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9s�ux 50 yr o\k}�o)p)q�3g-��'O.��uxo\k}�b�NBk�5��5}���/�t�C`
�l�Jl7r [4] 
9s�LT�uM- 47 yr\k}�o5i)p)q��aILT�uMo\k}�^��kT��l�-�E�v�)M�T�uM\ko/yM���\k�l�℄����Z��BH��\k}��&�/F�{A��o��O
o�x#H~s	&�A�o�s}��=.o?B\k}�
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9�, 8�PE,g{�Q0u�\k1�o)p)q��&��{: +;R�"C�
2 {DpA*Ts�F!9o�u�9>�L5mAL�5mzX�x5m�u	s'o 756 3x��x�5mg� 1951∼2008"�o�L5i�u"y\Xy�C~�0�\k}��\k����9o� 756 3x��x�5mg 1971∼2000"�o�L5i�u"y\Xy�C~�9 1 7TsTL 756 3x��x�5mgo�5GY�0� 10 3�fP{�!�E,f.g{�

: 1 �Nw� 756 5z!�z�7oi�7�*:
Fig. 1 The distribution of 756 principal and reference climatological stations selected in China^TL45MJ��T 10 3E,$g�Q0\k1�o}))q�!�oo 10 3$g�3Q���QDo�\k}�J` 2 000 h %koT�MJ��;^�
6MJ�;�uM�y-/F$gw�/Fi�{o$g�0\�
�!f.0s3MJ)qo$g�9 1 �o�xf{J�o 10 3E,$go�5GY�. 1 7Tso 10 3$go3B��T�/�rd?zX�6��o�CX	�2���\k}� 0.1 h, \k��� 1%. �CX�u�6��oA���T=QFb [5]. `�%)p�Q���GD~+
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Table 1 The information of the selected stations

Station Latitude Longitude Height(m) Province

Lasa 29◦ 40′ 94◦ 08′ 3648.9 Tibet

Shiquanhe 32◦ 30′ 80◦ 05′ 4278 Tibet

Lijiang 26◦ 52′ 100◦ 13′ 2392.4 Yunnan

Kunming 25◦ 00′ 102◦ 39′ 1886.5 Yunnan

Chengde 40◦ 59′ 117◦ 57′ 385.9 Hebei

Wulumuqi 43◦ 47′ 87◦ 39′ 935 Xinjiang

Delingha 37◦ 22′ 97◦ 22′ 2981.5 Qinghai

Jilin 43◦ 57′ 126◦ 28′ 183.4 Jilin

Wulanhaote 46◦ 05′ 122◦ 03′ 274.7 Neimenggu

Jiuquan 39◦ 46′ 98◦ 29′ 1477.2 Gansu

: 2 �NwO 1971∼2000 $�
 (a) ^m��� (b) ^m��	V��7:
^m��hEA 0.1 h, ^m��	hEA 1%

Fig. 2 The distribution of sunshine duration (a) and percentage (b) from 1971 to 2000 all over China. The

sunshine duration unit is 0.1 h, and the sunshine percentage unit is 1%

3 MvY<B82'VwIL Or\�u}$_�uM5iE,b�\k}�E,gb�0)p�4/ ��9 2(a)�(b)�0� 1971∼2000"�"J\k}�\"J\k���oU��59�IL\k}�\\k���o�5}� ����l�T���̂ ��kT�ye�`IL�:uM\k}�>�k�
8ye����T��W(u�[H/Lru\k!l�"J\k}�` 2 000 h %\�\k���` 50%%\�T:uMs,�B�:�+`E>/L��:`` 3qtyM�"J\k}� 1 500 h �A�\k���` 35%�A�` 40◦ N '-�\k}�o 3/yd�T4B#f�(u�:�3 �>k��
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60∼70% v��>T��} 3\k}�o/yM�\k}�` 3 000 h %k�\k���` 70% %k�b�`Dzs
%�\E>�[H/L�,%To/LuM�+J\k}��` 2 200 h %k�"J\k���` 50% %kÆ`�B 36◦%�ouM�\k}�x��` 2 500 h %k�\k��� 55% %kÆWwZ)�k\Z)�0W�T%�℄f 
%T�o �uM�"+J\k}�-,` 2 500 h %k�"J\k���b�`
60% %k���L\k��ouM�0�A:uMt~T%aj 3300∼3500 h %k�b>T�o�fuMyQ
 d�\k}�` 3 500 h )q
o�> �\k����ajs 70% %k�s
�Dz%��E>\[H/L�,%�ouM�"+J\k}��` 2 000 h %\�"J\k���` 40% %\��IL\k!louM�0�E>/L��:��W(u�H�b:�uM�l\ko�xuM�"+J\k}�4j 1 500 h, 0�`�W(uT,�W���;T��ÆT��)uM"+J\k}�V` 1 200 h %\��tu�t~4� 1 000 h.&�A�#3,
s/�+�}f�
����0obW8u�&�<S6`IL�`%��u�bW8&�<S6o^���"`BA�1��-��`ILT:,�&�A��Qo-B�R��{g�)+�'a�=#�&�A�oZ�'-#_muM��0rauM��~{A�oT>�fuM\bf2f℄uM�,�\k1�o"	�^9 2 T%Oj�>T�o�fuM"J\k}�` 3 000 h %k�"J\k����` 60% %k�yQ
 d9�` 3 500 h )q
o�> �yQ
 do\k���J` 70% %kÆbf2f℄ d�"J\k}�` 2000∼2500 h o�> �\k���` 50% )q
o�> ÆZ�#_m do\k}�` 1500∼2000 h v��\k���` 40% �AÆra do"J\k}�` 2500∼3000 h )q
o�>��\k���`
60% �A�>[T%nT�E>/LT�:o�fuM\k1��;W��,�&�A��{o;�uM�
4 MvY<N$Vw�P 1 X� 4 X� 7 X� 10 X�0���Z�℄�H��of.X��9 3 7Tso 4 3X�o\k}�oU��5GY�6�%��TLuMo\k}��5}�H"J\k}��5}�b, ����k\kl�T�uM\k}���^��kT�ye� "����℄�\k�����l�Z�\k}�
�B�����℄�\k}�`
�lo�>!b�ZH�`
�lo�>!q�^ 1 X�o\k9�I�T%Oj���TL\k*l��5�K�">����kT�ye��W(u��\k�l�qB 100 h, v��:k0���q d�E>/L�:�0���k~ �> 
�[��:\k!�� 200 h %k� 7 XTL\k-,*��\k}�x��` 140 h %k�v��:uM\k}�b�` 300 h %k��W(u�[H/L d\k*l� 200 h %\�	" 4 X\ 10 Xo\k9�\k}�oU
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h %k� 35◦ N %��E>/LuM\k}�x��` 200 h %k�\k!��0EuM\k}�x�` 200 h %\�jH� 10 X�� 35◦ N %�uM\k}�x��` 200

h %k�\k!��E>/L%��ILH�\k*louM��` 200 h %\� 1 yr�� 40◦ N %�=0�v�uM\k}�)pb�E>/L�:�0���k~ �> 
�\k!�C�%)p�>!q�

: 3 �NwO 1971-2000 $ 1 Z� 4 Z� 7 Z� 10 Z^m��V��7:�hE 0.1h

Fig. 3 The distribution of seasonal sunshine duration from 1971 to 2000 all over China, (a) January, (b)

April, (c) July, (d) October. The sunshine duration unit is 0.1 h
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Table 2 The sunshine statistics of the selected stations

Station Sunshine duration/h Sunshine percentage/%

Average Sping/Summer/Autumn/Winter Average Sping/Summer/Autumn/Winter

Lasa 2990.1 257.2/234.8/259.4/245.4 68 65.7/56/75.3/77.3

Shiquanhe 3553.9 312.8/322.9/298.6/250.4 80 79.7/76/86.3/80.3

Lijiang 2463.4 235.6/148.6/186.9/250 56 60.7/36/54.3/77.3

Kunming 2197.6 237.5/134.7/145.7/214.7 50 61.7/33/42/66

Chengde 2745.8 258.6/241.7/223.3/191.7 62 64/54.3/66/65.3

Wulumuqi 2523.3 237.3/294.1/204.8/104.9 57 58/65/60/36.3

Delingha 3127.9 275/274.9/261.2/231.5 71 69/63.3/77/77

Jilin 2314.3 222.1/213.6/182.6/153.1 52 54.7/47/54.7/53.7

Wulanhaote 2875.2 271.6/266.6/226.8/193.5 65 66.3/58/68/69.3

Jiuquan 3030.7 264.3/279.7/253.2/213 68 65.7/63.3/75/72.3

: 4 F.%i^m3�
# (:�%i Ls- ^g� Sqh- {Se� Lj- h�� Km- [�� Cd- Pm�Wlmq- L��3� Dlh- m�S� Jl- |x� Wlht- Lb[*� Jq- =S
)
Fig. 4 The comparision of sunshine conditions of the ten stations. 27Ts!� 103E,uMo\k}��\k���od?7�zX��Q0\k}��\k���oG")p\�%)p��'uMo\k1�o})D��Z��{wuMo"J\k*l�yQ
�l~R\k!���%��℄�\k������l�Z��BH��9 4 7Tso 10 3E,$g\k1�o"!�T%g�`oOT�yQ
uM\k1��;�"J\k}����ajs 3 500 h %k�\k����ajs 80%; 0\�ETl~RuM�\k}�` 3 000 h %k�\k���ajs 70%; T>℄f�<Qu
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'��|VN^m3��S 177Mo\k}�` 3 000 h �A�\k����ajs 68%; Z��{w�g�uMo"J\k}�` 2 500 h %\�\k���` 56% %\�9 5 7Tso 10 3uM\k}��\k���o�%)pK�9�^9�T%OT�yQ
uMo\k���XJ\k}�` 240 h %k� 6 X�\k}���� 350 h�A�\k���` 70% %k� 7 X\k���!q� 70% �A�H�\k���!b� 85% �A�0\�KaZ)�℄f�<Q�l~R�XJ\k}�` 200 h %k�\k���` 60% %k��%����uM` 4 � 5 X�\k}�*�� jN�,
G��
��3g\k}�\��g��Z�uM℄�\k}��l�o�>B0u
D�DBIL/G|duM��8R��[o!��\k}�oty.uVB0G���v�K��2VBIL+buM�T"��*l�M�`o+|�v��℄�\k}���� 280 h �A����l� 120 h �A�Z��BH��K��2�g��Z�uMo\k1��%)pd	!b��\k����9!�5[�N��r1�o3g�9!�5�soTA�}��℄��\k���-,�q���!b�o�>B℄�/[/5Ta!���������\k���\�!0"�%�`�>B 90"f%jG�'�}�o;Q�HS\k����!q� �G�o'��\k���
�vw�v�K��2uM�T"5i+V�Æ��`o+��G�v��0\k����%)pK�!0"uMuXd��℄� 8 X�y�b���!q��%)p �!b�g�\Z�uMo\k���o�%)p ��*b�

: 5 ^m���^m��	q�&*qL� (:�%i Ls- ^g� Sqh- {Se� Lj- h�� Km- [�� Cd- Pm� Wlmq- L��3� Dlh- m�S� Jl- |x� Wlht- Lb[*� Jq- =S
)
Fig. 5 The seasonal variation of sunshine duration and percentage

5 MvY<ZGRIelQ-4b3g&��o���on3-��&�/� \b58���?� E,uM���
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#
 (a) ^m�� (sjOKA^m��
D 3 000 h, ?jOKrD 2 000

h), (b) ℄q (?jOK℄qrD 4.5 M�sjOK
D 6.5 M), (c) �:� (?jOK�:�rD 6 hPa, sjOK
D 12 hPa)

Fig. 6 The comparison of sunshine duration and cloudiness, water vapor. (a) sunshine duration (the

sunshine duration is more than 3000h in the dark areas, and less than 2000h in the light areas), (b)

cloudiness (the cloudiness is more than 65% in the dark areas, and less than 45% in the light areas)9, (c)

water vapor (the water vapor is more than 12 hPa in the dark areas, and less than 6hPa in the light areas)9 6 7TsIL\k}�H[o��8
�5o	"GY�>iMJ�qyM�ri�byM�>9 6(a)∼(b) I�T%�a�[oH\k}�NaT`
o%d?��\k}��oMJ�[o*l�9 6(a) �riMJ��~�`ILn��v��:�v��:��:�E>/LT�:��::�MJ�\k}�!��bB 3 000 h, 	2 (b) �>iMJ�[oqB 4.5 L�[!l� (a) �>iMJ��~�`ILn��E>/L��:��W(u�[H/Lb:�uM�\k}�qB 2 000 h, \k*l�	2 (b) �ribyM�[obB 6.5 L�[o!��=QFb [6-8], 'av=TLuM&��{[o1�o|B�Q�IL�:uM[o>�k�y��\k}�NayeK�����T��W(u�[H/LuM[o���\k�l�T:[os,qB�:��\k}�d�T:uM�B�:�`E>/
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The Analysis of Sunshine Conditions over China in Site
Survey for Large Solar Telescope

QIAN Xuan1 YAO Yong-qiang1 LI Jun-rong1 ZHOU Yun-he1

WANG Hong-shuai1,2 LIU Li-yong1 YIN Jia1

(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)

(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABSTRACT The sunshine conditions over China are analyzed, by using the yearly and

monthly data sets of sunshine duration and percentage, from 756 principal and reference

climatological stations for the period of 1971-2000. With the statistics of cloundiness, the

water vapor from 1951 to 2008, the factors affecting the sunshine are also analyzed. The

results show that, the distribution of sunshine duration and percentage are consisitent. The

values of sunshine duration and percentage in the southeast are small, and large in the

northwest, and the values increase from southeast to northwest. The sunshine duration in

eastern area of China increases from south to north, and the sunshine conditions in west-

ern area are better than in the east, which is consistent with the common sense. For the

sunshine conditions, the southwest of Tibet is the best, followed up by the 40 � N latitude

band and south Tibet; South of Yangzi River, South China, the Sichuan basin as well as

the area in east of Yunnan-Guizhou Plateau have worse sunshine conditions; the conditions

of other regions are just all right. Sunshine duration is influenced by the cloud and water

vapor, and it has a negative correlation with them.

Key words atmospheric effects, methods: data analysis, methods: statistical


