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VISION
The overarching goal of the Nansen-Zhu
International Research Centre (NZC) is to make a
significant contribution to climate research and
training with emphasis on tropical and highlatitude 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.







LEADER TEAM


AIMS






Exchange scientists and graduate students
between the founding partners
Initiate and develop joint research projects
between the founding partners
Co-ordinate and facilitate joint research
proposals to be submitted to national and
international funding bodies
Stimulate and support joint publications in
international peer-reviewed journals
Develop co-operation in education and
research programs

RESEARCH AREAS
NZC’s strategy is to integrate theory and
numerical modelling with field observations and
remote-sensing products to develop research
within three prioritized themes. Each of these
research themes will be co-headed by Chinese
and Norwegian Scientists:
1. Climate Variability and Interactions (Past,
Present and Future)
Co-Heads: Yongqi Gao (NERSC), Jianqi
Sun (NZC)
2. Climate Predictability and Prediction
Co-heads: Noel Keenlyside (UoB), Ke Fan
(NZC)
3. Regional Climate and Extremes (Dynamic
and statistical downscaling)
Co-heads: Odd Helge Otterå (UniRe),
Dabang Jiang (NZC)
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ONGOING JOINT PROJECTS
1. The NordForsk supported project 'Impact
of Future Cryospheric Changes on
Northern Hemisphere Climate, Green
Growth and Society (GREENICE, 20142018)' led by Prof. Noel Keenlyside (UoB)
with NERSC (Yongqi Gao) and NZC (Tao
Wang) being partners.
2. The Research Council of Norway
supported project 'The changing Arctic
cryosphere: Snow and sea ice impact on
prediction and climate over Europe and
Asia (SNOWGLACE 2015-2018)' led by Dr
Yvan Orsolini (Norwegian Institute for Air
Research) with NERSC (Yongqi Gao),
UniRe (Erik Kolstad) and NZC (Jianqi
Sun) being partners.
3. The National Natural Science Foundation
of China supported project 'The Eurasian
Climate (2014-2017)' led by Academician
Huijun Wang (NZC) with NERSC (Ola M.
Johannessen) being partner.

STAFF MEMBERS
By the end of 2015, the different staff
categories are:

FULL-TIME (19)
Huijun Wang (Academician)
Jianqi Sun (Dir., Prof.)
Shuanglin Li (Prof.)
Dabang Jiang (Prof.)
Ke Fan (Prof.)
Aihui Wang (Prof.)
Entao Yu, Huopo Chen, Jun Wang, Tao
Wang, Yali Zhu, Ying Zhang, Baoqiang
Tian, Donglin Guo, Fei Li, Feifei Luo,
Qing Yan, Ya Gao, Qin Wang (Admin.)

JOINTLY (3)
Yongqi Gao (Co-Dir., Prof.)
Ola M. Johannessen, Visiting Professor
Zhongshi Zhang (Prof.)

STAFF

COLLABORATORS (25)

At the end of 2015, NZC has a core staff of 71
persons. The staffs consist of 19 full-time
members with 18 research scientists and 1
administration staff, 3 joint members, 24 PhD
students and 25 master students in addition to 25
collaborating scientists.

Benkui Tan; Botao Zhou; Eystein
Jansen; Helge Drange; Hui Gao; Ingo
Bethke; Jianjian Fu; Jiehua Ma; Jinping
Han; Jingzhi Su; Lei Yu; Lixia Ju; Mats
Bentsen; Odd Helge Ottera; Shan Liu;
Shengping He; Tore Furevik; Weiwei
Fu; Xianmei Lang; Xiuqun Yang; Xu
Yue; Ying Liu; Zhiping Tian; Zhiqing Xu;
Zhongshi Zhang

PUBLICATIONS
In 2015, the NZC staff published 60 papers in
international referee journals. Of these papers, 46
were published in Scientific Citation Index (SCI)
journals, 14 in other journals.

DOCTORAL DISSERTATIONS
Nine PhD-students defended their theses at
IAP/CAS during Nov. 2014 to Oct. 2015:
 Na Liu: The downscaling prediction of summer
rainfall over East Asia based on time-scale
decomposition (2015.05.29) supervised by
Prof. Shuanglin Li
 Jianghua Wan: Simulation and comparison of
the climate impacts of black carbon aerosols
emitted from several major regions in the
northern hemisphere (2015.05.29) supervised
by Prof. Shuanglin Li
 Bo Sun: Moisture sources of precipitation in
different regions of China and related climate
dynamics (2015.05.07) supervised by Prof.
Huijun Wang
 Mengzi Zhou: Studies on the Principle Climate
Factors, Mechanisms, and Prediction for the

PHD STUDENTS (24)
Ayesha Ahmad; Baohuang Su; Chen
Li; Dong Chen; Haixia Dai; Jiapeng
Liao; Jian Shi; Jing Li; Jing Ming;
Mengqi Zhang; Kaiqing Yang; Qin Hu;
Rajabu Mangara; Sha Wu; Shangfeng
Li; Tingting Han; Xiangrui Li; Xiaolu
Shao; Xiaomin Zhou; Xin Hao; Yang
Liu; Yeyi Liu; Yi Fan; Zhicong Yin.

MASTER STUDENTS (25)
Chao Zhang; Ding Li; Dongxia Yang;
Hua Li; Huixin Li; Ju Huang; Lianlian
Xu; Liuqing Ji; Na Wang; Nan Wu;
Shanshan Liu; Shibo Yao; Shui Yu;
Shuangze Han; Shuo Li; Rongxia Li;
Ting Lei; Xiaofang Huang; Xiaoxin
Wang; Xinshu Duan; Xuecheng Zhou;
Ye Feng; Ying Chen; Yunjie Xia;
Zhiming Xie; Dan Wang











Grain Yield in Northeast China (2015.05.09)
supervised by Prof. Huijun Wang
Hui Liu: The circulation modes associated with
the East Asian winter temperature change in
the last 100 years and the climatic response to
Eurasian vegetation change in the future
(2015.05.07) supervised by Prof. Ke Fan and
Assoc. Prof. Entao Yu
Yue Sui: Climate change projection associated
with a 2 °C global warming and simulating the
impact of land use on climate (2015.05.08)
supervised by Prof. Dabang Jiang
Xiangyu Li: Westerlies and global monsoon in
mid-Pliocene warm period from simulations
(2015.05.08) supervised by Prof. Dabang
Jiang
Jiang Jiang: Changes in monsoon and drought
areas and climate change projection over
China (2015.05.08) supervised by Prof. Yihua
Lin and Prof. Dabang Jiang
Ao Juan: The Main Modes of Winter
Precipitation over East Asia and Its Influencing
Factors
and
Predictors
(2015.05.07)
supervised by Prof. Jianqi Sun and Prof.
Huijun Wang

In addition, one Master-student defended the
thesis at IAP/CAS
 Ming Jing: Variations of the Dipole Pattern in
the Southern Hemispheric Subtropics and the
Influences on Asian Summer Climate
(2015.6.18) supervised by Prof. Jianqi Sun and
Prof. Guoping Li

AWARDS
NZC staff has received seven awards in 2015:
 Shuanglin Li: ‘Xue Du Feng Zheng’ awarded by
IAP/CAS.
 Huopo Chen: "Tu Chang Wang" Young Scientist in
Meteorological Science and Technology awarded
by Chinese Meteorological Society.
 Donglin Guo: Excellent Employee awarded by
IAP/CAS
 Fei Li: Excellent PhD Dissertations awarded by
CAS
 Bo Sun: ‘Zhu-Li-Yue-Hua’ Outstanding Doctoral
Student awarded by CAS.
 Bo Sun: ‘President Award’ awarded by CAS

Chinese visits to Norway (5 visits):
Fei Li (NZC), 01.04-30.06.2015, NERSC
Shengping He (NZC), 01.04-30.06.2015, NERSC
Lei Yu, 01.04-30.06.2015, UniRe
Entao Yu, 01.04-30.06.2015, UniRe
Ying Huang (PKU), 02.01-30.10.2015, Nansen
Scientific Society (NSS)

Norwegian visits to China (8 visits):
Stein Sandven (NERSC), 19.10-23.10.2015
Ola M. Johannessen (NERSC), 18.10.-21.10.2015
Lingling Suo (NERSC), 17.10.-23.10.2015
Linling Chen (NERSC), 17.10.-23.10.2015
Nils Gunnar Kvamsø (UoB), 19.10-24.10.2015
Tore Furevik (UoB), 19.10-24.10.2015
Odd Helge Otterå (UniRe), 19.10-24.10.2015
Jerry Tjiputra (UniRe), 19.10.-24.10.2015
In addition, Yongqi Gao (NERSC/NZC/UoB) travelled 5
times and Zhongshi Zhang (UniRe/NZC) travelled 3
times back and forth between Beijing and Bergen in
2015.

ANNUAL SCIENTIFIC AND BOARD MEETING
The annual meeting of NZC was held in Beijing
on October 20-21 with all NZC staff and
participants from NZC partners (photo in the back
cover). The Board meeting was held in Nanjing
University on October 22-23.

ECONOMY
NZC receives funding partly from the Chinese and
Norwegian partners and partly from national and
international funding agencies. NZC received
8530 kRMB (1209 kEuro) in 2015.
Beijing, October 23 2015
Huijun Wang (Co-chairman)
Stein Sandven (Co-chairman)
Nils Gunnar Kvamstø
Benkui Tan
Trond Dokken
Xiuqun Yang

LIST OF PUBLICATIONS IN 2015
SCI INDEXED (47)
1.

Ao J. and J. Sun (2015), Connection between
November snow cover over Eastern Europe and
winter precipitation over East Asia, International
Journal of Climatology, doi: 10.1002/joc.4484.

2.

Ao J., and J. Sun (2015), Decadal change in
factors affecting winter precipitation over eastern
China, Climate Dynamics, doi: 10.1007/s00382015-2572-7.

3.

Chen D., H. Wang, J. Liu and G. Li (2015), Why
the spring North Pacific Oscillation is a predictor of

 Xin Hao: Merit Student awarded by University of
Chinese Academy of Sciences

BILATERAL VISITS
NZC has close collaboration and frequent projectdependent exchange with students and
researchers from NERSC, UoB and UniRe.

typhoon activity over the Western
Pacific, International
Journal
Climatology, 35(11), 3353-3361.
4.

5.

North
of

Chen H. and H. Wang (2015), Haze days in North
China and the associated atmospheric circulations
based on daily visibility data from 1960 to 2012,
Journal of Geophysical Research: Atmosphere,
120, 5895-5909.
Chen H. and J. Sun (2015), Assessing model
performance of climate extremes in China: an
intercomparison between CMIP5 and CMIP3,
Climatic Change, 129, 197-211.

6.

Chen H. and J. Sun (2015), Changes in climate
extreme events in China associated with warming,
International Journal of Climatology, 35, 27352751.

7.

Chen H. and J. Sun (2015), Changes in drought
characteristics over China using the standardized
precipitation evapotranspiration index, Journal of
Climate, 28, 5430-5447.

8.

Fan K. and B. Tian (2015). New approaches for
the skillful prediction of winter North Atlantic
Oscillation based on coupled dynamic climate
model, International Journal of Climatology, doi:
10.102/joc.4330.

9.

Gao Y., H. Wang, and D. Chen (2015), The
capability of ENSEMBLES models in predicting
the principal modes of Pan-Asian monsoon
precipitation,
Journal
of
Climate,
doi:10.1175/JCLI-D-15-0010.1.

10. Gao Y., H. Wang, and D. Jiang (2015), An
intercomparison of CMIP5 and CMIP3 models for
interannual variability of summer precipitation in
Pan-Asian monsoon region, International Journal
of Climatology, doi:10.1002/joc.4245.
11. Gao Y., J. Sun, F. Li, S. He, S. Sandven, Q. Yan,
Z. Zhang, K. Lohmann, N. Keenlyside, T. Furevik,
and L. Suo (2014), Arctic sea ice and Eurasian
climate: a review. Advances in Atmospheric
Sciences, 32, 92-114.
12. Han T., H. Chen, and H. Wang (2015), Recent
changes in summer precipitation in Northeast
China
and
the
background
circulation,
International Journal of Climatology, DOI:
10.1002/joc.4280.
13. Hao X., F. Li, J. Sun, H. Wang and S. He (2015),
Assessment of the response of the East Asian
winter monsoon to ENSO-like SSTAs in three U.S.
CLIVAR Project models, International Journal of
Climatology, doi: 10.1002/joc.4388.
14. He S. and H. Wang (2015), Linkage between the
East Asian January temperature extremes and the
preceding Arctic Oscillation, International Journal
of Climatology, DOI:10.1002/joc.4399.
15. Huang Y., H. Wang, K. Fan, and Y. Gao (2015),
The Western Pacific Subtropical High after 1970s:
westward or eastward shift? Climate Dynamics,

44, 2035-2047.
16. Jiang D., G. Yu, P. Zhao, X. Chen, J. Liu, X. Liu,
S. Wang, Z. Zhang, Y. Yu, Y. Li, L. Jin, Y. Xu, L.
Ju, T. Zhou, and X. Yan (2015), Paleoclimate
modeling in China: A review, Advances in
Atmospheric Sciences, 32(2), 250–275.
17. Jiang D., Z. Tian, and X. Lang (2015), MidHolocene global monsoon area and precipitation
from PMIP simulations, Climate Dynamics, 44(910), 2493–2512.
18. Jiang D., Z. Tian, X. Lang, M. Kageyama, and G.
Ramstein (2015), The concept of global monsoon
applied to the last glacial maximum: A multi-model
analysis, Quaternary Science Reviews, 126, 126–
139.
19. Li F., H. Wang, and Y. Gao (2015), Extra-tropical
ocean warming and wintertime Arctic sea ice
cover since the 1990s, Journal of Climate, 28,
5510–5522.
20. Li F., H. Wang, and Y. Gao (2015), Modulation of
Aleutian Low and Antarctic Oscillation covariability by ENSO. Climate Dynamics, 44, 12451256..
21. Li J., K. Fan, and Z. Xu (2015), Links between the
late wintertime North Atlantic Oscillation and
springtime vegetation growth over Eurasia,
Climate Dynamics, doi:10.1007/s00382-015-26279.
22. Li S., Y. Jing, and F. Luo (2015), The potential
connection
between
China
surface
air
temperature and the Atlantic Multidecadal
Oscillation (AMO) in the Pre-industrial Period,
Science China: Earth Sciences, 58, doi:
10.1007/s11430-015-5091-9.
23. Li X., D. Jiang, Z. Zhang, R. Zhang, Z. Tian, and
Q. Yan (2015), Mid-Pliocene westerlies from
PlioMIP simulations, Advances in Atmospheric
Sciences, 32(7), 909–923.
24. Lin J., T. Qian, T. Shinoda, and S. Li (2015), Is the
Tropical Atmosphere in Convective QuasiEquilibrium? Journal of Climate, 28(11), 43574372.
25. Ma J., H. Wang, and K. Fan (2015), Dynamic
downscaling of summer precipitation prediction
over China in 1998 using WRF and CCSM4,
Advances in Atmospheric Sciences, doi:
10.1007/s00376-014-4143-y.
26. Sui, Y., X. Lang, and D. Jiang (2015),
Temperature and precipitation signals over China
with a 2 °C global warming, Climate Research, 64,
227–242.
27. Sun B. and H. Wang (2015): Analysis of the major
atmospheric moisture sources affecting three subregions of East China, International Journal of
Climatology, 35, 2243-2257.
28. Sun B. and H. Wang (2015): Inter-decadal

transition of the leading mode of inter-annual
variability of summer rainfall in East China and its
associated atmospheric water vapor transport,
Climate Dynamics, 44, 2703-2722.
29. Sun J., and J. B. Ahn (2015), Dynamical seasonal
predictability of the Arctic Oscillation using a
CGCM, International Journal of Climatology, 35,
1342-1353.
30. Sun J., S. Wu, and J. Ao (2015), Role of the
North Pacific sea surface temperature in the East
Asian winter monsoon decadal variability, Climate
Dynamics, doi: 10.1007/s00382-015-2805-9.
31. Swingedouw D., C. B. Rodehacke, S. M. Olsen, M.
Menary, Y. Gao, U. Mikolajewicz, and J. Mignot
(2015), On the reduced sensitivity of the Atlantic
overturning to Greenland ice sheet melting in
projections: a multi-model assessment, Climate
Dynamics, 44, 3261-3279.
32. Tian B. and K. Fan (2015). A skillful of prediction
model for winter NAO based on Atlantic sea
surface temperature and Eurasian snow cover,
Weather and Forecasting, 30(1), 197–205.
33. Wang A., and X. Zeng, 2015: Global hourly land
surface air temperature datasets: intercomparison and climate change. International
Journal of Climatology, DOI: 10.1002/joc.4257
34. Wang H. and S. He (2015), The North
China/Northeastern Asia Severe Summer Drought
in 2014, Journal of Climate, 28, 6667-6681.
35. Xu Z., K. Fan and H. Wang (2015). Decadal
Variation of Summer Precipitation over China and
Associated Atmospheric Circulation after the Late
1990s. Journal of Climate 28(10): 4086-4106.

494.
41. Yu L., Y. Gao and Odd Helge Otterå (2015), The
sensitivity of the Atlantic meridional overturning
circulation to enhanced freshwater discharge
along the entire, eastern and western coast of
Greenland.
Climate
Dynamics,
doi:
10.1007/s00382-015-2651-9.
42. Zhang R., D. Jiang, and Z. Zhang (2015), Causes
of mid-Pliocene strengthened summer and
weakened winter monsoons over East Asia,
Advances in Atmospheric Sciences, 32(7), 1016–
1026.
43. Zhang, R., D. Jiang, Z. Zhang, and E. Yu (2015),
The impact of regional uplift of the Tibetan Plateau
on the Asian monsoon climate, Palaeogeography,
Palaeoclimatology, Palaeoecology, 417, 137–150.
44. Zhou M., and H. Wang (2015), Potential impact of
future climate change on crop yield in
northeastern China, Advances in Atmospheric
Sciences,32,889-897.
45. Zhou X., S. Li, F. Luo, Y. Gao, and T. Furevik
(2015), Air-Sea Coupling Enhances East Asian
Winter Climate Response to the Atlantic
Multidecadal Oscillation (AMO) ， Advances in
Atmospheric Sciences, 32(12): 1-12.
46. Zhu Y., H. Wang, J. Ma, T. Wang, and J. Sun
(2015), Contribution of the phase transition of
Pacific decadal oscillation to the late 1990s’ shift
in East China summer rainfall, Journal of
Geophysical
Research:
Atmosphere,
DOI:
10.1002/2015JD023545.

OTHERS (14)
1.

Chen H. and J. Sun (2015), Drought response to
air temperature change over China on the
centennial scale. Atmospheric and Oceanic
Science Letters, 8, 113-119.

2.

Duan X., N. Liu, and S. Li (2015), The connection
of sea surface height anomaly preceding the
Indian Ocean dipole with summer rainfall in China,
Atmospheric and Oceanic Science Letters, 8(4),
238-243.

3.

38. Yin Z., H. Wang, and W. Guo (2015), Climatic
change features of fog and haze in winter over
North China and Huang-Huai Area, Science China
Earth Sciences, 58(8), 1370-1376.

He S. (2015), Asymmetry in the Arctic Oscillation
Teleconnection with January Cold Extremes in
Northeast China. Atmospheric and Oceanic
Science Letters, doi:10.3878/AOSL20150053.

4.

39. Yu E., J. Sun, H. Chen, and W. Xiang (2015),
Evaluation of a high-resolution historical
simulation over China: climatology and extremes,
Climate Dynamics, doi:10.1007/s00382-014-24526.

He S. (2015), Potential connection between the
Australian summer monsoon circulation and
summer precipitation over central China.
Atmospheric and Oceanic Science Letters, 8(3),
120-126.

5.

Li F., and Y. Gao (2015) The Project Siberian High
in CMIP5 Models, Atmospheric and Oceanic
Science Letters, 8(4), 179–184.
Li F., Wang H.J., Gao Y.Q. (2015): The
change in sea ice cover is responsible for nonuniform variation in winter temperature over East

36. Yan Q., R. Korty, and Z. Zhang (2015), Tropical
cyclone genesis factors in a simulation of the last
two millennia: Results from community earth
system model, Journal of Climate, 28, 7182–7202.
37. Yan Q., Z. Zhang, H. Wang and D. Jiang (2015),
Simulated warm periods of climate over China
during the last two millennia: The Sui-Tang warm
period versus the Song-Yuan warm period,
Journal
of
Geophysical
Research:
Atmosphere,120, 2229–2241.

40. Yu L., T. Furevik, O. H. Otterå, and Y. Gao (2015),
Modulation of the Pacific Decadal Oscillation on
the summer precipitation over East China: A
comparison of observations to 600-yrs control run
of Bergen Climate Model, Climate Dynamics, 475-

6.

Asia. Atmospheric and Oceanic Science Letters, 8
(6), 376-382, doi:10.3878/AOSL20150039
7.

8.

9.

Liu N., and S. Li (2015), short-term climate
prediction for summer rainfall based on time-scale
decomposition, Acta Meteorologica Sinica (in
Chinese), 26(3): 328-337.
Ming J., J. Sun, G. Li, and J. Pei (2015), Dipole
pattern in southern hemispheric mid-latitude and
Asian−African summer precipitation, Chinese
Journal of Atmospheric Sciences (in Chinese),
39(2), 413-421.
Wang H., H. Chen, and J. Liu (2015), Arctic sea
ice decline intensified haze pollution in eastern
China, Atmospheric and Oceanic Science Letters,
8, 1–9, doi:10.3878/AOSL20140081.

10. Wang J. and S. Li (2015), Arctic Oscillation
Responses to Black Carbon Aerosols Emitted
from Major Regions, Atmospheric and Oceanic
Science Letters, 8(4), 226-232.

previous studies on the impact of ASI loss on the
northern hemisphere climate, the authors’ studies
further reveal that the reduction of autumn ASI
leads to positive sea-level pressure anomalies in
mid-latitude Eurasia, northward shift of track of
cyclone activity in China, and weak Rossby wave
activity in eastern China south of 40oN during
winter season. These atmospheric circulation
changes favor less cyclone activity and more
stable atmosphere in eastern China, leading to
more haze days there. Furthermore, the patterns
of circulation changes associated with autumn
ASI and WHD are in very good agreement over
the East Asia, particularly in eastern China. The
authors suggest that haze pollution may continue
to be a serious issue in the near future as the
decline of ASI continues under global warming.

11. Yin Z., H. Wang, and D. Yuan (2015),
Interdecadal increase of haze in winter over North
China and the Huang-huai Area and the
weakening of the East Asia Winter Monsoon,
Chinese Science Bulletin (in Chinese), 60(15),
1395-1400.
12. Yu E., and W. Xiang (2015), Projected climate
change in the northwestern arid regions of China:
An ensemble of regional climate model
simulations, Atmospheric and Oceanic Science
Letters, 8, 134-142.
13. Yu E., J. Sun, G. Lv, H. Chen, and W. Xiang
(2015), High-resolution projection of future climate
change in the northwestern arid regions of China
(in Chinese), Arid Land Geography, 38(3), 429437.
14. Zhang C., and S. Li (2015), Why is the El Niño
event during the 2014 winter not a strong one?
Chinese Science Bulletin (in Chinese), 60(20),
1941-1951.

SCIENTIFIC REPORT
Arctic sea ice decline intensified haze
pollution in eastern China (Wang et al., 2015)
Air quality in eastern China has becoming
more and more worrying in recent years, and
haze is now No.1 air pollution issue. Results in
this study show the decreasing Arctic sea ice
(ASI) is an important contributor to the recent
increased haze days in eastern China. The
authors find that the number of winter haze days
(WHD) in eastern China is strongly negatively
correlated with the preceding autumn ASI during
1979–2012, and about 45%–67% of the WHD
interannual to interdecadal variability can be
explained by ASI variability (Figure 1). Following

Figure 1: Time series of winter haze day (WHD; in red)
and preceding autumn Arctic sea ice extent (ASI; in
blue) anomalies, with solid and dashed lines for the
original and detrended series respectively.

Decadal changes in summer precipitation in
Northeast China since the late 1990s (Han et
al., 2015)
This study documents recent changes in the
characteristics
of
summer
(July-AugustSeptember) precipitation in Northeast China. A
significant shift to less precipitation occurred in
1999-2012 as compared with 1984-1998 (Figure
6). The reduced precipitation in the later period is
closely associated with the large-scale anomalous
high pressure over East Asia and anomalous
descending motion over NEC. Furthermore, the
significant reductions in the total cloud cover and
moisture content also contribute to the reduced
precipitation over NEC.
To investigate the possible mechanism for
the decadal shift of summer precipitation, a
Northeast Asian Summer Monsoon (NEASM)
index is defined to describe the monsoon
circulation over NEC. The results indicate that the
NEASM has weakened since 1999 and is
concurrent with the shift of the Pacific Decadal
Oscillation (PDO) to the negative phase. Warming
SST in the North Pacific can zonally reduce the

land-sea thermal contrast and lead to a weak
NEASM. Further investigation indicates that the
negative phase of the PDO has significant
impacts on the atmospheric circulation associated
with the weakened NEASM. Additionally, changes
in synchronous Arctic sea ice cover also likely
induce an anomalous sinking movement and
weaken water vapor transport; thus, the summer
precipitation over NEC decreases.

Figure 2: (a) Temporal variation of summer
precipitation averaged over 23 stations in NEC (38°55°N, 119°-135°E); the data are detrended and
standardized. The red line denotes the 9-year moving
mean. (b) Differences in summer mean precipitation
between 1999-2012 and 1984-1998 based on station
data (units: %), as indicated by the percentage relative
to the average precipitation during 1981-2010. The
shading indicates significant values at the 95%
confidence level using the Student’s t-test.

Decadal change in factors affecting winter
precipitation over eastern China (Ao and Sun,
2015)
The temporal and spatial distributions of
winter precipitation variability over eastern China
were analyzed on the basis of the empirical
orthogonal function method. The results showed
that the primary mode of winter precipitation
variability
over
this
area
presented
a
homogeneous change during the study period,
with a significant decadal change around the late
1980s. The factors that influenced winter
precipitation variability over eastern China
changed over different interdecadal periods.

Before the late 1980s, the Eurasian (EU) mode
and North Pacific Oscillation (NPO) mode were
the two major atmospheric factors. After the late
1980s, the influence of the EU mode remained .
However, the impact of the NPO weakened
significantly, and a new Rossby Wave (RW)
pattern became a key factor. Further analyses of
both observations and numerical simulations
indicated that the convective activity over the
western tropical Pacific strengthened significantly
around the late 1980s; the convection
encouraged the RW mode and ultimately
contributed to the anomalous winter precipitation
over eastern China after the late 1980s. The
results imply that the prediction of winter
precipitation
should
consider
different
interdecadal
backgrounds;
otherwise,
the
changing factors could result in failure of the
prediction over some decadal periods.

Figure 3: Twenty-year running correlation of the Pindex
and the Eurasian (EU), North Pacific Oscillation (NPO),
and Rossby wave (RW) indices in winter. The black
line indicates the 95 % confidence level

Decadal Variation of Summer Precipitation
over China after the Late 1990s (Xu et al., 2015)
The summer (July-September) precipitation
over China experienced different decadal
variation features from north to south after the late
1990s (Figure 9). In northeast and North China
and the lower-middle reaches of the Yangtze
River, precipitation decreased after 1999, while
precipitation experienced a significant reduction
over South China and southwest China and a
significant increase over the southern parts of
Hetao region and Huaihe River valley after 2003.
Further analysis found that the associated
atmospheric circulation anomalies for the two
decadal variations are distinct. The wind
anomalies for the former exhibit a barotropic
meridional dipole pattern, with anticyclonic
anomalies over Mongolia to northern China, and
cyclonic anomalies over the southeast China
coast to the northwest Pacific. For the latter, there
is a southeast-northwest oriented dipole pattern in

the mid and lower troposphere, with cyclonic
anomalies over the northern parts of the Tibetan
Plateau and anticyclonic anomalies over the
lower-middle reaches of the Yangtze River to
southern Japan. An anomalous anticyclone
dominates the upper troposphere over China
south of 40°N. The summer sea surface
temperature warming over the tropical Atlantic
played an important role in the decadal variation
around 2003 via inducing teleconnections over
Eurasia. In contrast, the decadal variation around
1999 may be caused by the phase shift of the
Pacific decadal oscillation (PDO), just as
previously results shown.

Figure 5: Top three rows: Monthly averaged LSAT
differences (Unit: oC) between TMM and MM derived
from MERRA-H (M), NRA-H (N), ERAInt-H (E), and
CRU (C) for 1979-2009. a)-c) January; d-f) July; and
g)-i) seasonal cycle amplitude (July -January). Bottom
row: relative differences of seasonal amplitude, i.e.,
differences of (July –January) amplitude divided by the
absolute values of CRU (July -January).
Figure 4: The abrupt change points of the decadal
variation of summer (JJAS) precipitation over China
after the late 1990s detected by the moving t test
(MTT).

Global hourly land surface air temperature
datasets: inter-comparison and climate
change (Wang and Zeng, 2015)
We quantified our newly-developed in-situ
data (CRU) and four reanalysis (MERRA, CFSR,
ERAInterim, and NCEP/NCAR) hourly land
surface air temperature (LST) data. Overall,
LSATs from different hourly products are
consistent with each other, and their differences
are generally smaller in magnitude than biases
between hourly products and monthly averaged
daily maximum and minimum temperature data
from CRU. While the true monthly mean (using
hourly values) and the monthly mean (of daily
maximum and minimum temperatures) and their
seasonality differ, their trends agree with each
other very well. The polar amplification ratio of
average temperature trend north of 65N to that
over global land (excluding Greenland and
Antarctica) is also similar among different
products, with the annual ratio of around 1.7.
These results and additional sensitivity tests
suggest that the four hourly LSAT products can be
widely used for climate analysis, model evaluation,
and offline land surface modeling from 1948-2009.

Asymmetry
in
the
Arctic
Oscillation
Teleconnection with January Cold Extremes in
Northeast China (He, 2015)
Previous studies have documented the
significant relationship between the Arctic
Oscillation and East Asian winter temperature
extremes. A recent study revealed an asymmetry
in the Arctic Oscillation teleconnection with
January cold extremes in Northeast China. That is,
the frequency of January cold extremes in
Northeast China shows significant (insignificant)
negative correlation with the simultaneous
negative (positive) phase of the AO (Figure 17).
One possible explanation for such an asymmetry
is that the Arctic center of negative AO extends
more southwards to Siberia compared with that of
positive AO, conducive to a closer connection with
the frequency of an extreme Siberian high. As a
result, the frequency of January cold extremes in
NEC shows a more significant relationship with
the negative AO. The other related explanation is
that, concurrent with the negative phase of the AO,
there is an evident meridional stationary planetary
wave in the upper troposphere around (30°N,
100–300 hPa), which disappears in the positive
AO. Therefore, the negative AO could better
reflect the fluctuation of the subtropical westerly
wind and the synoptic-scale transient wave
activity, which is closely related to the frequency

of cold extremes in NEC. Along with a positive
polarity of the AO trend since the mid-1980s, the
connection between the cold extremes over NEC
and the AO during January has been weakened.

Figure 6: Correlation maps of January negative AO
index with simultaneous (a) cold nights (TN10p) and (c)
cold days (TX10p). (b, d) As in (a, c), respectively, but
for January positive AO index. Shaded values are
statistically significant at the 0.05 level, based on a
two-tailed Student’s t-test.

Role of the North Pacific sea surface
temperature in the East Asian winter monsoon
decadal variability (Sun et al., 2015)
A possible mechanism for the decadal
variability in the East Asian winter monsoon
(EAWM) is proposed. Specifically, the North
Pacific sea surface temperature (SST) may play
an important role. An analysis of the observations
shows that the North Pacific SST has a
remarkable decadal pattern whose phase shifted
around the mid-1980s. This North Pacific SST
decadal pattern can weaken the East Asian
trough and enhance the North Pacific Oscillation
through changing air–sea interactions over the
North Pacific. The weak East Asian trough
enhances the zonal circulation and weakens the
meridional
circulation
over
East
Asia,
consequently leading to a weaker southward cold
surge and East Asia warming around the mid1980s. The numerical experiment further confirms
the pronounced physical processes. In addition,
over the longer period of 1871–2012, the indices
of the EAWM and North Pacific SST decadal
pattern are also highly consistent on the decadal
timescale, which further confirms the impact of
the North Pacific SST decadal pattern on the
EAWM decadal variability (Figure 19).

Figure 7: Nine-year running means of the normalised
North Pacific SST decadal pattern and EAWM indices

Extra-tropical ocean warming and wintertime
Arctic sea ice cover since the 1990s (Li et al.,
2015)
Despite the fact that the Arctic Oscillation
(AO) has reached a more neutral state and a
global-warming hiatus has occurred in winter
since the late 1990s, the Arctic sea ice cover
(ASIC) still shows a pronounced decrease. This
study reveals a close connection (R = 0.5)
between
the
extratropical
sea
surface
temperature (ET-SST) and ASIC in winter from
1994 to 2013. In response to one positive
(negative) unit of deviation in the ET-SST pattern,
the ASIC decreases (increases) in the Barents–
Kara Seas and Hudson Bay (the Baffin Bay and
Bering Sea) by 100–400 km2. This relationship
might be maintained because of the impact of
warming extratropical oceans on the polar vortex.
Positive SST anomalies in the mid-latitudes of the
North Pacific and Atlantic (around 40°N)
strengthen the equatorward planetary wave
propagation, whereas negative SST anomalies in
the high latitudes weaken the upward planetary
wave propagation from the lower troposphere to
the stratosphere. The former indicates a
strengthening of the poleward meridional eddy
momentum flux, and the latter implies a
weakening of the poleward eddy heat flux, which
favors an intensified upper-level polar night jet
and a colder polar vortex, implying a strongerthan-normal polar vortex. Consequently, an
anomalous cyclone emerges over the eastern
Arctic, limiting or encouraging the ASIC by
modulating the mean meridional heat flux. A
possible reason for the long-term changes in the
relationship between the ET-SST and ASIC is also
discussed.

Figure 8: (a) Leading EOF mode of Arctic sea ice cover
(ASIC) anomalies during 1994–2013 DJF, which
accounts for 19% of the total ASIC variability. The EOF
in (b) is the same as that in (a), except for extratropical
SST (ET-SST; in the domain of 20°N–70°N), for which
it accounts for 26% of the total variability. (c) Principal
component time series of the EOF-1 of ASIC (ASIC
PC-1; black dashed line) and ET-SST (ET-SST PC-1;

blue solid line) in units of standard deviations. (d)
Principal component time series of EOF-1 of ASIC
(ASIC PC-1; black dashed line) and sea ice cover
averaged over Barents–Kara Seas (SIC-BaKa, blue
solid line, in the domain of 70°–80°N, 30°–80°E),
together with sea ice cover averaged over the Bering
Sea (SIC-Bering, red solid line, in the domain of 56.5°–
66.5°N, 160°E–150°W) in units of standard deviations.
All data and indices are detrended.

Air--Sea Coupling Enhances the East Asian
Winter Climate Response to the Atlantic
Multidecadal Oscillation (Zhou et al., 2015)
A simple air–sea coupled model, the
atmospheric general circulation model (AGCM) of
the National Centers for Environmental Prediction
coupled to a mixed-layer slab ocean model, is
employed to investigate the impact of air–sea
coupling on the signals of the Atlantic
Multidecadal Oscillation (AMO). A regional
coupling strategy is applied, in which coupling is
switched off in the extratropical North Atlantic
Ocean but switched on in the open oceans
elsewhere. The coupled model is forced with
warm-phase AMO SST anomalies, and the
modeled responses are compared with those
from parallel uncoupled AGCM experiments with
the same SST forcing. The results suggest that
the regionally coupled responses not only
resemble the AGCM simulation, but also have a
stronger intensity (Figure 21). In comparison, the
coupled responses bear greater similarity to the
observational composite anomaly. Thus, air–sea
coupling enhances the responses of the East
Asian winter climate to the AMO. To determine
the mechanism responsible for the coupling
amplification, an additional set of AGCM
experiments, forced with the AMO-induced
tropical SST anomalies, is conducted. The SST
anomalies are extracted from the simulated AMOinduced SST response in the regionally coupled
model. The results suggest that the SST
anomalies contribute to the coupling amplification.
Thus, tropical air–sea coupling feedback tends to
enhance the responses of the East Asian winter
climate to the AMO.

(left) and precipitation (right) responses in the
regionally coupled model (upper panels) to those
in the uncoupled AGCM (lower panels) (units: °C
in the left panels and mm d−1 in the right panels;
green contours indicate statistical significance at
the 95% confidence level, based on the Student’s
Mid-Holocene global monsoon area and
precipitation from PMIP simulations (Jiang et
al., 2015)
Towards a better insight into orbital-scale
changes in global monsoon, here we examine
global monsoon area (GMA) and precipitation
(GMP) as well as GMP intensity (GMPI) in the
mid-Holocene, approximately 6,000 years ago,
using all available numerical experiments from the
Paleoclimate Modelling Intercomparison Project.
Compared to the reference period, both the midHolocene GMA and GMP (Figure 24) increased in
the majority of the 35 models chosen for analysis
according to their ability, which were mainly due
to the increase in monsoon area and precipitation
over the boreal land and austral ocean. The midHolocene GMPI decreased in most models and,
mainly due to the decrease in monsoon
precipitation intensity over the boreal ocean and
austral land. The mid-Holocene GMA, GMP, and
GMPI all showed opposite changes both between
the land and ocean in the northern or southern
hemisphere and between the boreal and austral
land or ocean. Orbital-induced changes in largescale meridional temperature gradient and land–
sea thermal contrast are the underlying
mechanisms, and the presence of an interactive
ocean has an amplifying effect in the boreal land
monsoon areas overall. Qualitatively, the model–
data comparison indicates agreement in the
boreal land monsoon areas and South America
but disagreement in southern Africa and northern
Australia.

Figure 10: Mid-Holocene minus reference period in
May–September precipitation in the northern
hemisphere and November–March precipitation in the
southern hemisphere (units: mm day−1; shading) over
the global monsoon area for the ensemble mean of 35
climate models. The dotted areas represent regions
where the absolute value of the multi-model mean is
larger than one standard deviation of the models, and

Figure 9: Comparison of simulated winter (DJF) Ts

the hatched areas represent regions where at least
60% of the models agree on the sign of the change.

A skillful of prediction model for winter NAO
based on Atlantic sea surface temperature
and Eurasian snow cover (Tian and Fan, 2015)
A new statistical forecast scheme, referred to
as Scheme 1, is developed using observed
autumn Atlantic sea surface temperature (SST)
and Eurasian snow cover in the preceding
autumn to predict the upcoming winter North
Atlantic Oscillation (NAO) using the year-to-year
increment prediction approach (i.e. DY approach).
Two predictors for the year-to-year increment are
identified that are available in the preceding
autumn. Cross-validation tests for the period
1950–2011 and independent hindcasts for the
period 1990–2011 are performed to validate the
prediction ability of our technique. As shown in
Figure 26, Scheme 1 performs well in the crossvalidation tests for the period 1950–2011, which
reveal a high correlation coefficient of 0.52 (0.58)
between the predicted and observed NAO index
(DY of the NAO). The model also successfully
predicts the independent hindcasts for the period
1990–2011 with a correlation coefficient of 0.55
(0.74). In addition, we also establish Scheme 0
(i.e. Anomaly approach) using the SST and snow
cover anomalies in the preceding autumn.
Compared with Scheme 0, our new prediction
model has higher predictive skill in reproducing
the interdecadal variability of NAO. Therefore, this
study provides an effective climate prediction
scheme for the interannual and interdecadal
variability of NAO in boreal winter.

Figure 11: Predicted (blue–green) and observed (red)
(a) DY of NAO and (b) NAO in the cross-validation test
for the period 1950–2011. The grey shading is the 95%
prediction interval.

Droughts in China and its response to the
warming (Chen and Sun, 2015)
The

standardized

precipitation

evapotranspiration index (SPEI) is computed and
compared
in
China
using
reference
evapotranspiration
calculated
using
the
Thornthwaite (TH) approach and the Penman–
Monteith (PM) equation. The analysis reveals that
SPEI_PM outperforms the SPEI_TH with regard
to drought monitoring during the period 1961–
2012 over China, especially in arid regions of
China. Furthermore, the SPEI_PM also performs
better with regard to observed variations in soil
moisture and streamflow in China. Thus, changes
in drought characteristics over China are detected
on the basis of variations in the SPEI_PM. The
results indicate that droughts over China exhibit
pronounced decadal variations over the past 50 yr,
with more frequent and severe droughts occurring
before the 1980s and in the 2000s compared with
the 1980s and 1990s. Since the late 1990s,
droughts have become more frequent and severe
across China, especially in some regions of
northern China. Concurrently, consecutive
drought events have also increased across China.
This suggests that dry conditions in China have
been enhanced in recent years. Further analyses
illustrate that the temperature and precipitation
anomalies exhibit different roles in detecting
droughts across China, which is primarily due to
the magnitude of their variations and different
climate variability. Considering temperature and
precipitation perturbations, droughts exhibit
relatively larger responses to temperature
fluctuations in northern China and relatively larger
responses to precipitation anomalies in southern
China (Figure 30). Similar results can be obtained
from the centennial perspective.

Figure 12: Responses of drought to real temperature
and precipitation changes during recent decades. (a),
(c) The relative changes in drought frequency and
intensity due to real temperature changes. (b), (d) The
results due to real precipitation changes.
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