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Co-chair, CCSM paleoclimate working group, 2005-2008 
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Courses Taught  
UW-Madison 
AOS171:  Global Climate Change  
AOS528:  Past Climate Changes  
AOS611:  Geophysical Fluid Dynamics II: Large-Scale Dynamics 
AOS660:  Introduction to Physical Oceanography.   
AOS761:  Dynamics of General Oceanic Circulation.  
AOS760:  Ocean-Atmosphere Interaction and Global Climate Variability  
AOS801:  Advanced Topics in Ocean Dynamics 
AOS801:  Data Assimilation and Weather/Climate Prediction  
AOS900:  Seminar in Classical Problems in Meteorology  
AOS901:  Seminar in Advanced Dynamics  
AOS910:  Seminar in Global Climate  
AOS960:  Seminar in Oceanography  
OSU 
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ASP5951: Dynamic Meteorology II 
GEOG8902: Combining Data and Model: Data Assimilation 
GEOG8901: Global Climate Change 
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Publications (first author as my student/postdoc underlined) 
 
 
 
In Press 
Bova, S., Y. Rosenthal, Z. Liu, M. Yan, A. J. Broccoli, S. P. Godad, C. Zeng and W. Zheng 2022: 

Response to Laepple et al. – SAT method precludes the reconstruction of interglacial thermal 
maxima. Nature, in press 

Sun H., L. Lei, Z. Liu, L. Ning and Z-M Tan, 2022: An Analog Offline EnKF for Paleoclimate 
Data Assimilation. J. Adv. Modeling Earth Systems, in press 

 
2022 
Chen K, L. Ning, Z. Liu, J. Liu, M. Yan, W. Sun, C. Jin, and Z. Shi, 2022: Nonlinear responses of 

droughts over China to volcanic eruptions at different drought phases. Geophys. Res. Lett.. 
10.1029/2021GL096454 

Qin, Y., L. Ning, L. Li, Z. Liu, J. Liu, M. Yan, K. Chen, J. Xue, L. Wang and C. Li, 2022: Assessing 
the modern multi-decadal scale aridification over the Northern China from a historical 
perspective. J. Geophys. Res.-Atmos., 10.1029/2021JD035622 

Zhang, M., Y. Liu, J. Zhu, Z. Wang and Z. Liu, 2022: Impact of Dust on climate and AMOC during 
the Last Glacial Maximum Simulated by CESM1.2. Geophys. Res. Lett., e2021GL096672 

Buckingham, F., S. A. Carolin, J.W. Partin, J.F. Adkins, K.M. Cobb, C.C. Day, Q. Ding, C. He, 
Z. Liu, B. Otto-Bliesner, W.H.G. Roberts, S. Lejau and J. Malang, 2022: Termination 1 
Millennial-scale Rainfall Events over the Sunda Shelf. Geophys. Res. Lett.,  
https://doi.org/10.1029/2021GL096937 

Wen, Q., H. Yang and Z. Liu, 2022: Possible Thermal Effect of Tibetan Plateau on the Atlantic 
Meridional Overturning Circulation. Geophys. Res. Lett., 49, e2021GL095771. 
https://doi.org/10.1029/2021GL095771 

 
 
2021 
He C., Z. Liu, B. L. Otto-Bliesner, E. C. Brady, C. Zhu, R. Thomas, P. U. Clark, J. Zhu, A. Jahn, 

S. Gu, J. Zhang, J. Nusbaumer, D. Noone, H. Cheng, Y. Wang, M. Yan and Y. Bao, 2021: 
The hydroclimate footprint accompanying pan-Asian monsoon water isotope evolution 
during the last deglaciation. Sci. Adv. 10.1126/sciadv.abe2611 

Bova S., Y. Rosenthal, Z. Liu, S. Godal and M. Yan, 2021: Seasonal origin for the Holocene and 
last interglacial thermal maximum. Nature 589, 548-553, 10.1038/s41586-020-03155-x 

Bova, S. Y. Rosenthal, Z. Liu, M. Yan, A. J. Broccoli, S. P. Godad and C. Zeng, 2021: Reply to 
MA: Concerns on roles of polar sea-ice variability. Nature 600, 10.1038/s41586-021-03931-3 

He, C., Z. Liu, B. L. Otto-Bliesner, E.C. Brady, C. Zhu, R. Tomas, C. Buizert and J. 
Severinghaus, 2021: Abrupt Heinrich Stadial 1 Cooling Missing in Greenland Oxygen 
Isotopes. Sci. Adv., 10.1126/sciadv.abh100 

He C., Z. Liu, B. L. Otto-Bliesner, E.C. Brady, C. Zhu, R. Tomas, S. Gu, J. Han and Y. Jin, 2021: 
South China hydroclimate variability heavily contributed by autumn rainfall during the last 
deglaciation. Nat Commun. 12, 5875. 10.1038/s41467-021-26106-0. 

Cheng J., H. Wu, Z. Liu, P. Gu, J. Wang, C. Zhao, Q. Li, H. Chen, H. Lu, H. Hu, Y. Gao, M. Yu 
and Y. Song, 2020: Vegetation feedback leads to delayed eco-environmental response to 
East Asian Summer Monsoon rainfall during Holocene. Nature Comm. 10.1038/s41467-021-
22087-2 

Buizert  C., T.J. Fudge, W. H. G. Roberts, E. J. Steig, S. Sherriff-Tadano, C. Ritz, E. Lefebvre, J. 
Edwards, K. Kawamura, I. Oyabu, H. Motoyama, E. C. Kahle, T. R. Jones, A. Abe-Ouchi, T. 
Obase, C. Martin, H. Corr, J. P. Severinghaus, R. Beaudette, J. A. Epifanio, E. J. Brook, K. 

https://doi.org/10.1029/2021GL096937
https://doi.org/10.1029/2021GL095771
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Martin, J. Chappellaz, S. Aoki, T. Nakazawa, T. A. Sowers, R. Alley, J. Ahn, M. Sigl, M. Severi, 
N. W. Dunbar, A. Svensson, J. Fegyveresi, C. He, Z. Liu, J. Zhu, B. Otto-Bliesner, V. Y. 
Lipenkov, T. Kameda, M. Kageyama and J. Schwander: 2021: Antarctic-wide surface 
temperature and elevation during the Last Glacial Maximum. Science 372, 1097-
1101. 10.1126/science.abd2897 

Jin Y. and Z. Liu, 2021: On the formation mechanism of seasonal persistence barrier. J. Clim. 34, 
479-494. 

Jin Y. and Z. Liu, 2021: A theory of Spring Persistence Barrier on ENSO. Part II: Persistence 
barriers in SST and ocean heat content. J. Clim. 34, 5555–5564, 10.1175/JCLI-D-20-0820.1 

Jin, Y., Z. Liu, M. McPhaden, 2021: A Theory of Spring Persistence Barrier on ENSO. Part III: 
The role of Tropical Pacific Ocean Heat Content. J. Clim. 34, 8567-8577 

Wen, Q., C. Zhu, Z. Han, H. Yang and Z. Liu, 2021: Can the topography of Tibetan Plateau affect 
the Antarctic Bottom Water. Geophys. Res. Lett., 10.1029/2021GL092448. 

Wen Q., Z. Han, H. Yang, J. Cheng, Z. Liu and J. Liu, 2021: Influence of Tibetan Plateau on the 
North American Summer Monsoon Precipitation. Clim. Dyn., 10.1007/s00382-021-05857-y 

Zhang H., X. Zhang, Y. Cai, A. Sinha, C. Spötl, J. Baker, G. Kathayat, Y. Tian, J. Lu, Z. Wang, J. 
Zhao, X. Jia, W. Du, Y. Ning, Z. An, R. L. Edwards, Z. Liu and H. Cheng, 2021: A data-
model comparison pinpoints Holocene spatiotemporal pattern of East Asian summer 
monsoon. Quat. Sci. Rev. 261, 10.1016/j.quascirev.2021.106911 

Wang, P., Y. Jin and Z. Liu, 2021: Diurnal predictability barrier for weather forecast. Mon. Wea. 
Rev. 149, 1715-1723 

Liu Z., B. L. Otto-Bliesner, P. U. Clark, J. Lynch-Stieglitz, J. and M. Russell, 2021: SynTRACE-
21: Synthesis of Transient Climate Evolution of the last 21,000 years. PAGES newsletter, 
10.22498/pages.29.1.13. 

Gu, S., Z. Liu, D. W. Oppo, J. Lynch-Stieglitz, A. Jahn, J. Zhang, K. Lindsay and L. Wu: 2021: 
Remineralization dominating the δ13C decrease in the mid-depth Atlantic during the last 
deglaciation. Earth & Planetary Sci. Lett. 571, 10.1016/j.epsl.2021.117106 

Zhang, Z., G. Li, Y. Cai, Z. Liu and Z. An, 2021: Variation of summer precipitation δ18O on the 
Chinese Loess Plateau since the last interglacial. J. Quaternary Science, 10.1002/jqs.3358 

Liu, W., Z. Liu and S. Li, 2021:The driving mechanisms on Southern Ocean upwelling change 
during the last deglaciation. Geosciences, 11, 266-; 10.3390/geosciences11070266. 

Zhu, C. Z. Liu, S. Zhang and L. Wu, 2021: Global oceanic overturning circulation forced by the 
competition between greenhouse gases and continental ice sheets during last deglacial. J. 
Clim., 10.1175/JCLI-D-21-0125.1 

Li, L., Z.  Liu, C. Zhu, C. He and B. Otto-Bliesner, 2021: Shallowing glacial Antarctic 
Intermediate water by changes in sea ice and hydrological cycle. Geophys. Res. Lett., 
10.1029/2021GL094317 

Li, L., Z. Liu, J. Lynch-Stieglitz, C. He, S. Gu, J. Zhang and B. Otto-Bliesner,  2020: Testing 
Methods for Reconstructing Glacial Antarctic Circumpolar Current Transport in an Isotope-
enabled Climate Model. Paleoceanography and Paleoclimatology 36, 
10.1029/2020PA004183. 

Cheng, H., Y. Xu, X. Dong, J. Zhao, H. Li, J. Baker, A. Sinha, C. Spötl, H. Zhang, W. Du, B. 
Zong, X. Jia, G. Kathayat, D. Liu, Y. Cai, X. Wang, N. M. Strikis, F. W. Cruz, A. S. Auler, A. 
K. Gupta, R. K. Singh, S. Jaglan, S. Dutt, Z. Liu  and R. L. Edwards, 2021: Onset and 
termination of Heinrich Stadial 4 and the underlying climate dynamics. Communications 
Earth & Environment. 2, 230, https://doi.org/10.1038/s43247-021-00304-6 

Du X., J. M. Russell, Z. Liu, B. L. Otto-Bliesner, Y. Gao, C. Zhu, D. W. Oppo, M. Mohtadi, Y. 
Yan, V. V. Galy and C. He, 2021: Deglacial trends in Indo-Pacific Warm Pool hydroclimate 
in an isotope‐enabled Earth system model and implications for isotope-based paleoclimate 
reconstructions. Quat. Sci. Res. 270, 10.1016/j.quascirev.2021.107188 

https://doi.org/10.1126/science.abd2897
https://doi.org/10.1175/JCLI-D-20-0820.1
https://doi.org/10.1016/j.quascirev.2021.106911
https://doi.org/10.1016/j.epsl.2021.117106
https://doi.org/10.1002/jqs.3358
https://doi.org/10.3390/geosciences11070266
https://doi.org/10.1175/JCLI-D-21-0125.1
https://doi.org/10.1016/j.quascirev.2021.107188
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Tabor, C., M. Lofverstrom; J. Oster, B. Wortham, C. de Wet, I. Montañez, A. Rhoades, C. Zarzycki, 
C. He, Z. Liu: 2021: A Mechanistic Understanding of Oxygen Isotopic Changes in the 
Western United States at the Last Glacial Maximum. Quat. Sci. Rev. 274, 
10.1016/j.quascirev.2021.107255 

 
2020 
Zhu, C. and Z. Liu, 2020: Weakening Atlantic Overturning Circulation causes South Atlantic 

salinity pileup. Nat. Clm. Change, 10.1038/s41558-020-0897-7 
Jian Z., Y. Wang, H. Dang, D. W. Lea, Z. Liu, H. Jin and Y. Yin, 2020:  Half-precessional cycle 

of thermocline temperature in the western equatorial Pacific and its bi-hemispheric 
dynamics. Proc. Natl Acad. Sci. USA, 10.1073/pnas.1915510117 

Chen, K., L. Ning, Z. Liu, J. Liu, M. Yan, W. Sun et al., 2020: One drought and one volcanic 
eruption influenced the history of China: The late Ming Dynasty mega‐drought. Geophys. 
Res. Lett., 47, e2020GL088124. 10.1029/2020GL088124 (highlighted by Nature: 
https:/www.ature.com/articles/d41586-020-02467-2) 

Chen, K., L. Ning, Z. Liu, J. Liu, M. Yan, W. Sun, B. Liu, 2020: The Influences of tropical 
volcanic eruptions with different magnitudes on the persistent droughts over the eastern 
China. Atmosphere 11, 210-, 10.3390/atmos11020210  

Han, J., L. Back, Z. Liu and X. Wen, 2020: How far poleward can the seasonal precipitation 
maxima over land extend under high obliquity? Clim. Dyn., 10.1007/s00382-020-05225-2 

Jin, Y., Z. Lu, and Z. Liu, 2020: Controls of Spring Persistence Barrier strength in different ENSO 
regimes and implications for Twenty-First-Century change. Geophys. Res. Lett. 47, 
10.1029/2020GL088010 

Zhang S., Z. Liu, X. Zhang, X. Wu, G. Han, C. Liu, Y. Zhao, X. Yu, M. Li, Z. Wang, Y. Liu, S. 
Wu and F. Lu, 2020: Coupled data assimilation and parameter estimation in coupled ocean-
atmosphere models: a review. Clim. Dyn. 54, 5127–5144 

Ning, L., K. Chen, J. Liu, Z. Liu, M. Yan, W. Sun, C. Jin and Z. Shi, 2020: How do volcanic 
eruptions influence decadal megadroughts over eastern China? J. Clim., 33, 8195-8207 

Joos, F., R. Spalni, B. Stocker, S. Lienert, J. Muller,  H. Fischer, J. Schmitt, I. Prentice, B. Otto-
Bliesner and Z. Liu, 2020: N2O changes from the Last Glacial Maximum to the preindustrial 
- part II: terrestrial N2O emissions and carbon-nitrogen cycle interactions. Biogeosciences 17, 
3511-3543. 

Gao Y., Z. Liu and Z. Lu 2020: Dynamic Effect of Ice Sheet Topography on East Asian Summer 
Monsoon during the Last Deglaciation. J. Clim. 33, 6929-6944 

Guan J., Z. Liu and G.S. Chen, 2020: Moisture Source tagging confirming the Polar amplification 
effect in amplifying the temperature-δ18O temporal slope since the LGM. Atmosphere, 
doi:10.3390/atmos11060610 

Yan, M., Z. Liu, L. Ning and J. Liu, 2020: Holocene EASM-EAWM relationship across different 
timescales in CCSM3. Geophys. Res. Lett. 47,10.1029/2020GL088451 

Zhang, H., Z. Liu, E. Constantinescu and R. Jacob, 2020: Stability Analysis of Interface Conditions 
for Ocean-Atmosphere Coupling. J. Scientific Computing 84, 1-25. 

Tabor, C., B. Otto_Bliesner and Z. Liu, 2020: Speleothems of South American and Asian 
monsoons influenced by a Green Sahara. Geophys. Res. Lett.,  47, 10.1029/2020GL089695  

Gu, S., Z. Liu, D. W Oppo, J. Lynch-Stieglitz, A. Jahn; J. Zhang and L. Wu, 2020: Assessing the 
potential capability of reconstructing glacial Atlantic water masses and AMOC using 
multiple proxies in CESM. Earth & Planetary Sci. Lett. 541, 10.1016/j.epsl.2020.116294 

Wu, S. and Z. Liu, 2020: Decadal variability in North Pacific and North Atlantic under global 
warming: the weakening response and its mechanism. J. Clim. 33, 9181-9193. 

Sun, J., Z. Liu, F. Lu, W. Zhang, Y. Zhao and S. Zhang, 2020: Quantitatively isolating extratropical 
atmospheric impact on the tropical Pacific interannual variability in coupled climate model. 
IEEE Access, 0.1109/ACCESS.2020.3021801 

https://doi.org/10.1016/j.quascirev.2021.107255
https://doi.org/10.1073/pnas.1915510117
https://doi.org/10.1029/2020GL088124
https://doi.org/10.3390/atmos11020210
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Jin Y. and Z. Liu, 2020: A theory of Spring Persistence Barrier on ENSO. Part I: The role of ENSO 
period.. J. Clim. 33, 10.1175/JCLI-D-20-0540.1 

Zhu, J., C. J. Poulsen, B. L. Otto-Bliesner, Z. Liu, E. Brady and D. Noone, 2020:  Simulation of 
early Eocene water isotopes using an Earth system model and its implication for past climate 
reconstruction. Earth & Planetary Sci. Lett., 10.1016/j.epsl.2020.116164 

He, C., Z. Liu, J. Zhu, J. Zhang, S. Gu, B. L. Otto-Bliesner, B. Esther, C. Zhu, Y. Jin and J. Sun, 
2020: North Atlantic subsurface temperature response controlled by effective freshwater input 
in "Heinrich" events. Earth & Planetary Sci. Lett., 10.1016/j.epsl.2020.116247. 

Gu, S., Z. Liu, L. Wu, 2020: Timescale dependence of the meridional coherence of Atlantic 
Meridional Overturning Circulation. J. Geophys. Res.-Ocn., 10.1029/2019JC015838. 

Sun, J., Z. Liu, F. Lu, W. Zhang and S. Zhang, 2020: Strongly Coupled Data Assimilation Using 
Leading Averaged Coupled Covariance (LACC). Part III: Real World Data Assimilation. 
Mon. Wea. Rev., 10.1175/MWR-D-19-0304.1 

Hu, Y., Y. Xia, Z. Liu, Y. Wang, Z. Lu and T. Wang, 2020: Distorted Pacific-North American 
Teleconnection at the Last Glacial Maximum. Clim. Past 16, 199–209, 10.5194/cp-16-199-
2020. 

Aguiar, W., L. F. Prado, I. Wainer, Z. Liu, A. Montenegro, K. J. Meissner and M. M. Mata, 
2020: Freshwater control on early-Holocene South America Monsoon. Quat. Sci. Rev., 
10.1016/j.quascirev.2020.10649 

Du J., C. Li and Z. Liu, 2020: Study on three-dimensional structure and signal propagation 
features of PDO based on heat content. J. Marine Meteorology，40 (1 ):1 - 11. 
DOI:10.19513 / j.cnki.issn2096 – 3599.2020.01.001. (in Chinese) 

Cheng, J., Y. Ma, H. Wu, H. Long and Z. Liu, 2020: Migration of Afro-Asian monsoon fringe 
since Last Glacial Maximum. Frontiers in Earth Science, 10.3389/feart.2020.00322 

Tabor, C., B. Otto_Bliesner and Z. Liu, 2020: Speleothems of South American and Asian 
monsoons influenced by a Green Sahara. Geophys. Res. Lett., 10.1029/2020GL089695  

Zhao, C., E. J. Rohling, Z. Liu, X. Yang, E. Zhang, J. Cheng, Z.H. Liu, Z. An, X. Yang, X. Feng, 
X. Sun, C. Zhang, T. Yan, H. Long, H. Yan, Z. Yu, W. Liu, S-Y Yu and J Shen: 2020: 
Possible obliquity-forced warmth in southern Asia during the last glacial stage. Science 
Bulletin, 10.1016/j.scib.2020.11.016 

 
2019 
He, C., Z. Liu and A. Hu, 2019: The transient response of atmospheric and oceanic heat transports 

to anthropogenic warming. Nat. Clim. Change 9, 222-226. 
Liu, Z., Y. Jin and X. Rong, 2019: A theory for seasonal predictability barrier: threshold, timing 

and intensity.   J. Clim. 32, 423-443. 
Jin, Y., Z. Liu, X. Rong, 2019: General Seasonal Phase-locking of Variance and Persistence: 

Application to Tropical Pacific, North Pacific and Global Ocean. Clim. Dyn. 53, 2825-2842. 
Gu, S., Z. Liu, A. Jahn, J. Rampfer, J. Zhang and F. Joos, 2019: Modeling neodymium isotopes in 

the ocean component of the community earth system model (CESM1) J. Adv. Modeling Earth 
Systems 11, 624-640. 

Gu, S., Z. Liu, J. Lynch-Stieglitz, A. Jahn, J. Zhang, K. Lindsay, L. Wu, 2019: Assessing the ability 
of zonal 𝛅𝛅18O contrast in benthic foraminifera to reconstruct deglacial evolution of Atlantic 
Meridional Overturning Circulation, Paleoceanography and Paleoclimatology 34, 800-812. 

Umling N.E., D.W. Oppo, P. Chen, J. Yu, Z. Liu, M. Yan, G. Gebbie, K. R. Pietro, Z.D. Jin, K.B. 
Costa, F.A.L. Toledo, D.C., Lund and M. Lacerra, 2019: Atlantic circulation and ice sheet 
influences on upper South Atlantic temperatures during the last deglaciation, 
Paleoceanography and Paleoclimatology 34, 990-1005. 

Fang, C., F. Zheng, Z. Liu and J. Zhu, 2019: Decadal modulation of ENSO Spring Persistence 
Barrier by thermal damping processes in the observation. Geophys. Res. Lett. 46, 6892-6899. 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1175%2FJCLI-D-20-0540.1
https://doi.org/10.1016/j.epsl.2020.116164
https://doi.org/10.1016/j.epsl.2020.116247
https://doi.org/10.1175/MWR-D-19-0304.1
https://doi.org/10.1016/j.quascirev.2020.106498
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3389%2Ffeart.2020.00322
https://www.x-mol.com/paperRedirect/1333858101331402752
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Lu, Z. and Z. Liu, 2019: Orbital modulation of ENSO seasonal phase locking. Clim. Dyn. 52, 
4329-4350. 

Lu, Z., Z. Liu, G. Chen and J. Guan, 2019: Prominent precession-band variance in ENSO 
intensity over the last 300,000 years. Geophys. Res. Lett. 46, 9786–9795.  

Feng, J., J. Li, F-F Jin, Z. Liu and S. Zhao, 2019: Effect of El Nino on the response ratio of 
Hadley circulation to different SST meridional structures. Clim. Dyn. 53, 3877-3891. 

Zhao, Y., Z. Liu, F. Zheng and Y. Jin, 2019: EnKF parameter optimization for real world ENSO 
forecast in an intermediate coupled model. Mon. Wea. Rev. 147, 1429-1445.  

Stevenson, S., B. Otto-Bliesner, E. Brady, J. Nusbaumer, C. Tabor, R.  Tomas, D. Noone and Z. 
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