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REPORT FROM ADVISORY BOARD
FOUNDING PARTNERS

VISION
The overarching goal of the Nansen-Zhu
International Research Center (NZC) is to
become an internationally acknowledged climate
research and training centre with emphasis on
tropical and high-latitude regions, and the
interactions between these regions, for past,
present and future climate.





ORGANIZATION




The Nansen-Zhu Centre is a non-profit joint
venture located at the Institute of Atmospheric
Physics under the Chinese Academy of Sciences
(IAP/CAS) in Beijing, China.
NZC has five founders: IAP/CAS; the Nansen
Environmental and Remote Sensing Center
(NERSC), Bergen, Norway; the University of
Bergen (UoB), Bergen, Norway; the Bjerknes
Centre for Climate Research (BCCR), Bergen,
Norway; and the Peking University (PKU), Beijing,
China. A revised agreement was signed on
November 4th 2008 in the witness of Norwegian
Minister of Research and Higher Education, HE
Tora Aasland, and the Vice President of Chinese
Academy of Sciences, Prof. Zhongli Ding, where
also the Nanjing University, Nanjing, China, was
included as a new partner represented by Prof.
Xiuqun Yang.
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LEADER TEAM




Director Professor Huijun Wang,
IAP/CAS
Deputy Director Professor
Yongqi
Gao, NERSC/IAP
Research school leader, Professor
Tore Furevik, UoB

THE ADVISORY BOARD

BACKGROUND



Representatives from the Chinese and
Norwegian authorities formally opened the
Nansen-Zhu Centre on 4 November 2003.
The center is based on an Agreement of
Understanding between IAP/CAS, NERSC
and UoB of 7 August 2001, and a
Memorandum of understanding between
IAP/CAS, NERSC, UoB and PKU of 5
November 2002.
NZC is set up based on the desire to run an
attractive and focussed cutting edge climate
research network bridging scientists from
China, Norway and abroad.







Particularly, NZC aims to:
 Initiate and develop joint research projects
between the founding partners
 Exchange scientists and graduate students
between the founding partners
 Co-ordinate and facilitate joint research
proposals to be submitted to national and
international funding bodies

Professor Ola M. Johannessen,
Director NERSC, Co-chairman
Professor Huijun Wang, Director
IAP/CAS, Co-chairman
Professor Peter M. Haugan, Director
Geophisical Institute/UoB
Professor Benkui Tan, Dep. Director,
PKU
Professor Eystein Jansen, Director
BCCR
Professor Xiuqun Yang, Director of
School of Atmospheric Sciences, NJU

http://nzc.iap.ac.cn
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Stimulate and support joint publications in
international peer-reviewed journals
Develop co-operation in education and
research programs

ONGOING JOINT RESEARCH
1. Propagation
of
the
Radioactive
Leakage from Fukushima Nuclear
Reactor,
PIs
are
Yongqi
Gao
(NERSC/NZC),
Yanchun
He
(NZC/NERSC/PKU), Wang, H.J. (NZC)
and Johannessen, O.M. (NERSC), funded
by NERSC and NZC/IAP/CAS.
2. Exploring the decadal to century
timescale climate variability in East
Asian over last millennium (DecCen),
covering research areas 1, 2 and 3.
Project leaders are Tore Furevik
(UoB/Bjerknes) and H.J. Wang (NZC/IAP)
with Yongqi Gao (NERSC/NZC) as the
coordinator, funded by the Research
Council of Norway and NZC/IAP/CAS.
3. Link the Climate in Arctic and the East
Asia, covering research area 3. PIs are
Yongqi Gao (NERSC) with colleagues
from NERSC (Ola M. Johannessen,
Lingling Suo), NZC (Huijun Wang, Dong
Guo, Jiehua Ma), UIB (Tore Furevik,
Erlend
M.
Knudsen)
and
UniResearch/Bjerknes
(Odd
Helge
Otterå), funded by Research Council of
Norway and NZC/IAP/CAS.
4. Precipitation and mid-latitude storm
track variability in China, covering
research area 3. PIs are Benkui Tan
(PKU), Nils Gunnar Kvamstø (GFI/UOB)
and Ola M. Johannessen (NERSC),
funded by Nansen Scientific Society
5. Greenland Ice Sheet Mass Balance,
covering research area 2. Project leaders
are Ola M. Johannessen (NERSC) and
Huijun Wang (NZC), funded by Nansen
Scientific Society and NZC/IAP/CAS
6. Data Assimilation, covering research
area 4. PIs are Jiang Zhu (IAP) and
Laurent Bertino (NERSC), funded by
IAP/CAS
and
Mohn-Sverdrop
Center/NERSC.
7. 20th Century Ocean General Circulation
Model Simulation, covering research
area 6. PIs are Yongqi Gao with
colleagues from UIB (Helge Drange),
UniResearch/Bjerknes (Mats Bentsen),
PKU/NZC (Yanchun He), funded by
Bjerknes SFF, SKD and NZC/IAP/CAS.
8. Ocean Ventilation by Tracers, covering
research area 6. PIs are Yongqi Gao with
colleagues from NERSC (Ola M.
Johannessen),
UniResearch/Bjerknes
(Mats Bentsen), PKU and NZC (He,Y.C.

RESEARCH AREAS
NZC’s strategy is to integrate field observations,
remote sensing products, theory and numerical
modelling to develop cutting-edge research within
eight prioritised topics:
1. Reconstruction and modeling of past climate
and climate variability in low- and high latitude
regions.
(Co-heads:EysteinJansen,
UniResearch/Bjerknes; Huijun Wang and
Dabang Jiang, NZC/IAP).
2. Study the natural and anthropogenic variability
of the Greenland Icesheet and selected
glaciers at high and low latitudes and their
potential
interrelationships,
and
their
contributions to the past, present and future
sea-level changes. (Co-heads: Huijun Wang
NZC/IAP; Ola M. Johannessen, NERSC; Atle
Nesje, UoB; Meixue Yang; Cold and Arid
Regions Environment and Engineering
Research Institute, Chinese Academy of
Sciences).
3. Development and evaluation of seasonal,
inter-annual and decadal time scale climate
predictability systems, and identification of
low- and high-latitude teleconnection patterns
and mechanisms. (Co-heads: Tore Furevik,
UoB/Center for Climate Dynamics; Shuanglin
Li, NZC/IAP; Xui-Qun Yang, Nanjing
University; B.K. Tan, PKU)
4. Model and analyze the global and regional
ocean circulation by process study and
integrated use of satellite data, in-situ data
and advanced data assimilation. (Co-heads:
Peter Haugan, Laurent Bertino, NERSC; and
Jiang Zhu, Guangqing Zhou, IAP; Haijun
Yang, PKU)
5. Research and implementation of satellitebased long time series of Essential Climate
Variables (ECVs) for environmental and
climate change monitoring and research.
(Co-heads: Ola M. Johannessen, NERSC and
Yongqi Gao, NZC/IAP).
6. Development and validation of Earth system
models to support climate research including
the research areas listed above. (Co-heads:
Odd Helge Otterå, Mats Bentsen,
UniResearch/Bjerknes; and Yongqi Gao,
NZC/IAP, Guangqing Zhou, IAP).
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and Tan, B,K.), funded by Research
Council of Norway and NZC/IAP/CAS

STAFF
At the end of 2011, NZC has a total staff of 69
persons. The staffs consist of 13 full-time
members with 12 research scientists and 1
administration staff, 14 part-time research
scientists, 1 joint member and 2 post doc., 16
PhD students and 23 master students.

PUBLICATIONS
In 2011, the NZC staff published 39 papers in
international referee journals. Of these papers, 29
were published in Scientific Citation Index (SCI)
journals, 10 in other journals.

DOCTORAL DISSERTATIONS
Three PhD-students defended their theses at
IAP/CAS during Nov. 2010 to Nov. 2011:
Huopo Chen: The prediction and projection of
mean precipitation and its related extremes in
China. (2011.11.14)
Entao Yu: Numerical Simulation of Regional
Climate and Associated Physical Process in
China Based on WRF Model. (2011.05.19)
Dong Guo: The diagnosis and modeling study of
impact of spring Arctic sea ice change on East
Asian summer climate. (2010.12.16)
In addition, one Master-student defended his
thesis at IAP
Peishu Zong: Evaluation and analysis of the
simulated summer rainfall over East Asia and the
Huaihe River Basin of China by using a regional
climate model RegCM3. (2011. 05.19)

AWARDS
NZC staff has received 5 awards in 2011:
 Huijun Wang: Lu Jiaxi Execllent supervisor
award
 Huijun Wang: National Outstanding Scientific
Researcher
 Aihui Wang: Young Meteorologist in 2011
 Donglin Guo: Dean’s award of the Chinese
Academy of Sciences
 Donglin Guo, Shan Liu, and Jiehua Ma: Merit
Student of Graduate University of Chinese
Academy of Sciences

BILATERAL VISITS
NZC has close collaboration and frequent projectdependent exchange with students and
researchers from NERSC, BCCR and UoB.
Chinese visits to Bergen;

STAFF MEMBERS
By the end of 2011, the different staff
categories are:

FULL-TIME (13 PERSONS )
Huijun Wang (Dir.)
Shuanglin Li
Dabang Jiang
Ke Fan
Jianqi Sun
Aihui Wang
Lei Yu
Yali Zhu
Ying Zhang
Jianjian Fu
Tao Wang
Entao Yu
Yanan Wang (Admin.)

JOINTLY (1)
Yongqi Gao (Dep. Dir.)

AFFILIATED (14)
Botao Zhou; Eystein Jansen; Hui Gao; Ingo
Bethke; Jinping Han; Jingzhi Su; Lixia Ju;
Mats Bentsen; Odd Helge Otterå; Ola M.
Johannessen; Tore Furevik; Wenyuan Chang;
Xiemei Lang; Zhongshi Zhang

POST DOC (2)
Ning Shi; Ran Zhang

PHD STUDENTS (16)
Donglin Guo; Feifei Luo; Huanlian Li; Huopo
Chen; Jiehua Ma; Jun Wang; Minghong
Zhang; Qing Yan; Rashed Mahmood; Shan
Liu; Shuzhou Wang; Tao Wang; Wei Hua;
Yanchun He (joint); Ying Liu; Ke Liu

MASTER STUDENTS (23)
Baoqiang Tian; Bo Sun; Dong Chen (joint);
Fei Li; Hui Liu; Jianghua Wan; Jihang Li; Juan
Ao; Kaiqing Yang; Leqiong Han(joint); Mengzi
Zhou; Na Liu; Qin Wang (joint); Sha Wu;
Shengping He; Wei Wu (joint); Xuedong Cui;
Ya Gao; Yanyan Huang; Yue Sui; Zhiping
Tian; Zhiqing Xu, Ziyi Li(joint)

Dong Guo (NZC), Apr. 2-Jun. 30, 2011 (NERSC)
Dong Guo (NZC), Nov.1-Dec.31, 2011 (NERSC)
Qing Yan (NZC), Apr. 2-Dec.31, 2011 (NERSC)
Daoyi Gong (BNU), Aug.15-Sep.10, 2011 (NERSC)
Jiping Xie (IAP), Aug.20-Oct.30, 2011 (NERSC)
Yanchun He (PKU),Aug. 10-Dec.31, 2011 (NERSC)
Lei Chen (PKU), Jan.1-Jun.30, 2011 (NERSC)
Huijun Wang (NZC), Nov.16-20, 2011 (NERSC)
Benkui Tan (PKU), Nov.16-20, 2011 (NERSC)
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Yuxing Jiang (PKU), Aug. 22- Sep.2, 2011(NERSC)
Tao Wang (NZC), Apr. 1-Jun.30, 2011 (UIB/BCCR)
Feifei Luo (NZC), May 15-Jun.30, 2011 (UIB/BCCR)
Meixue Yang (CARRER), Apr.25-May 21, 2011
(UIB/BCCR)
Xiaohua Gou (LZUni.), Apr.25-May 21, 2011
(UIB/BCCR)
Yuxing Wang (PKU), Sep.2-Nov.18, 2011 (UIB/BCCR)
Zhun Guo (IAP), Sep.2-Nov.20, 2011 (UIB/BCCR)
Entao Yu (NZC), Sep.4-10, 2011 (Uni/BCCR)

Norwegian visits to Beijing
Ola M. Johannessen (NERSC), Nov.22-25, 2011
Peter Haugan (UIB), Nov.21-25, 2011
Tore Furevik (UIB/BCCR), Mar.21-25, 2011
Odd Helge Otterå (Uni/BCCR), Mar.21-26, 2011
Joint Appointment: Prof. Yongqi Gao traveled 6 times
between China and Norway in 2011.

ANNUAL MEETING
The annual meeting of NZC was held at NZC/IAP
on November 23 including the participation of Dr.
Kari Kveseth, Counsellor of Science and Higher
Education with the Royal Norwegian Embassy in
Beijing.

ECONOMY
NZC receives funding partly from the Chinese and
Norwegian partners and partly from national and
international funding agencies. NZC received
8500 kRMB (999 kEURO) in 2011.

PROSPECTS FOR 2012
The Board expects more research activities with
focus on “Water and energy cycle in East Asia
under global warming” and “Decadal scale
Climate variability in East Asia” in 2012. This is
partly due to the received top research program
supported by the Ministry of Science and
Technology (MOST) in China and partly due to
the stable support from Norwegian partners and
more funding possibilities from the National
Sciences Foundation of China (NSFC), the
Research Council of Norway (RCN), the Ministry
of Science and Technology (MOST), and the
Chinese Academy of Sciences (CAS).
Beijing, 24 November. 2011
Huijun Wang (Co-chairman)
Ola M. Johannessen (Co-chairman)
Peter Haugan
Benkui Tan
Eystein Jansen
Xiuqun Yang

LIST OF PUBLICATIONS IN 2011
SCI INDEXED (29)
Butt, M. J., R. Mahmood, and A. Waqas, 2011:
Sediments deposition due to soil erosion in the
watershed region of Mangla Dam, Environment
Assessment and Monitoring, 181: 419-429.
Guo, D., and H. Wang, 2011: The significant climate
warming in the northern Tibetan Plateau and its
possible
causes,
Int.
J.
Climatol.,
DOI:
10.1002/joc.2388.
Guo, D., M. Yang, and H. Wang, 2011: Characteristics
of Land Surface Heat and Water Exchange under
Different Soil Freeze/Thaw Conditions over the Central
Tibetan Plateau, Hydrol. Process., 25: 2531–2541.
Gong, D.-Y., J. Yang, S.-J. Kim, Y. Gao, D. Guo, T.
Zhou and M. Hu (2011): Spring Arctic Oscillation-East
Asian summer monsoon connection through circulation
changes over the western North Pacific. Clim.Dyn.,
DOI 10.1007/s00382-011-1041-1
Han, Z., S. Li, and M. Mu, 2011: The role of warm
North Atlantic SST in the formation of positive height
anomalies over the Ural Mountains during January
2008, Adv. Atmos. Sci., 28(2): 246-256.
Jiang, D., X. Lang, Z. Tian, and D. Guo, 2011: Last
glacial maximum climate over China from PMIP
simulations, Palaeogeogr. Palaeocl., 2011, 309: 347–
357.
Jiang, D., Y. Zhang, and X. Lang, 2011: Vegetation
feedback under future global warming, Theor. Appl.
Climatol., 106: 211–227.
Ju, L. and X. Lang, 2011: Hindcast experiment of
extraseasonal short-term summer climate prediction
over China with RegCM3_IAP9L-AGCM, Acta.
Meteorol. Sin., 25(3): 376-385.
Lu, J., M. Zhang, B. Cash, S. Li, 2011: Oceanic forcing
for the East Asian precipitation in pacemaker AGCM
experiments, Geophys. Res. Lett., 38, L12702,
doi:10.1029/2011GL047614.
Luo, F., S. Li and T. Furevik, 2011: The connection
between the Atlantic Multidecadal Oscillation and the
Indian Summer Monsoon in Bergen Climate Model
Version 2.0, J. Geophys. Res., 116, D19117,
doi:10.1029/2011JD015848.
Qian, Z., H. Wang, and J. Sun, 2011: The Hindcast of
Winter and Spring Arctic and Antarctic Oscillation with
the Coupled Climate Models, Acta. Meteorol. Sin.,
25(3): 340-354.
Sun, B., Y. Zhu and H. Wang, 2011: The Recent
Interdecadal and Interannual Variation of Water Vapor
Transport over Eastern China, Adv. Atmos. Sci., 28(5):
1039-1048.
Sun, J., and H. Chen, 2011: Predictability of western
North Pacific typhoon activity and its factors using
DEMETER coupled models. Chinese Sci. Bull., 56(32):
3474-3479.
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Sun, J., and J. B. Ahn, 2011: A GCM-based
forecasting model for the landfall of tropical cyclones in
China, Adv. Atmos. Sci., 28(5): 1049–1055.
Tian, X., Z. Xie, A. Wang, and X. Yang, 2011: A new
approach for Bayesian model averaging, Sci. China
Earth Sci., 54: 1-9.
Wang, A., D. P. Lettenmaier, and J. Sheffield, 2011:
Soil moisture drought in China, 1950-2006, J. Climate,
24: 3257-3270.
Wang, A. and X. Zeng, 2011: Sensitivities of terrestrial
water cycle simulations to the variations. J. Geophys.
Res., D116, D02107, doi:10.1029/2010JD014659.
Wang, F., L. Wang, T. Koike, H. Zhou, K. Yang, A.
Wang, and W. Li (2011), Evaluation and application of
a fineresolution global data set in a semiarid
mesoscale river basin with a distributed biosphere
hydrological model, J. Geophys. Res.,116, D21108,
doi:10.1029/2011JD015990.
Wang, H. J., 2011: A new prediction model for tropical
storm frequency over the western North Pacific using
observed winter-spring precipitation and geopotential
height at 500 hPa, Acta. Meteorol. Sin., 25(3): 262271.
Wang, H., E. Yu and S. Yang, 2011: An exceptionally
heavy snowfall in Northeast china: large-scale
circulation anomalies and hindcast of the NCAR WRF
model, Meteorol. Atmos. Phys., 113: 11-25.
Wang, S. and Y. Ma, 2011: Characteristics of LandAtmosphere Interaction Parameters over the Tibetan
Plateau, J. Hydrometeorol., 12: 702-708.
Yan, Q., Z. Zhang, H. Wang, D. Jiang and W. Zheng,
2011: Simulation of sea surface temperature changes
in the Middle Pliocene warm period and comparison
with reconstructions, Chinese Sci Bull, 56: 890−899.
Yan Q, Zhang Z, Wang H, Gao Y, Zheng W. Set-up
and preliminary results of mid-Pliocene climate
simulations with CAM3.1. Geoscientific Model
Development Discussions. 2011;4(4):3339 - 3361
Yu, E., H. Wang, Y. Gao and J. Sun, 2011: Impacts of
Cumulus Convective Parameterization Schemes on
Summer Monsoon Precipitation Simulation over China,
Acta. Meteorol. Sin., 25: 581-592.
Yu, L., and Y. Q. Gao, 2011: The spatial and temporal
response of Ocean Heat Transport and its mechanism
in an enhanced freshwater experiment in North
Atlantic, Acta. Meteorol. Sin., 25(3), 364-375
Yue, X., H. Wang, H. Liao, and D. Jiang, 2011:
Simulation of the direct radiative effect of mineral dust
aerosol on the climate at the Last Glacial Maximum, J.
Climate, 24: 843-858.
Yue, X., H. Liao, H. Wang, S. Li, and J. Tang, 2011:
Role of sea surface temperature responses in
simulation of the climatic effect of mineral dust aerosol,
Atmos. Chem. Phys. 11: 6049-6062.
Zhou, B. and X. Cui, 2011: Sea surface temperature
east of Australia: A predictor of tropical cyclone
frequency over the western North Pacific? Chinese
Sci. Bull., 56(2): 196-201.

Zong, P. and H. Wang, 2011: Evaluation and Analysis
of RegCM3 Simulated Summer Rainfall over the
Huaihe River Basin of China, Acta. Meteorol. Sin.
25(3): 386-394.
Li, H., M. Huang, M. S. Wigmosta, Y. Ke, A. M.
Coleman, L. R. Leung, A. Wang, and D. M. Ricciuto,
2011: Evaluating runoff simulations from the
Community Land Model 4.0 using observations from
flux towers and a mountainous watershed, J. Geophys.
Res., 116, D24120, doi:10.1029/2011JD016276.

OTHERS (10)
Chen, X., X. Shen, and H. Chen, 2010: Analysis of the
impact of land surface process on numerical weather
prediction of intensive summer rainfall over Huai River
in 2007. Journal of Tropical Meteorology, 26(6): 667679. (In Chinese, CSCD)
Fan, K., 2011: A Statistical Scheme for the Seasonal
Forecasting of North China’s Surface Air Temperature
during Winter, Atmos. Oceanic Sci. Lett, 4(2): 81-85.
Liu, Y., K. Fan, and H. Wang, 2011: Statistical
downscaling prediction of summer precipitation in
southeastern China. Atmos. Oceanic. Sci. Lett., 4(3):
173-180.
Ma, J., H. Wang, and Y. Zhang, 2011: Simulation of
the East Asian Summer Climate Change in the “Free
Arctic” Condition, Adv. Clim. Change Res., 2011, 7 (3):
178-183. (In Chinese)
Sun, J., H. Wang, and W. Yuan, 2011: Decadal
variability of the extreme hot event in China and its
association with atmospheric circulations, Climatic and
Environmental Research, 16(2): 199-208.
Wang, H., and Y. Zhang, 2010: Model projections of
East Asian summer climate under the ‘free Arctic’
scenario, Atmos. Oceanic Sci. Lett., 3: 176−180.
Wang, Z., L. Jin, F. Yu, X. Zhang, and D. Jiang, 2011:
The impact of vegetation feedback on mid-Holocene
climate in central and East Asia: Results of 6 coupled
simulations
from
the
Paleoclimate
Modelling
Intercomparison Project (PMIP), Quaternary Sciences,
31: 36–47.
Yu, E., H. Wang, and J. Sun, 2010: A Quick Report on
a Dynamical Downscaling Simulation over China Using
the Nested Model, Atmos. Oceanic Sci. Lett., 3(6):
325-329.
Yuan, W., J, Sun, X. Yu, M. Chen and X. Xiao, 2011:
Useful precursor weather conditions for the hail-event
forecasting in the Beijing-Tianjin region, Atmos.
Oceanic Sci. Lett., 4(3): 168-172.
Zhu, Y., 2011: A seasonal prediction model for the
summer rainfall in Northeast China using the year-toyear increment approach, Atmos. Oceanic Sci. Lett., 4:
146-150.

JONIT SCIENTIFIC RESEARCH
Propagation of the Radioactive Leakage from
Fukushima Nuclear Reactor
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Figure Location of center with maximum concentration
in March for 2012 (a), 2016 (b), respectively

Exploring the decadal to century timescale
climate variability in East Asian over last
millennium (DecCen)
The DecCen project had the annual project
meeting in March 23 with participants from China,
Germany and Norway. 13 peer-reviewed papers
have been published in 2011. In particular, two of
the published papers have the co-authorships

from both China and Norway. More papers with
co-authorships are expected in 2012.
Link the Climate in Arctic and the East Asia
The link between spring Arctic Oscillation (AO)
and East Asian summer monsoon (EASM) have
been investigated using both the observed data
and
the
purposely
designed
numerical
experiments. The results suggest that the spring
AO induced atmospheric anomalies can perturb
the spring sea surface temperature in the North
Pacific, which can maintain to summer by the air
sea interaction and finally modulate the EASM
(Dao-Yi Gong, Jing Yang, Seong-Joong Kim,
Yongqi Gao, Dong Guo et al. 2011). As illustrated
by the figure below, the spring AO and the EASM
are highly
correlated.
( )
3
2
Normalized unit

Extraordinary earthquake hit Japan and led the
nuclear leakage of Japanse Fukushima reactor to
the ocean. Dr. Yongqi Gao with colleagues at
NERSC and NZC used the numerical model to
simulate the propagation of radioactive elements
in the ocean. Model system has been used for EU
RADARC (Simulation scenarios for potential
radioactive spreading in the 21st century from
rivers and external sources in the Russian Arctic
coastal zone, 2001-2003) and Norwegian
Research Council supported project ARC (Arctic
Radioactive Contamination, 2004-2006). In the
simulation, we assume that the constant leakage
for 1 year starting from March 2011 from
Fukushima nuclear reactor. The results show that
the maximum concentration propagates eastward
in the Pacific (see figure below), while the total
concentration decreases down to 1-2% of the
source concentration (100%) after 5 years. It
should be mentioned that the more scientific
assessment of the potential threat to marine
environment requires the realistic scenario of the
leakage, the atmospheric fallout and the response
of marine ecosystem (He, Y.C., Gao.,Y.Q., Wang,
H.J.,
Johannessen,
O.M.,
2012
Acta
Oceanologica Sinica). The results were also cited
by the State Council of China.

1
0
−1
−2
−3
1950

AO, MAM
1960

Wang and Fan (1999) index
1970

1980

Zhang et al.(2003) index
1990

2000

Figure Time series of March-April-May AO and JuneJuly-August monsoon indices of Wang and Fang
(1999) and Zhang et al. (2003).

Greenland Ice Sheet Mass Balance
Sea-level rise (SLR) is one of the major societaleconomic risks associated with global warming.
Here we use ice-sheet modeling applied to
climate projections from 20models in the fifth
phase of the Coupled Model Intercomparison
Project (CMIP5), in order to constrain the GrIS
contribution to future SLR. We estimate the GrIS
contribution to global SLR to be 6.5−7.1 cm
(10.2−12.3 cm) by 2100 under Representative
Concentration Pathways (RCP) 4.5 (RCP 8.5)
scenarios, based on the top three models in
simulating the present climate over Greenland.
However, without model evaluation and hence
model selection, the GrIS mass losses contribute
4.0−24.2 cm (5.2−35.0 cm) to the global SLR by
2100 under RCP 4.5 (RCP 8.5) scenario s,
indicating much larger uncertainty of future sealevel projections. For the longer-term projection,
the GrIS will contribute 16.9 ± 0.9 cm by 2300
under RCP 4.5 scenario, and 54.2 cm under RCP
8.5 scenario based on the highest-ranking model.
Further, it is shown that model handling of the
aerosol impact on clouds has a large influence
the projected SLR. These results underscore the
need for objective evaluation and selective use of
model output in order to reduce uncertainties in
7

the GrIS contribution to future SLR (Yan, Q.,
Wang, H.J., Johannessen, O.M. and Zhang, Z.S.,
submitted).
Storm track variability in China
In this study, we examined the characteristics of
winter (DJF) cyclone and anticyclones in China
from 1948 to 2006. Including the genesis points,
lysis places, transit directions, life cycles,
intensities and numbers change with years. We
found the numbers of cyclone and anticyclone in
China have a correlation coefficient of 0.49, and
they both have an increase trend after the middle
of 1980s. And it is mainly the northern part of
cyclone and anticyclone numbers’ increase took
the most responsibility for the trend. From the
EOF analysis and regression map, we know that
the increasing trend of cyclone and anticyclone
after the middle of 1980s can be explained by the
increase of lower level (700hPa~850hPa)
baroclinicity (measured by the Eady growth rate
maximum) of the northern part of China (Lei
Chen, Benkui Tan, Nils Gunnar Kvamstø, Ola M.
Johannessen, Characteristics of winter cyclones
and anticyclones in China, Manuscript in
progress)

Figure
is
about
the
winters
lower
level
(700hPa~850hPa) Eady growth rate maximum regress
to the cyclone’s transit count PC-1 of the EOF
analysis.

Data Assimilation
The South China Sea offers a very difficult
benchmark for modeling and data assimilation
because of several factors: an intense ocean
mesoscale activity, a reversing monsoonal
circulation, strong tides and a very complex
topography. Xie et al. (2011) demonstrated for the
first time a modeling and data assimilation
method that can accommodate all these factors
simultaneously, assimilating along-track altimeter
data while resolving explicitly the tides. Once the
concept was proven, a higher resolution version

(5 km) of the same NERSC-HYCOM model was
integrated for a longer 17-years reanalysis of the
South China Sea (1993-2010) using high-integrity
SeaFINE wind forcing from Ocean Weather Inc.,
USA. The data assimilation method is the
Ensemble OI, adapted for the strong seasonal
changes of the monsoon-driven circulation and
the regional model is nested into a 1/3rd deg
NERSC-HYCOM model of the Indo-Pacific
Oceans. The Chinese and Norwegian teams have
collaborated intensely for all modeling and data
assimilation aspects of the ambitious reanalysis,
which results should provide new insights for the
oceanography of the South China Sea.
(Xie, J., Counillon, F., Zhu, J., and Bertino, L.: An
eddy resolving tidal-driven model of the South
China Sea assimilating along-track SLA data
using the EnOI, Ocean Sci., 7, 609-627,
doi:10.5194/os-7-609-2011)
Ocean Ventilation by Tracers
Ocean ventilation is an important factor which
influences the oceanic uptake of anthropogenic
CO2 and heat in the earth climate system. In this
study, the simulated chlorouorocarbon CFC-11
and 29 geographically defined CFC-11 tracers as
well as 29 geographically defined idealized
tracers are used to quantify the regional
contribution to the ventilation of the North Atlantic
Ocean in a global version of Miami Isopycnal
Coordinate Ocean Model (MICOM) driven by the
daily NCEP/NCAR forcing. Age tracers attached
to 29 idealized tracers are also used to estimate
the timescales for the water masses transports.
Our results show that the simulated overturning
circulation matches the available observed data
for both intensity and variability, and the simulated
distribution of CFC-11 concentration in the
subtropical North Atlantic Ocean is in good
agreement with the observations, particularly
above 800 m in depth. We found that the
sandwich-like
distribution
of
CFC-11
concentration in the subtropical North Atlantic in
both the observations and simulations is mainly
caused by subduction from western and eastern
subpolar North Atlantic, but the contribution of the
former (56.0%) is almost four times larger than
that of the latter (15.7%). We demonstrated that
the ocean dynamics, instead of the source
function, determine the annual and interannual
variability in both dynamically active tracer (such
as water temperature and salinity) and passive
tracer (such as CFC-11 and idealized tracer)
concentrations in the deep North Atlantic (He,
Y.C., Gao, Y.Q., Bentsen, M., Tan, B.K. and
Johannessen, O.M., submitted to Tellus B).
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Using the results of 25 climate models under the
framework of the Paleoclimate Modelling
Intercomparison Project (PMIP) and available
proxy data, this study examines the regional
climate of China during the LGM. Compared to
the baseline climate, results show that annual
surface temperature decreased by 2.00°–7.00°C
in China during that period, with an average of
4.46°C, for the ensemble mean of all models.
Annual precipitation and evaporation during the
LGM were 5–40% less than the baseline values,
with an average reduction of 20% and a reduction
of 21% at the national scale, based on results
from 15 out of the 25 models. These models were
selected for their ability to simulate the modern
precipitation climatology and for the availability of
suitable
evaporation
data.
Model-data
comparisons revealed that the 25 models
successfully reproduced the surface cooling trend
during the LGM, but they failed to reproduce its
magnitude in all four regions of comparison. The
simulations with computed SSTs were in better
agreement with proxy estimates of surface
temperature than those with prescribed SSTs. On
the other hand, large-scale LGM-minus-baseline
anomalies in annual precipitation minus
evaporation agreed well, in a qualitative manner,
with lake status-based reconstructions of changes
in annual water budgets in most parts of China
(Figure 1).

The significant climate warming in the
northern Tibetan Plateau and its possible
causes (Guo and Wang, 2011)
We have identified the northern Tibetan Plateau
as having experienced the most significant
warming of any region in the entire Plateau
domain since 1961(Figure 2). Warming in the
northern Plateau violates the previously
suggested elevation dependency of warming
trends. Further analysis shows that the increase
in surface-air temperature in summer has played
a primary role in the rapid increase of the annual
mean air temperature in the northern Tibetan
Plateau since the mid-1980s. In addition, the
summer air temperature is correlated with ozone
in the region, a result which is statistically
significant (Figure 3). This correlation seems to
have a relationship with solar radiation and ozone
depletion ratios. Further discussion show that the
most significant warming in the northern Plateau
may be related to radiative and dynamical heating
that are results of pronounced stratospheric
ozone depletion.

Figure 2. Distribution of the 72 meteorological stations
(circles) in the eastern and central Tibetan Plateau.
The labels within the circles represent the warming
rate during the period from 1961 to 2007. The circles in
the white rectangle represent the stations situated in
the northern Tibetan Plateau in this study.
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Last Glacial Maximum climate over China from
PMIP simulations (Jiang et al., 2011)
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Figure 1. LGM–baseline changes in annual P–E
(shading, units: mm/day) for (a) the ensemble mean of
the 15 PMIP models, (b) that of the six PMIP1 SST-f
models, (c) that of the six PMIP1 SST-c models, and
(d) that of the three PMIP2 models. Also shown is the
lake status-based reconstruction of changes in water
balance during the LGM (Yu et al., 2003), in which
open squares represent drier conditions, open circles
represent wetter conditions, and open stars represent
normal conditions.
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Figure 3.Trends of the ozone and temperature
anomaly in (a) the summer (May to September) and
(b) the winter (October to April) during the period from
1979 to 2007. The temperature anomaly is the average
for the stations in the northern Tibetan Plateau. The
solid lines represent the running mean over 3 years.
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Response of sensible and latent heat flux to
diurnal variation of the surface soil
temperature and moisture under different soil
freeze/thaw conditions in seasonal frozen soil
region of the central Tibetan Plateau (Guo et
al., 2011)
The relationship between sensible and latent heat
flux and diurnal variation of the surface soil
temperature and moisture under four soil
freeze/thaw conditions was investigated using the
observed soil temperature and moisture and the
simulated sensible and latent heat flux. Diurnal
range of latent heat flux had similar temporal
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Figure 4. The time series of AMOC strength and OHT
in CTRL and FW.(a) AMOC, (b) OHT and (c) The
decadal series of AMOC and OHT in FW.(In (b): The
blue (black) dotted line denotes the second-order
approximation of OHT in CTRL (FW); additionally the
8-year running mean of OHT in FW is denoted by bold
red line)
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The ocean heat transport during a weakened
Atlantic Meridional Overturning Circulation was
studied by the Bergen Climate Model. The results
show that the OHT in FW drops down during the
period of the weakened AMOC when the upper
tropic ocean becomes warmer due to the retained
North Atlantic (NA) warm currents, and that the
OHT recovers following the AMOC recovery
(Figure 4). The increased ocean heat content in
the Southern and Tropic Ocean during the
weakened AMOC provides the thermal condition
for the recovery of OHT in NA. The OHT mainly
follows the isopycnic layers below the mixing
layer, and then transported into the mixing layer
at “outcropping areas” in the north high latitudes.
The OHT below the mixed layer accounts for
more than 80% of the total OHT during the AMOC
recovery.

change pattern with that of soil unfrozen water
content at 0-3 cm depth during the freezing stage.
Also, it had a better relationship with diurnal range
of soil unfrozen water content at 3-6 cm depth
during the thawing stage (Figure 5). Diurnal
variation of latent heat flux was significant and
depended mostly on the solar radiation during the
completely thawed stage. However, it was quite
weak during the completely frozen stage due to
low soil unfrozen water content. Meanwhile,
diurnal variation of solar radiation was significant.
Thus diurnal variation of latent heat flux depended
mostly on soil unfrozen water content during this
stage. During the freezing and thawing stages,
diurnal variation of latent heat flux was also
significant and depended mostly on diurnal
variation of the soil unfrozen water content. But
the impacts of air temperature change from solar
radiation on latent heat flux could not be ignored.
T
em
perature

The spatial and temporal response of Ocean
Heat Transport and its mechanism in an
enhanced freshwater experiment in North
Atlantic (Yu and Gao, 2011)

0
02-8-1 02-10-102-12-1 03-2-1 03-4-1 03-6-1

Date/ year-month-day

Figure 5. Diurnal maximum soil temperature (a),
diurnal minimum soil temperature (b), diurnal range of
soil temperature (c), diurnal range of soil unfrozen
water content at 0-3 cm (d), 3-6 cm (e), and 18.5-21.5
cm (f), and diurnal range of latent heat flux (LE) (g) and
sensible heat flux (H) (h).

Characteristics of Land Surface Heat and
Water
Exchange
under
Different
Soil
Freeze/Thaw Conditions over the Central
Tibetan Plateau (Guo et al., 2011)
Freezing and thawing processes at the soil
surface play an important role in determining the
nature of Tibetan land and atmosphere
interactions. In this study, land surface water and
heat exchanges under different freezing and
thawing conditions over the central Tibetan
Plateau were investigated using observations
from the Coordinated Enhanced Observing
10

Period/Asia-Australia Monsoon Project on the
Tibetan Plateau and the Simultaneous Heat and
Water Model. During the freezing and thawing
stage, significant diurnal variation of soil
temperature resulted in a diurnal cycle of
unfrozen water content at the surface (Figure 6).
Radiation
and
energy
components
and
evapotranspiration
averaged
over
four
freeze/thaw stages also changed diurnally. On
average, the surface albedo (0.68) during the
completely frozen stage was sharply higher than
those during the freezing stage, thawing stage,
and completely thawed stage due to the snow
cover. The Bowen ratios were 3.1 and 2.5 in the
freezing and thawing stages, respectively, but the
ratio was only 0.5 in the completely thawed stage.
Latent heat flux displayed distinctly better
correlation with unfrozen soil water content during
the freezing and thawing stages than during the
completely frozen and thawed stages (Table 1).
This implies that the diurnal cycle of unfrozen soil
water, resulting from diurnal freeze/thaw cycles at
the surface, has a significant impact on latent
heat flux. A surface energy imbalance problem
was encountered, and the possible sources of
error were analyzed.
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Figure 6. Diurnal variations of soil temperature and
unfrozen water content at different depths averaged in
the freezing, completely frozen, thawing, and
completely thawed stages. Soil temperature and
unfrozen water content are from the measurements

Ts0 m

Ta1 m

usw0~0.03

usw0.04

m

m

0.58

0.53

0.40

0.36

-0.30

H

0.51

0.53

0.19

0.05#

0.01#

-0.5

-0.08#

-0.40

H

0.24

0.23

0.01#

-0.28

LE

0.61

0.54

0.45

0.39

0.36

-0.24

H

0.63

0.50

0.13

0.12

0.04#

-0.45

LE

0.86

0.74

0.07#

-0.76

H

0.66

0.51

0.08#

-0.59

Table 1 Correlation coefficients between hourly land
surface heat fluxes and the ground temperature (Ts),
air temperature (Ta), unfrozen soil water (usw), and air
humidity (qa) during the four freeze/thaw stages. H and
LE refer to sensible and latent heat flux *. H and LE
are the simulated results and the other variables are
from the measurements

*Here, all correlation coefficients exceed the 99%
confidence level, except for the ones marked with #

The Recent Interdecadal and Interannual
Variation of Water Vapor Transport over
Eastern China (Sun et al., 2011)
The
climatological
characteristics
and
interdecadal variability of the water vapor
transport and budget over the Yellow-Huai River
valley region (32.5°N-37.5°N, 110.0°E-122.5°E,
YH1) and the Yangtze-Huai River valley region
(27.5°N-32.5°N, 110.0°E-122.5°E, YH2) of East
China are investigated in this study, using the
NCEP/NCAR monthly mean reanalysis datasets
during 1979-2009. It is found that changes in the
water vapor transport pattern occurred during the
late 1990's over YH1 (YH2), corresponding to the
recent interdecadal changes in the eastern China
summer precipitation pattern (Figure 7). The net
moisture income in the YH1 increased, while that
in the YH2 decreased during 2000-2009 in
comparison to 1979-1999. The altered water
vapor transport over the two domains can be
principally attributed to the cooperation between
the changes in the confluent southwesterly
moisture flow by the Indian summer monsoon and
East Asian summer monsoon (related with the
eastward recession of the western Pacific
subtropical high), and that over YH1 is also partly
caused by the weakened midlatitude westerlies.

qa1 m
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0.50
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thawed
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0.27

Thawing

usw
0.06~0.09

LE
Completely
frozen

Freezing
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Figure 7. Vertically integrated JJA mean water vapor
budget over YH1 and YH2 during 1979-2009 ，
horizontal lines representing the 31-year averages,
vertical line approximating the changing point (unit:
106kg s-1).

CLIMATE TELECONNECTION
Simulation of the East Asian Summer Climate
Change in the “Free Arctic” Condition (Ma et
al., 2011)
Using CMIP3 models’ projections under IPCC
A1B scenario, we generated one possible future
Arctic scenario—‘Free Arctic’. We used the
corresponding monthly sea surface temperature
(SST) and CO2 abundances to drive the AGCM
with the goal of analyzing East Asian climate
change under ‘Free Arctic’. The experiment
shows that in boreal summer (JJA) the surface air
temperature will increase globally. And larger
temperature increase appears in higher latitude
than in lower latitude and in land than in ocean.
The corresponding change of sea surface
pressure will decrease in land, and increase in
subtropical ocean and parts of Antarctic Ocean. In
addition, analysis focus on East Asia shows that
East Asian summer monsoon will enhance.
As a result of the strengthened East Asian
summer monsoon, summer rainfall over eastern
China will increase correspondingly, as the Figure
8 shows. Strengthened water vapor transport
supply adequate source of water vapor for more
precipitation. So we calculate the changes in
water vapor transport and find the three main
water vapor transport anomaly of East Asia
summer precipitation, indicating the Somali jet,
the cross-equatorial flow and the west Pacific
subtropical high flow are all strengthened. This
kind of changes results from the enhanced East
Asian summer monsoon and supply water vapor
for the summer precipitation.

The connection between the AMO and the ISM
in BCM2 (Luo et al., 2011)
A pre-industrial multi-century simulation with
Bergen Climate Model Version 2 (BCM in brief) is
used to investigate the linkage between the
Atlantic Multidecadal Oscillation (AMO) and the
Indian Summer Monsoon (ISM). The results
suggest that the model reproduces the general
characters of the observed linkage between AMO
and ISM, and that a positive AMO favors more
rainfall over India from July to October. The ISM is
intensified and the seasonal withdrawal of ISM
delayed with one month, in agreement with
previous observational and model’s results.
Further diagnoses indicate that this impact is
achieved through an atmospheric teleconnection
pattern. A propagating Rossby wave (Figure 9)
train from the North Atlantic across South Asia
leads to enhanced South Asia high and
consequently a strengthening of the ISM.

Figure 9. Regressions of departure from zonal mean
filtered 200hPa geopotential height onto the
standardized AMO index in BCM (JASO). The
regression coefficients are significant at the 95% level
with black dots with t test. The arrows represent the
anomalous wave activity flux. Only regions with the
zonal wave activity flux greater than 0.005 are shown.

The Role of Warm North Atlantic SST in the
Formation of Positive Height Anomalies over
the Ural Mountains during January 2008 (Han
et al., 2011)
The most severe snowstorm and freezing-rain
event in the past 50 years hit central and southern
China in January 2008. One of the main reasons
for the anomalous climate event was the
occurrence of atmospheric circulation anomalies
over middle and high latitudes, particularly the
persistent blocking that occurred over the Ural
Mountains.

Figure 8. The change of East Asian summer rainfall in
the ‘Free Arctic’ (shading with light grey and dark grey
denote correlations exceeding 95% and 99%
confidence level respectively based on student’s t-test)
(unit: mm/day)

Based on an observational composite, North
Atlantic SSTAs pattern (Figure 10(a)) when the
height anomaly over the Urals is strongly positive
is found similar to that in December 2007 (Figure
10(b)). This suggests that the association of the
observed SSTA in the north Atlantic with the
positive height anomaly over the Urals in January
12

2008 is not unique; it is also reflected in historic
records. In addition to this, no significant
relationship occurs elsewhere, such as the Pacific.
Using an atmospheric general circulation model,
ECHAM5, the impact of North Atlantic SSTAs on
the extratropical atmosphere circulation in the
event
was
investigated.
The
modeled
atmospheric
responses
resemble
the
observations in January 2008 over the domain
stretching from the northern Atlantic through
Europe to western Asia. Particularly, the model
bears a positive height response over the Urals,
which is similar to the observed anomaly,
although the maximum center of modeled 500hPa geopotential height response over the Urals
shifted slightly to the west. The consistency
between the study model and the observational
composite indicates that the warm SSTAs in the
North Atlantic were indeed an important factor in
the formation of the snowstorm disaster of
January 2008.

Figure 10. (a) Composite of SSTA (units: ℃) when the
Ural has a positive anomaly, there are 15 Ural positive
anomaly months in January during 1948–2008. The
shaded areas indicate significance at the 5% level. (b)
The SST anomalies (units: Ԩ) in December 2007, dark
(light) shading represents the region where the SSTA
is less (more) than −0.5Ԩ (1Ԩ).

Oceanic forcing for the East Asian rainfall in
pacemaker AGCM experiments (Lu et al.,
2011)
The impact of the tropical oceanic forcing on the
East Asian winter-to-early spring climate is
investigated by implementing the pacemaker
technique in the slab mixed-layer version of the
Geophysical Fluid Dynamics Laboratory AM2.1
atmospheric general circulation model. The

results demonstrate that oceanic forcing from the
deep tropical eastern Pacific can instigate the
Pacific-East Asia teleconnection and that the
Philippine Sea anticyclone and the associated airsea interaction are essential for the realization of
the impact of the teleconnection over East Asia
(Figure 11). Comparison among cases in which
the pace-maker is designated over the DTEP
region, DTEP plus the Indian Ocean, and the
whole tropical oceans indicates that tropical
oceanic forcing outside of the Niño regions can
also exert significant influence on East Asian
climate, while the contribution from the Indian
ocean forcing is largely negligible. As a result, a
total of 30% of the variance of the East Asian
precipitation index can be accounted for by the
tropical oceanic forcing.

Figure 11. El Niño–La Niña composite of the DJFM
precipitation (shadings, mm/day), 850 hPa wind
(arrows), and 200 hPa streamfunction (purple, 105
m2/s) from (a) NCEP/CMAP; (b) CM2.1 100-year
control run; (c) TROP; (d) IO-DTEP; (e) DTEP; and (f)
fixed Nino SST experiments. All the fields are
normalized with respect to 1 K warming of the Niño 3.4
index.

The possibility that the southwest-northeast
oriented rain band over East Asia be a part of an
internal mode of variability of East Asia/West
Pacific climate warrants further investigation, in
view of that both ENSO (Figure 11) and the
oceanic forcing independent of ENSO can project
onto it. If some hardwired positive feedback
(through the slab coupling) is involved as the
maintaining mechanism for the internal variability
of the EAP, according to the recent studies of
applying the fluctuation-dissipation theory to
climate mode variability (e.g., Gritsun et al.,
2008), this might be the explanation for why East
13

Asia is one the regions prone to the ENSO forcing
and by corollary, the East Asian winter-to-spring
precipitation might be preferably predictable.

CLIMATE
PREDICTION
PROJECTION

AND

An exceptionally heavy snowfall in Northeast
china: large-scale circulation anomalies and
hindcast of the NCAR WRF model (Wang et al.,
2011)
In Northeast China (NEC), snowfalls usually occur
during winter and early spring, from mid-October
to late March, and strong snowfalls rarely occur in
middle spring. During 12–13 April 2010, an
exceptionally strong snowfall occurred in NEC,
with 26.8 mm of accumulated water-equivalent
snow over Harbin, the capital of the most eastern
province in NEC. The major features of the
snowfall and associated large-scale circulation
and the predictability of the snowfall are analyzed
using both observations and models. The Siberia
High intensified and shifted southeastward from
10 days before the snowfall, resulting in
intensifying the low-pressure system over NEC
and strengthening the East Asian Trough during
12–13 April. Therefore, large convergence of
water vapor and strong rising motion appeared
over eastern NEC, resulting in heavy snowfall.
Hindcast experiments were carried out using the
NCAR Weather Research and Forecasting (WRF)
model in a two-way nesting approach, forced by
NCEP Global Forecast System data sets. Many
observed features including the large-scale and
regional circulation anomalies and snowfall
amount can be reproduced reasonably well
(Figure 12), suggesting the feasibility of the WRF
model in forecasting extreme weather events over
NEC. A quantitative analysis also shows that the
nested NEC domain simulation is even better
than mother domain simulation in simulating the
snowfall amount and spatial distribution, and that
both simulations are more skillful than the NCEP
Global Forecast System output. The forecast
result from the nested forecast system is very
promising for an operational purpose.

Figure 12. Comparisons of simulated (shading) and
observed (marked with numbers) 48-h accumulated
water-equivalent snow (in mm) for GFS, DOM_L
simulation and DOM_S simulations for 12–13 April

A Seasonal Prediction Model for the Summer
Rainfall in Northeast China Using the Year-ToYear Increment Approach (Zhu, 2011)
Using the year-to-year increment approach, this
study investigated the relationship of selected
climatic elements with the increment time series
of the summer rainfall between successive years
in Northeast China, including the soil moisture
content, sea surface temperature, 500 hPa
geopotential height, and sea level pressure in the
preceding spring for the period 1981–2008. Two
spring predictors were used to construct the
seasonal prediction model: the area mean soil
moisture content in Northwest Eurasia and the
500 hPa geopotential height over Northeast
China. Both the cross-validation (Figure 13) and
comparison with previous studies showed that the
above two predictors have good predicting ability
for the summer rainfall in Northeast China.
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Figure 13. The time series of the (a) rainfall increment
between successive years, (b) summer rainfall
amounts in Northeast China for 1981–2008. Units: mm
d 1. Solid circles and dashed lines denote the
observed and predicted values, respectively.
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Predictability of western North Pacific
typhoon activity and its factors using
DEMETER coupled models (Sun and Chen,
2011)
Climate prediction using a coupled model with a
one-tier scheme is an important research
direction. In this study, based on 1974–2001
hindcasts obtained from the “Development of a
European Multimodel Ensemble system for
seasonal to inTERannual prediction” (DEMETER)
project, the capability of coupled general
circulation models (CGCMs) to predict six climatic
factors that have a close relationship with the
western North Pacific typhoon activity is
investigated over summer (June–October).
Results indicate that all six DEMETER CGCMs
well predict the six factors. Using the statistical
relationship between these six factors and the
typhoon frequency, the ability of the CGCMs to
predict typhoon frequency is further explored. It is
found that the six
CGCMs also well predict the variability in typhoon
frequency (Figure 14). Comparison analysis
shows that the prediction skill of the statistical
downscaling method is much better than that of
the raw CGCMs. In addition, the six-model
ensemble has the best prediction performance.
This study suggests that combining a multi-model
ensemble and statistical downscaling greatly
improves the CGCM prediction skill, and will be
an important research direction for typhoon
prediction.

as the difference of the variable between the
current year and the previous year. Three
predictors from observation data and six from
three General Circulation Models (GCMs) were
used for the downscaling prediction. The results
showed that the prediction skill of this
downscaling scheme for stations over SEC made
a considerable improvement. Two downscaling
programs were carried out to validate the
interannual increment statistical downscaling
scheme. In independent sample test, the spatial
anomaly correlation coefficients (ACCs) of the
individual model downscaling increased to 0.29,
0.35, 0.32 and 0.33 from 0.09, 0.24, 0.01 and
0.12 for the three models and the multi model
ensemble (MME) results, respectively. In oneyear-out cross validation, the spatial ACCs of the
individual model downscaling were 0.36, 0.38,
0.40 and 0.39 in contrast to 0.11, 0.18, 0.05, and
0.14 for the original results, respectively.
Furthermore, the temporal correlation coefficients
(TCCs) of most stations were larger than 0.25
(above the 95% significance level) using the
downscaling scheme, which is better than the
original results (by approximately 0.1) (Figure 15).
Therefore, the interannual increment statistical
downscaling scheme can certainly improve the
prediction skill of summer rainfall in SEC
compared with the original GCMs results.
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Figure 14. Predictions made with the six models and
their ensemble and observed typhoon frequencies over
the western North Pacific.

A Spatial Interannual Increment Statistical
Downscaling
Scheme
for
Summer
Precipitation in Southeastern China (Liu et al.,
2011)
This study attempts to establish an effective
interannual increment statistical downscaling
scheme for summer (June-August) rainfall
prediction in Southeastern China (SEC). The
interannual increment of a variable was defined

Figure 15. Spatial pattern of time correlation
coefficients (TCCs) between the observation and the
original models’ outputs or downscaling scheme
results. The left column is the TCCs between the
observation and the original models, and the right
column indicates the TCCs between the observation
and the downscaling scheme outputs. The light and
dark shaded areas represent the 90% and 95%
confidence levels, respectively.

15

From the Annual Meeting of Nansen-Zhu International Centre on November 23-24 in 2011 at IAP/CAS

The Nansen-Zhu International Research Center, Beijing, China
http://nzc.iap.ac.cn
Director: Prof. Huijun Wang (IAP/CAS, NZC)
Founding partners:

Institute of Atmospheric Physics/Chinese Academy of Sciences (IAP/CAS), Beijing, China
Nansen Environmental and Remote Sensing Center (NERSC), Bergen, Norway
Bjerknes Centre for Climate Research (BCCR), Bergen, Norway
University of Bergen (UoB), Bergen, Norway
Peking University (PKU), Beijing, China
Nanjing University, Nanjing, China
Cover photo: Ice break in river in Heilongjiang provided by Huijun Wang

A partner in the Nansen Group of research institutes lead by Prof. Ola M. Johannessen, also comprising;

Nansen Environmental
and Remote Sensing
Center
Bergen, Norway
http://www.nersc.no

Nansen International
Environmental and
Remote Sensing Centre
St. Petersburg, Russia
http://www.niersc.spb.ru/

Nansen Environmental
Research Institute –
India
Cochin, India
http://www.nerci.in

16

Nansen-Tutu Centre for
Marine Environmental
Research
Cape Town, South Africa

Nansen Scientific
Society
Bergen, Norway

