


mailto:tongsq223@imnu.edu.cn
www.sciencedirect.com/science/journal/1470160X
https://www.elsevier.com/locate/ecolind
https://doi.org/10.1016/j.ecolind.2021.107640
https://doi.org/10.1016/j.ecolind.2021.107640
https://doi.org/10.1016/j.ecolind.2021.107640
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ecolind.2021.107640&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


https://ladsweb.modaps.eosdis.nasa.gov/search/
https://ladsweb.modaps.eosdis.nasa.gov/search/
http://maps.elie.ucl.ac.be/CCI/viewer/index.html
http://maps.elie.ucl.ac.be/CCI/viewer/index.html














https://doi.org/10.1016/j.ecolind.2021.107640
https://doi.org/10.1016/j.ecolind.2021.107640
https://doi.org/10.3390/rs12030431
https://doi.org/10.3390/rs12030431
https://doi.org/10.1007/s11258-005-9031-1
https://doi.org/10.1007/s11258-005-9031-1
https://doi.org/10.1016/j.jag.2019.101974
https://doi.org/10.11873/j.issn.1004-0323.2017.5.0866
https://doi.org/10.1016/j.jag.2019.05.009
https://doi.org/10.1646/0006-3606(2002)034[0027:movpia]2.0.co;2
https://doi.org/10.1111/gcb.2013.19.issue-310.1111/gcb.12077
https://doi.org/10.1111/gcb.2018.24.issue-910.1111/gcb.14288
https://doi.org/10.1111/gcb.2018.24.issue-910.1111/gcb.14288
https://doi.org/10.1007/s00704-018-2654-7
https://doi.org/10.1016/j.agrformet.2019.02.008
https://doi.org/10.1016/j.agrformet.2019.02.008
https://doi.org/10.1002/joc.v40.510.1002/joc.6351
https://doi.org/10.1002/joc.v40.510.1002/joc.6351
https://doi.org/10.1016/j.agrformet.2015.06.013
https://doi.org/10.1016/j.agrformet.2015.06.013
https://doi.org/10.1016/j.agrformet.2018.05.022
https://doi.org/10.1080/01431160110076207
https://doi.org/10.1016/j.rse.2013.01.010
https://doi.org/10.1016/j.rse.2013.01.010
https://doi.org/10.1080/01431161.2014.903437
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0085
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0085
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0085
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0085
https://doi.org/10.1111/j.1365-2486.2011.02397.x
https://doi.org/10.1111/j.1365-2486.2011.02397.x
https://doi.org/10.1080/01431160902736635
https://doi.org/10.1080/01431160902736635
https://doi.org/10.3319/TAO.2012.03.12.01(A)
https://doi.org/10.3319/TAO.2012.03.12.01(A)
https://doi.org/10.1038/nclimate2253
https://doi.org/10.1111/gcb.13081
https://doi.org/10.1111/gcb.13081
https://doi.org/10.1002/2015JG003144
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100
https://doi.org/10.1016/j.agrformet.2011.06.016
https://doi.org/10.1016/j.ecolind.2017.02.024
https://doi.org/10.1016/j.ecolind.2017.02.024
https://doi.org/10.1093/treephys/tpn040
https://doi.org/10.1093/treephys/tpn040
https://doi.org/10.1016/j.agrformet.2012.09.012
https://doi.org/10.1016/j.agrformet.2012.09.012


https://doi.org/10.1016/j.agrformet.2014.01.003
https://doi.org/10.1016/j.agrformet.2014.01.003
https://doi.org/10.1111/gcb.12961
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0155
http://refhub.elsevier.com/S1470-160X(21)00305-8/h0155
https://doi.org/10.1002/joc.2015.35.issue-710.1002/joc.4082
https://doi.org/10.1002/joc.2015.35.issue-710.1002/joc.4082
https://doi.org/10.1016/j.jag.2017.08.006
https://doi.org/10.1016/j.jag.2017.08.006
https://doi.org/10.2307/41001845
https://doi.org/10.2307/41001845
https://doi.org/10.1007/s00704-013-1078-7
https://doi.org/10.3390/rs12233977
https://doi.org/10.1016/j.agrformet.2015.10.015
https://doi.org/10.1002/jgrg.v122.1210.1002/2017JG003949
https://doi.org/10.1002/jgrg.v122.1210.1002/2017JG003949
https://doi.org/10.1016/j.gecco.2017.01.010
https://doi.org/10.1073/pnas.1012490107
https://doi.org/10.1111/gcb.2018.24.issue-1110.1111/gcb.14414
https://doi.org/10.1002/2016jg003728
https://doi.org/10.1007/s11629-017-4637-z
https://doi.org/10.1029/2000jd000115
https://doi.org/10.1016/S0034-4257(02)00135-9
https://doi.org/10.1111/j.1529-8817.2003.00784.x
https://doi.org/10.1111/j.1529-8817.2003.00784.x
https://doi.org/10.1016/j.scitotenv.2016.07.206
https://doi.org/10.1007/s11442-019-1588-z
https://doi.org/10.1016/j.ecolind.2019.05.004
https://doi.org/10.1016/j.ecolind.2019.05.004
https://doi.org/10.1016/j.agrformet.2019.107845

































































































	Elevation-dependent response of spring phenology to climate and its legacy effect on vegetation growth in the mountains of  ...
	1 Introduction
	2 Data and methods
	2.1 Study area
	2.2 Datasets
	2.2.1 Remote sensing data
	2.2.2 Climate data and auxiliary data
	2.2.3 Observed phenological data

	2.3 Methods
	2.3.1 Determination of remote sensing-inferred SOS
	2.3.2 Validation of the remote sensing-derived SOS


	3 Results
	3.1 Comparison of different spatial resolution MODIS datasets
	3.2 Spatio-temporal patterns of spring phenology
	3.3 Relationships between spring phenology and climate factors from 2001 to 2018
	3.4 Elevation-dependent correlations between spring phenology and climate factors
	3.5 Elevation-dependent relationships between spring phenology and growth in spring and summer

	4 Discussion
	4.1 The response of spring phenology on climate change in the mountains of northwest Mongolia
	4.2 The legacy effects of spring phenology on vegetation growth with variation in elevation

	5 Conclusions
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgments
	Appendix A Supplementary data
	References

	Spatiotemporal variations of water use efficiency and its driving factors in Inner Mongolia from 2001 to 2020
	MEI Li1, *TONG Siqin1,3, YIN Shan1,2, BAO Yuhai1,2, HUANG Xiaojun1,2,  ALATENG Tuya1, WANG Yongfang1, GUO Enliang1, YUAN Zhihui1,  NASHUN Dalai1, GAO Suriguga1, LIU Xinyi1, YE Zhigang1
	1  Introduction
	2  Materials and methods
	3  Results
	4  Discussion
	5  Conclusions
	References



