&] 7d).

£ SSP245 45, 2030 4R ()4 A HLAhds/y 38.25°N, 106.64°E, g4k 1278 m; 2050
E oAb ARER Y 37.84°N, 105.89°E, 4k 1188 m: 2070 4754 HrLrAhds Jy 37.42°N,
105.89°E, 34k 1561m, 4Au 0 JH KT FE 1A AR B #2230 210.47 km, T BB FE ) =g 4k
Hi[X #2350 283 m(/&d 7c). 7F SSP585 42 H, 2030 E [ Ah v AR Ry 37.86°N, 106.28°E,
RN 1118 m; 2050 4E )20 A ot Ak bRy 37.86°N, 106.76°E, 4k N 1380 m, 2070 443
i AA bR 37.68°N, 107.98°E, ¥4k 1304 m, 4340 w0 JE Bl K STk B 1A R S 2 3 216.71
km, T B ) E L IX R 3l 186 m(E 7e).

4 T
4.1 HEIG5 B RE

MaxEnt BB I8 2 0r B — BT S dH AT E s, SRS AUC {E R PEAh LAY 1)
TG 7, ELARIZ T V5 BRI RS 56 T 45 SR AL S, (HR A BRI 2 SR A28 A U AT
IS H0% B I R B 277 A2 i 00445 1) 3 (Yackulic et al., 2013, Z=#AA%%, 2020), ¥4,
I 2R AN A 52 B R AR 2 2R, AUC 1T RE 2 il Y (1B 77 5 FLIR, MaxEnt
B & — A i B 2R ML AR 5 IR AL . FERTUI R AE A A i, 2 S EAE LG, B
W A et A 435 TR 14 SE2 Bk B (Merow et al., 2013) o U [ P Ah— 262435 LT MaxEnt #7L JT Jig
TRy A TR AL HAS T B TR 45 R, E R T8 25 S MaxEnt A5 AR
PEAE R R R, SRR RZALRE S BR (L et al., 2020). AT 24 R AT DL I
MaxEnt A8 o ) 1IE WA R EOH(E ) AlCe & MM IE A & kAT 2 . AW 7 F =5
[ # 5% L Pearson #H2< R0 ENMeval AR 385 L4 2508 /N e FE Max Ent 57
Z5R3EW], RM=1.5 Al FC=LQHTP KSR RAR, MAnE R m. AR 2
BEEBAE, 19304 I A S TN, SRR FE A T BRI S5
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Fig.7 Location of the center of distribution of tamarisk fitness zone migration under different climate

scenarios

4.2 FEPWRER ST

MaxEnt 5 7 T £ 5 2 B A AR AU AN NS H T 52 i A 1 1 252 4 A f1) e T AR o
JEAEF YRR (Bi01) . R AT B R (Biod). FIASHAN T 4 EL(ESP). BEVIVREE B .
A 3 B 5 UL (Bi05) WA - 38R B L 5 3. (ECe), I3 AN AT A8 B 43 LE 2 R MR AR S
HAKAEIM E N R BRI R R BNE A X 1 i £ R, (EAHE TR IUE Bk
JRUE 55 T AOARAINE A= XA T o B HE O 5, T ARG A= (X 5 R , IX e W R 1 3R vl g
SR AN AR KBS R B, TR B A K o AN SRIE B2 R R oy A AR Ak 1 E
BRE, S TFARRERGYF AN, NG M2 1E A & /EF (Zhang et al.,
2022). AR, AZKIEEITHN, B0 RE B M s> T 0.50x10° km?, B4R
PEMNAE FL AT TR B2 (R R RFR B2 T (G B AR AL, (Hi T T8 2T 51 X AR R UK Bl
ASHE DX A S MG S 1, A R ] T XIREE Bt — BN E, o XL g s
W PE VT REAR H R 52 FE , ARG HF A 2 (1 R 5 B A AE A 1 ARG S5 M A AL AT 358 0 IX 35
H AR K AN B IR, TS BN RIS B T30 BAE AR X S ARk o FR B A2
3 B0 AT 1 B A Vi o R R AR S VR S A SR IN 1 43- A7 B 0] e 5 3h ) & B A Rh T
ARSI R E VA E
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X, ERK 4 Fhis s SAEHOE SR, Maxent A58 S50 BB AITE 26 40 A7 o0 [ R A R4 5
SSP245-2070 15 T, HIEEE AR X IARY KREIA &, BN =6t s e, XAl 52
T-7F SSP245 IR B4R T, E/NEREEE N1 el K, WM 2.7°), JbJ7HuIX FF/KIg
hn, RN ARG T E B HAAE A K IREE . 7 SSP370 F1 SSP585 & JEf i T, M1
WAL IR (R, )& SSP585-2030 15 5t T, ARt 2k i vE A 38 AF X THI AR 5 BARE AR
X (B A)HIAR ) 9.65%, 3 A [X 0o B A% P A 438 A A Ak, 7% 2 3 B o v HE RO A2 5 SR ) A A
A N3 A1 M) R K B o A FE R, 4 FhARRARE =N, Fridg s Hivg b,
B G AL ROV 5 i 0 A X g, PG X b A A b i X AR X 0, X AT RS
SR SR Bhim LI ARG A Ok

5 &5

AWFFEET MaxEnt B8, BEEEY)S M. T3 MR NS0, @By sh oy
AR, BT SRR AAN NS TE B BRI B 4 A ()5 . FEEEEE IR R

(L)FREE R -5 T (B2 A) B AN 708 A8 X I T A A 32.69 X 10° km?,  thEndZk
X TR 14.02X10° km?; A E SN0 R (B8 B)BLAER MG 4= X [ AN 28.90x10° km?,
mE AR X A 11.42X10° km®; AZEIESIEM R, B EE A X AR 2.6 X 10° km?,
WD X IR ERT SRR 5 NE AR Hl R Es. T2 b m AL R St
b NZEIEBNINRE T R AZ O AR DX THAR RV Dk -

(2) AR M A7 55 T A o e 3 A X TR VS LA 11,76 X 10° km®—13.54 X 10° km?, A%}
TIACEEMIE AL X AL (14.02X10° km®) G R, ARRBRMIAZ Lod 25 X 38 32 23 AR 16 37
sEr . HONPOILE . WE A PEEBAn S Es . KA R A L AR AR AL, SIS E A
X V& E oA Ve — 2

)P N ZE SRR o [ B B 378 B R SR A% A8 4k 1T RE AL 3R i 7
JeFndedbdy i, B I A FHERS , SRRARIRANBEEKERIG I, PEAbH X 5 et i X 1) A 27K
1IN, KRR RESTEACERE Lt — P AR EEiE# .
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