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Fig.2 Latitude-pressure cross sections of (a)zonal mean OHR climate field and (b) OHR differences between the strong and

weak solar activity years( Black dots are significant at the 0. 1 level;units: K/d)
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Fig.3 Latitude-pressure cross sections of ( a)zonal mean NHR climate field and (b) NHR differences between the
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Table 1 Classification of ozone absorption spectrum, and the

irradiance in the strong and weak solar activity years

and its variability

P/ KIHE SR AR KBE S 4E M SR/

nm BRJE/(W - m™)  BJE/(W-m™) %
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233~270 3.684 5 3.536 0 4.20
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286~303 8.009 5 7.9522 0.72
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322~455 176.553 0 176.095 0 0.26
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833~1923 469.818 0 469.818 0 0
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Influence of solar quasi-periodic variation on stratospheric heating rate in
the Northern Hemisphere in summer

LU Yan,GUO Dong,TAO Li,ZHANG Feng,LIU Renqgiang,SU Yucheng

Key Laboratory of Meteorological Disaster, Ministry of Education ( KLME) /Joint International Research Laboratory of Climate and Environment
Change( ILCEC) / Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters( CIC-FEMD ) ,Nanjing University of Infor-

mation Science & Technology ,Nanjing 210044 , China

Ozone absorption of ultraviolet radiation is a main heat source and plays an important role in radiation bal-
ance of stratosphere.Solar cycle, especially ultraviolet radiation, can directly affect the stratospheric heating rate.
According to the data from SIM ( Spectral Irradiance Monitor) on the satellite SORCE , it indicates that the reduc-
tion of ultraviolet radiation is more than four to six times as prior research results in the weak solar activity years
from 2004 to 2007.The variation of ultraviolet radiation can affect the stratospheric heating rate by changing
ozone distribution. Through qualitative research, ozone concentration mixing ratio shows strong positive anomaly
in lower stratosphere, and also indicates positive correlation with solar heating rate in upper stratosphere in the
strong solar activity years.In addition,lots of studies of stratospheric radiation balance used the annual average da-
ta. However, BD ( Brewer-Dobson ) circulation relates with planetary wave effects and atmospheric thermal
radiation plays a main role in stratospheric radiation balance in winter.To understand the essence, analysis of sum-
mer stratosphere is particularly significant.Thus,the main purpose of this paper is using the data of SIM and the
mode of atmospheric radiation model to quantitatively study the effects of variations of ultraviolet radiation and o-
zone concentration mixing ratio in the solar cycle on the ozone heating rate ( OHR) and the net heating rate
(NHR) .Based on the BCC-RAD Model,OHR and NHR in stratosphere in the Northern Hemisphere in summer
are calculated by using the ERA-Interim monthly reanalysis data from European Centre for Medium-Range
Weather Forecasts( ECMWEF) during 1979—2013 and the solar spectral irradiance data from National Oceanic
and Atmosphere Administration( NOAA) from 2004 to 2010. Variations of zonal mean OHR (NHR) in strato-
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sphere in the 11-yr solar cycle are discussed,and the causes of differences between the strong and weak solar ac-
tivity years are discussed.The results can be summarized as follows:Compared to the weak solar activity years,
the ultraviolet radiation is stronger in the strong solar activity years, which results in the positive anomalies of
OHR and NHR in whole stratosphere, and the anomalies increase with height. Ozone concentration mixing ratio
shows negative ( positive) anomaly in lower( upper) stratosphere, which leads to the similar pattern of both OHR
and NHR ,and slightly upward migration ( because of the efficiency of ozone absorption in ultraviolet increases
with height).As for OHR and NHR in upper stratosphere, the ultraviolet radiation plays a main role at stratopa-
use,and ozone takes the most important part in other spaces.In this paper,the effects of ultraviolet radiation to o-
zone in chemistry are not discussed.In order to systematically study the influence of solar cycle on stratosphere, it

needs to use chemical climate model for more detail simulation analysis.
solar cycle ; ultraviolet radiation ; ozone ; heating rate ;stratosphere
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