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Exploring the Relationship between Polar Motion
and Runoff

Liu Suxia', Wang Sheng"?, Wang Yueling', Li Mingxin®, Huang Mei', Peng Gongbing', Xiao Ziniu*
(1 Key Laboratory of Water Cycle and Related Land Surface Processes , Institute of Geographic Sciences and Natural
Resources Research, Chinese Academy of Sciences , Beijing 100101 2 University of Chinese Academy of Sciences,
Beijing 100049 3 Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010
4 China Meteorological Administration (CMA) Training Centre, Beijing 100081)

Abstract: The evidence of the relationship between polar motion and runoff is reviewed. The relationship between the runoff of
Yarlung Zangbo, a primitive river in Tibet, China and polar motion with data records from about 1846 to present is explored. First,
the action path framework was structured based on geophysical principles. In order to make time series stationary, the initial time
series of polar motion X component, Y component and runoff were transformed into their corresponding first order difference time
series AX, AY, and AQ. The Granger causality test between AX, AY and AQ was conducted on monthly, seasonal and annual time
scales. It is found that on a monthly scale AX influences AQ at the lag being from the 1% to the 21 month, with the 9" month being
an exception. AY influences AQ at the lag from the 1% to the 9" month and from the 17" to the 24™ month. On a seasonal scale,
the influence of AX on AQ can be seen in the 2™ season (i.e. from the 4" to the 6" month). The influence of AY on AQ can be seen
on a seasonal scale from the 4" to the 6" season (i.e. from the 10" to 18" month). We cannot see evident Granger causality from
AX, AY to AQ, on annual scales. For the Granger influence of AQ to AX, AY, it is found that on a monthly scale the influences are
prominent at the lag being from the 3" to the 25" months for the AX, for the AY it is the 1% and the 3 to the 25" months. On a
seasonal scale these influences can be seen at the lag from the 2™ to the 8" season (corresponding to the 4™ to the 24" month) for
AX and at the lag from the 1% to the 8" season (corresponding to from the 1% to the 24™ month) for AY. Again, on a annual scale

N ) s . no evident granger causality can be found from runoff to polar
ifﬁm 55 2\01*?:#11;] A5 RIS 1]?@_5% ’ 201[_1#4ﬂ vE motion. The different behaviours on monthly, seasonal and
F—4F4 - % Hek (1965— ), Email: liusx@igsnrr.ac.cn

g - - N annual scales suggest that using the monthly data of polar
KoM & - ERELLARALAIAXIAR (2012CB57802) ; motion to obtain the monthly runoff data is more practicable

B XA AMFAETEME (41071024); K than borrowing the data from polar motion for river runoff on
LARAN R R AR FRAE “RITARAF seasonal and annual scales.

KA AILI] — S RUAIRAN 12 R AR Keywords: polar motion, runoff, Granger causality, Yarlung
FULR AT Zangbo River
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Abstract: The earth system is composed of solid Earth, Atmosphere, Oceans and other fluid layers. On the Earth, the atmospheric
angular momentum (AAM) is produced between the Earth and the air moving on its surface due to the friction and the mountains.
Early studies on AAM are mainly used to explain why the trade winds and the prevailing westerlies maintain in the atmospheric
circulation, but recently scientists have paid more attention to researches on the variation of AAM, including mountains and
friction torque, angular momentum and its transportation variations on seasonal, interannual, decadal and multi-time scales,
and connected these variations with length of day (LOD), ENSO and other Earth, Atmosphere and Oceans activities. As a basic
variable to describe the atmospheric circulation, the balance of AAM and its anomalies reflects the coupling process between solid
Earth, Atmosphere and Oceans on multi-temporal and spatial scales, for example, the seasonal atmospheric mass redistribution
(atmospheric pressure) and the driven atmospheric motion (zonal wind) (which means AAM changes) can cause LOD seasonal
changes. From the perspective of the law of the angular momentum conservation, when the AAM increases, the angular momentum
of the solid Earth inevitably decreases with the Earth's rotation speed slowing down and LOD increases, and vice versa. Therefore,
the research on AAM has always been favored by meteorologists, astronomers and Earth scientists. This paper mainly summarizes
the research progress about the exchange of momentum in the Earth-Atmosphere system and its balance, the AAM’s changes and its
relation to the Atmosphere, Ocean activities, and Earth's rotation since the 1980s, and points out some problems existing in current
researches in order to provide references for future studies.
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Global Climate Change Detected from Earth’s Rotation
and Time-Variable Gravity Field

Yan Haoming

(State Key Laboratory of Geodesy and Earth’s Dynamics, Institute of Geodesy and Geophysics, Chinese Academy of
Sciences, Wuhan 430077)

Abstract: The geophysical fluids, such as the atmosphere, the ocean, the land-water and the ice-sheet etc. are constantly changing
on the Earth’s surface, under the condition of global climate change. These geophysical fluid changes cause the variations of the
Earth’s rotation and the Earth’s gravity field. Using the space-geodesy techniques, we can acquire high precision variation data of
the Earth’s rotation and the Earth’s gravity field, and then invert the geophysical fluid changes in the Earth’s surface to explore the
relationship between either the Earth’s rotation or the Earth’s gravity fields and the global climate change. Otherwise, the Earth’s
rotation variations are correlated with the climate oscillation, such as El Nifio, North Atlantic Oscillation, and also correlated with
the long-term change of geophysical fluid changes on the Earth’s surface. Thus, observing variation data from the Earth’s rotation
and the Earth’s gravity fields, will help us have a deeper understanding of the global climate change.

Keywords: Earth’s rotation, time-variable gravity field, global climate change
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Abstract: In this paper, by taking Simple conceptual Climate Models (SCMs) and Earth system Models of Intermediate
Complexity (EMICs) as research objects, simple climate models and their application in climate modeling are introduced. Simple
conceptual climate models have become effective tools to understand the theory of climate and climate-change law. Earth system
Models of Intermediate Complexity (EMICs) cover most of the components in the Earth system, and describe the process and
feedback among the various components in more details. Because EMICs have low computational requirements, modeling
applications of EMICs cover almost all fields of simple conceptual climate models and CGCMs simulations. EMICs will surely
achieve a greater development and play a more important role in the Earth's climate simulation.
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Spatial and Temporal Variations of Global Mountain
Torque and Relations to Earth’s Rotation

Zhu Lin*, Huang Mei?, Gong He®, Li Yueyue?, Liu Suxia’
(1 National Satellite Meteorological Center, China Meteorological Administration, Beijing 100081
2 Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101
3 Nanjing University of Information Science & Technology, Nanjing 210044)

Abstract: Mountain torque is an important external factor influencing the dynamics of axial atmospheric angular momentum and it
also plays a major role in the interaction between the Earth and the atmosphere. Using the data from NCEP/NCAR reanalysis I , the
daily global mountain torque during the period from 1948 to 2011 is calculated. Spatial and temporal variations of mountain torque
and its relations to variations of earth rotation rate (denoted as length of day, LOD) are further discussed. It is shown that Tibetan
Plateau located in East Asia and the Andes located in South America are two main areas with significant mountain torque change
during the past 64 years. Mountain torque at east and south sides of Tibetan Plateau has different trends. Moreover, mountain torque
and LOD are lag correlated. Maximal correlation occurred respectively when global mountain torque leads LOD five years (R=—
0.482), Andes Mountain torque leads LOD two years (R=—0.461) and Tibetan Plateau mountain torque leads LOD nine years (R=—
0.689), suggesting that mountain torque forces LOD anomalies. On a decadal scale, global mountain torque has a similar trend with
intensity index of South Asian High, indicating that mountain torque can be a very useful signal for climate change.

Keywords: mountain torque, length of day, spatial-temporal variation, Earth’s rotation, long-term trend
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The Causal Chain Analysis of Natural Factors for China
Surface Temperature Variation during the Recent 100 Years

Zhu Yuxiang', Zhao Liang®
(1 China Meteorological Administration (CMA) Training Center, Beijing 100081
2 61741 Troops of PLA, Beijing 100094)

Abstract: The attribution analysis of China surface temperature(TC) in the recent 100 years is done from the angle of the
astronomical factor(sunspot number, SSN) and the earth movement factor(polar shift x direction and y direction ) by using
Granger causality test. The results are as follows: (1) SSN is not the Granger cause of TC in all of 1 to 11 years lags; (2) when the
lag is 6 years, confidence is the highest, at this time polar shift x direction is the Granger cause of TC (87% confidence); (3) when
the lag is 12 years, TC is the Granger cause of the polar shift y direction, the confidence is 86%. The research results of the paper
suggest that the change of polar shift x direction possibly results in the change of TC, and the change of TC possibly influences the
change of the polar shift y direction.

Keywords: astronomical factor, earth movement factor, the attribution of climate change, China surface temperature
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Assessing Climatic Effects of Urbanization Based on
Homogenized Daily Observations
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Abstract: This paper briefly presents ways of detecting the climatic effects of urbanization based on meteorological observations.
Having reviewed various recent studies, we point out the very importance of homogenized climate series for estmating the impact
of urbanization. The results of a few recent studies based on homogenized observations are discussed. Suggestions for further

studies are proposed.
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Study on Impact of City Emission and Transportation
on Greenhouse Gases Background Observation at
Shangdianzi Regional Station, Beijing

Zhou Lingxi', Yao Bo', Fang Shuangxi', Liu Lixin', Wang Zhenfa®
(1 Chinese Academy of Meteorological Sciences, China Meteorological Administration, Beijing 100081
2 Miyun County Meteorological Bureau, Beijing 101500)

Abstract: In this study in-situ measurement of carbon dioxide (CO,) and several halogenated greenhouse gases (HFC-134a, PFC-218
and HCFC-22) were chosen for the case study. We did statistical analysis and calculated concentration anomalies and loadings
of each wind direction and discussed impact of city emission and transportation on greenhouse gases background observation at
Shangdianzi Regional Station in different seasons. In the study period, the ratio of background concentration of CO, was about
21.2%. The difference of non-background concentration and background concentration was (3.7+1.3)x10° by local and city emission
and transportation. Anomalies and loadings of HFC-134a and PFC-218 reflected the difference of source characteristics of these two
compounds. The seasonal trends of HCFC-22 were consistent with the emission pattern of refrigerant.

Keywords: Beijing Shangdianzi Regional Station, greenhouse gases background observation, city emission, transportation
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Design of the Automatic Weather Station Based on IOT
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(1 Collage of Information and Control, Nanjing University of Information Science and Technology, Nanjing 210044
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Abstract: In order to meet the needs of modern meteorological detection, automatic weather station of the Internet of Things is
developed. Local area wireless sensor networks are composed of temperature, humidity, wind, pressure, precipitation and other
meteorological sensor nodes, routers, and the coordinator. Wide area networks are also composed of the data communicator and
remote computer through 3G, GPRS and the Internet. Data are received, analyzed and stored to real-time network database by the
remote computer after the quality control. Meteorological data management and distribution is implemented and the data can be
consulted through the user’s mobile phone or Internet computer.

Keywords: Internet of Things, automatic weather station, sensor nodes
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Development of Marine Meteorological Numerical
Prediction in China
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(1 National Meteorological Centre, China Meteorological Administration, Beijing 100081
2 Shandong Province Meteorological Bureau, Jinan 250000)
Abstract: In recent years, China's marine meteorological numerical prediction has achieved some progress. National-level cities
and coastal provinces have established a number of sea-fog, wave, storm-tide-ranging marine meteorological numerical prediction
models. Through the investigation of marine meteorological numerical prediction models in China's coastal provinces and their
application, this paper summarizes the development status of the Chinese marine meteorological numerical prediction model,
analyses the existing marine meteorological numerical prediction problems and challenges, and discusses the future development
and suggestion of marine meteorological numerical prediction.

Keywords: marine meteorological, numerical forecasting, professional development
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Development and Application of the Real-time Precipitation
Analysis System Based on GIS
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(Bayannur Meteorological Bureau, Bayannur 015000)

Abstract: Based on GIS technology, the real-time precipitation analysis system enables the data of rainfall database in GIS
platform on the electronic map-related monitoring point to reflect real-time precipitation dynamically and represent itself in the
form of color map, chart, diagram, providing open information for the dynamic rainfall monitoring information sharing. At the
same time this system makes the close-to-precipitation forecast possible in the future 3, 6, 9, 12, 15, 18, 21, 24 hours according
to the prediction model and the subsequent precipitation forecast easier according to the actual rainfall, truly realizing the early
warning of precipitation function. It is also possible for the system to realize the intelligent analysis of any time rainfall, including
automatically generating rainfall analysis content and SMS rainfall content. The application of the system will realize the timing,
fixed point, quantitative analysis near the precipitation forecast business so as to assist staff to make correct and timely decisions.
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