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[bookmark: c2tope]
前言
无线电通信部门的作用是确保所有无线电通信业务，包括卫星业务，合理、公平、有效和经济地使用无线电频谱，并开展没有频率范围限制的研究，在此基础上通过建议书。
无线电通信部门制定规章制度和政策的职能由世界和区域无线电通信大会以及无线电通信全会完成，并得到各研究组的支持。

知识产权政策（IPR）
ITU-R的知识产权政策在ITU-R第1号决议附件1引用的“ITU-T/ITU-R/ISO/IEC共同专利政策”中做了说明。专利持有者提交专利和许可声明的表格可从http://www.itu.int/ITU-R/go/patents/en获得，该网址也提供了“ITU-T/ITU-R/ISO/IEC共同专利政策实施指南”以及ITU-R专利信息数据库。 

	ITU-R 建议书系列
(可同时在以下网址获得：http://www.itu.int/publ/R-REC/en)

	系列
	标题

	BO
	卫星传输

	BR
	用于制作、存档和播放的记录；用于电视的胶片

	BS
	广播业务(声音)

	BT
	广播业务(电视)

	F
	固定业务

	M
	移动、无线电测定、业余无线电以及相关卫星业务

	P
	无线电波传播

	RA
	射电天文

	RS
	遥感系统

	S
	卫星固定业务

	SA
	空间应用和气象

	SF
	卫星固定和固定业务系统之间频率共用和协调

	SM
	频谱管理

	SNG
	卫星新闻采集

	TF
	时间信号和标准频率发射

	V
	词汇和相关课题




	注：本ITU-R建议书英文版已按ITU-R第1号决议规定的程序批准。
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17.3 GHz和42.5 GHz频带间广播卫星
业务系统雨致衰减缓解技术
(2003-2012年)

范围
本建议书中提供了一些可缓解雨致衰减的技术。为了推进在17.3 GHz和42.5 GHz频带间引入BSS（广播卫星业务系统）系统，应考虑采用这些技术，其中包括增大有效全向辐射功率（e.i.r.p.）、分层传输和使用接收机具备存储能力的广播系统。
国际电联无线电通信全会（RA），
考虑到
a)	使用17.3 GHz以上频带的BBS系统可提供宽射频频段数字多节目业务，包括可实现互动的高清电视（HDTV）、音频与数据节目；
b)	将来，它们还可能成为能容纳更高比特率的节目，如线数远高于高清电视的极高分辨率图像、三维电视和高比特率数据等节目的相应频道；
c)	世界无线电行政大会（1979年，日内瓦）（WARC-79）曾在42 GHz和84 GHz频段划分频率给广播卫星业务系统，负责处理频谱某些部分频率划分的世界无线电行政大会(1992年，马拉加—托雷莫利诺斯）（WARC-92）将第二区中的17.3-17.8 GHz频段以及第一和第三区中的21.4-22.0 GHz频段划分给将在2007年4月1日以后实施的广播卫星业务，世界无线电通信大会（2000年，伊斯坦布尔）（WRC-2000）则将划分给广播卫星业务的频率从84 GHz频段改为74 GHz频段；
d)	17.3 GHz以上BSS频段内的大气吸收和雨致衰减远高于广泛用于BSS的12 GHz；
e)	传播衰减可能严重限制业务可用性和/或系统可性行；
f)	ITU-R BO.2007报告中介绍了根据第525号决议（WARC-92）在17/21 GHz频段内引入广播卫星业务的技术信息。本报告的附录中提供了详细信息，如：
–	可用于提高数字高清电视卫星广播业务可用性的编码和调制方法；
–	用于21 GHz频段卫星广播的自适应有效全向辐射功率；
–	用于卫星和电缆网络支持的宽带高清电视应用的带宽高效编码和调制方案， 

建议
1	应考虑使用以下技术中的一项或多项来缓解雨致衰减，以推进在17.3 GHz到42.5 GHz的频段中引入广播卫星业务系统：
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]–	增大有效全向辐射功率（请参考附件1）；
–	分层传输（请参考附件2）；
–	接收器具备存储能力的广播系统（请参考附件3）
注1 – 附录1中提供了与17.3 GHz和42.5 GHz间BSS频段以及17.3 GHz和30 GHz间某些馈线链路频段中雨致衰减有关的补充信息。 




附录1

增大有效全向辐射功率
1	可变有效全向辐射功率卫星的原理
自适应功率控制是一种提高雨致衰减条件下业务可用性的有效且直接的方法，同时，它还能减少在晴空条件下对其它业务的干扰。
卫星广播业务系统单个波束覆盖的服务区一般都很大。可变有效全向辐射功率系统按是否能在服务区内实现局部可变进行分类。
1.1	匀变有效全向辐射功率
在此系统中，波束的总输出功率受到控制，而天线方向图保持不变。服务区中的有效全向辐射功率均匀变化。
强降雨一般只在局部发生。为了补偿局部雨致衰减，可增大整个覆盖区的有效全向辐射功率。除了发生强降雨的区域外，其它处于晴空条件下的服务区可能会被过度代偿。从与其它系统共享的观点来看，这是不合需要的。在这方面，此类单波束系统的自适应功率控制不如多波束系统有效。
因单波束要覆盖整个区域，所以，所需的总辐射功率大，需频繁增大辐射功率。图1所示为其系统原理图。使用以下参数定义系统：
–	在额定条件下，服务区中的有效全向辐射功率值EN；
–	服务区中的有效全向辐射功率达到最大增加值时的有效全向辐射功率值EM。某些区域内的有效全向辐射功率值变化范围为EN到EM。
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从卫星设计的角度来看，也可以使用以下参数定义系统：
–	天线的额定输入功率；
–	天线的最大输入功率；
–	天线的增益等值线。
1.2	局部可变有效全向辐射功率
根据雨致衰减的局部分布情况，局部可变有效全向辐射功率系统会在局部改变服务区内波束的卫星有效全向辐射功率。因在大部分服务区内同时出现强降雨的概率很低，卫星所需总辐射功率要低于匀变有效全向辐射功率系统。因此，应采取更加严格的杂散发射限制。
虽然可能需要较高的有效全向辐射功率才能补偿较大的雨致衰减，但功率增大的面积和时间有限。因可针对雨致衰减较低的面积和时间降低有效全向辐射功率，在与其它系统共享方面，它比有效全向辐射功率固定或匀变的卫星系统更具优势。
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]图2所示为此系统的原理图。以下参数用于定义此系统：
–	在额定条件（EN）下，服务区中的有效全向辐射功率值EN；
–	有效全向辐射功率达到最大增加值（EM）时，局部地区的有效全向辐射功率值EM。
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从卫星设计的角度来看，也可以使用以下参数定义系统：
–	天线的额定输入功率；
–	额定天线增益等值线；
–	天线的最大输入功率；
–	局部增大功率时的天线增益等值线示例；
–	有可能造成各种加强有效全向辐射功率活动时最大天线增益包络线。
2	卫星技术
2.1	适用于匀变有效全向辐射功率的卫星技术
通过配用反射器天线和喇叭形馈源及可变功率大功率放大器（HPA）可以实现此系统。它采用功率大得多的大功率放大器来增大整个服务区中的有效全向辐射功率。功率控制对大功率放大器效率的影响尚需研究。
2.2	适用于局部可变有效全向辐射功率的卫星技术
表1中所示的卫星天线配置可用于实现此功能。
表1
局部可变有效全向辐射功率系统的天线配置
	天线类型
	多喇叭
	相控阵

	
	
	单反射器
	双反射器
	直接辐射

	示意图
	
	
	

	

	方向图综合
的范围
	固定波束
的位置
	有限波束
控制角度
	大于单反射器
	最大

	峰值增益
	高
	低于双反射器
	低于多喇叭
	高

	波束控制时
的增益减小
	大
	低于多喇叭
	低于单反射器
	小

	阵元数
	小
	中
	中
	大

	结构复杂性
	简单
	中等
	复杂
（副反射器）
	复杂
（馈电电路）


2.2.1	多喇叭天线
在此天线中，反射器焦平面上有多个馈电喇叭。每个喇叭对应一束由天线产生的波束。当每束波束同相辐射时，这些波束形成单束成形波束。通过控制提供给各喇叭的功率，可实现局部可变有效全向辐射功率系统。
功率控制范围被限制在对应大功率天线的输出功率范围。功率控制对大功率天线效率的影响尚待研究。因波束的位置是固定的，它可实现的方向图综合范围比相控阵天线的要小。
2.2.2	相控阵天线
和多喇叭天线相比，使用相控阵天线可获得更大范围的方向图综合。直接辐射相控阵天线在可能的方向图综合方面表现最佳。另一方面，配置的复杂性可能降低车载系统的适用性。
和多喇叭天线相比，相控阵天线在大量辐射元件都对小面积的功率控制起作用。功率增强区的最小直径由天线的孔径决定。各种配置的性能和可行性还有待进一步考证。
2.2.3	有关局部增大功率的天线方向图综合的个案研究
在此举例说明局部可变有效全向辐射功率卫星的可行性。它的参数如下：
–	天线配置：阵列馈电单反射器天线
–	天线孔径：10米
–	频率：21.7 GHz
–	辐射器数量：227

–	辐射器间隔：1.5个波长
图3所示为计算的天线增益等值线。左图所示为额定条件下的辐射方向图。利用大孔径天线和相控阵技术，可以获得较大增益平稳度的辐射方向图。右图为局部增益增大的辐射方向图示例。峰值增益比额定值增大了10 dB。由于局部增加，其余区的增益略降。
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应通过考虑服务区大小和形状、要补偿的最小和最大面积、所需增大的程度等系统参数以及车载设备的可选性和成本来决定辐射器的直径和数量等天线参数。
2.3	高功率天线技术
行波管（TWT）和固态功率放大器（SSPA）可用于卫星的高功率天线。在17/21 GHz频段，输出功率约为100瓦的传统行波管的总效率高于60%。另一方面，固态功率放大器的输出功率和效率低于行波管。为了将行波管作为放大器用于局部可变有效全向辐射功率卫星的有源阵天线，特对横截面尺寸小于传统行波管的小型行波管进行了研究。表2为其比较。


表2
17/21 GHz频段卫星系统用高功率天线示例
	高功率天线类型
	SSPA
（包括电源）
	行波管

	
	
	传统行波管
	小型行波管

	输出功率（W）
	6
	120
	10

	效率（%）
	<10
	62
	50

	尺寸（mm）
	326  327  36
	85  63  325
	15  20  300

	重量（kg）
	4.6
	0.9
	0.3





附件2

分层传输
1	分层传输的原理
两种或多种不同载噪比要求的调制方案经时分多路复用而形成分层传输信号。通过使用载噪比要求较低的稳健型调制/信道编码方案，能以较低数据速率传输最低质量视频信号和音频等基本信息。另一方面，通过使用载噪比要求较高的高效调制方案，可传输用于高清电视或5.1声道环绕声的高数据率部分。接收器根据实际的接收载噪比情况选择相应的数据流。因此，可根据接收载噪比减弱情况，使用分层传输来实现逐渐降低图像质量的数字系统中的分步降级。
17.3 GHz以上广播卫星频段的雨致衰减远高于12 GHz频段的衰减。通过采用分层传输可以减少因雨致衰减造成的业务中断。有关分层传输的详细信息，请参考ITU‑R BO.2007报告的附件1。
分层传输方案可与其它技术整合。例如，附件3中所述的接收装置具备存储功能的非实时广播和普通的实时广播等各种业务，可使用分层传输方案同时传输。在本方案中，多级调制信号BPSK、QPSK、8-PSK都可时分多路复用。
分层传输方案也可以与可伸缩视频编码（SVC）技术整合。SVC技术能产生有基极层和增强层的可伸缩视频基本流。可伸缩视频编码视频数据通过可变编码调制（VCM）方案处理。在VCM中，低质数据（基极层）可采用比高质数据（增强层）更加稳健的调制方案传送。因此，在晴空条件下，基极层和增加层都可以接收，这样便于提供高清业务。相反，在雨致衰减条件下，只有低质视频业务才能接收基极层。
2	分层传输示例
2.1	基于调制方案的分层传输
ITU-R BO.1516建议书 — 在11/12 GHz频率范围内运行的卫星所用的数字多节目电视系统中提供了分层传输的实例。在D系统中，以BPSK、QPSK和格子码8-PSK（TC8-PSK）调制的多种传输信号都可被时分多路复用。在本系统中，BPSK 1/2和TC8-PSK间的所需载噪比差为8.2 dB，被视为分层传输的最大增益。
2.2	基于可伸缩视频编码技术的分层传输
图4所示为使用21 GHz频段提供分层卫星高清广播业务的原理图。可伸缩编码视频数据通过VCM传输。例如，低质数据由QPSK调制，而高质数据则由8PSK调制。因而可以提高链路可用率。通过在媒体源层面和传输层面分层可以实现这种质量选择型业务。

图4
基于可伸缩视频编码技术的分层广播



附件3

接收机具备存储能力的广播系统
1	接收机具备存储能力的非实时广播系统的原理
随着硬盘等存储设备的容量增加和价格降低，市场上开始出现了自带存储设备的接收器。我们已进行了多次研究，以调查广播业务存储功能的优点。
从统计学上来讲，足以造成信号中断的大雨只会在一天中短时出现。利用这种特征，可提前传输节目，并将它们存储在接收器中，以避免在发生这种情况时造成业务中断。
采用存储型接收装置，不可避免地会出现长时间的传输延迟。这种延迟取决于所要采用的方案以及解决信号中断的能力。实况新闻节目等实时节目可能并不适合于存储在接收系统中。
尚需进一步研究非实时广播的业务可用性。
2	例举法
2.1	重复传输
通过采用存储装置提高业务可用性的广播卫星业务传播方案的一个实例是重复传输。在这种方式中，节目被重复传输，将完整的数据传送到存储设备，从而避免因雨致衰减而造成连接中断。
因可以在晴空条件下获得高载噪比，可通过使用16-QAM等高频率使用效率调制而补偿因重复传输而出现的效率降低。合适的重复数、间隔和调制方案等系统参数尚待今后进行研究。
2.2	长块长数据交织
可采用很长间隔的交织解决间隔内可能发生的适时短时接收信号中断。
节目数据在传输侧以较长的传输间隔传播（即交织）。接收器先将传送的信号储存在存储设备中，再用它来重建（即解交织）原始节目。因丢失的连续数据会通过解交织而分散在接收器中，所以，即使有一部分传送的数据因雨致衰减而丢失，也可以使用纠错码重建节目数据。
合适的交织长度和调制方案等系统参数尚待今后进行研究。
2.2.1	长块长数据交织系统示例
我们曾使用在为期一年内所收集的雨致衰减数据进行了长块长数据交织的模拟，以验证方案的有效性。图5所示为模拟示意图。右图为使用外码1和内码完成纠错的传统数字BSS系统。左图为由大容量存储设备和相关纠错编码器和解码器（外码2）组成的附加长块长度数据块。所采用的模拟参数如下：

–	接收位置：东京（K气候带）
–	所用雨致衰减数据：从2000年5月到2001年4月在12 GHz频段测得并用ITU-R P.618建议书中的频率变标公式转化为21 GHz频段内的数据
–	调制：TC8-PSK
–	卫星pfd: –114.0 dB(W/(m2 · MHz))。
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]我们通过增加有效全向辐射功率评估了长块长数据交织的表现。它被定义为：“没有长块长数据交织，但通过有长块长数据交织的模拟块而获得了同样业务可用性的传统BSS系统的有效全向辐射功率”。
图6所示为作为交织期函数的有效全向辐射功率增大情况。其中外码2的纠错能力被设置为20%或40%。有效全向辐射功率随交织期延长而增大，同时会增加存储容量和传输延迟。外码2的纠错能力越强，有效全向辐射功率随牺牲的传输信息速率增加而增大得越多。例如，取20%的纠错能力，将交织期从一个小时增加到12或24小时分别相当于增加2.4或6.2 dB的有效全向辐射功率。
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此次模拟基于在一年多的时间内在特定位置取得的数据。如果这些数据取自不同位置、不同卫星pfd或者时间更长，则会观察到不同的效果。应根据系统要求仔细选择参数。



[bookmark: OLE_LINK6][bookmark: OLE_LINK9]附件3的
附录1

因17.3-2.5 GHz间BSS频段内大气气体造成的
雨致衰减和吸收以及某些相关馈电线连接
1	介绍
和12 GHz频段相比，17.3-2.5 GHz间BSS频段的重要特征是传播损耗较大。仰角是造成这些高频频段中雨致衰减和大气吸收的重要因素。可根据要克服的传播损耗来选择合适的缓解技术。本附录在地面接收站频率和位置方面对传播损耗进行了初步比较。
本建议书附件3的附录1中表格中所述城市仅用于举例。

2	计算参数
计算中使用了以下建议书：
–	接收站的海拔高度：ITU-R P.1511建议书（数据库）
–	年平均地表温度：ITU-R P.1510建议书（数据库）
–	地表水蒸汽密度（一年的1%）：P.836建议书（数据库）
–	大气气体衰减模型：ITU-R P.676建议书（数据库） 
–	云层衰减：ITU-R P.840建议书 — 降雨量模型：ITU-R P.837建议书（数据库）
–	特定衰减：ITU-R P.838建议书（数据库）
–	降雨量模型：ITU-R P.839建议书（数据库）
–	雨致衰减模型：ITU-R P.618建议书（数据库）
[bookmark: OLE_LINK10][bookmark: OLE_LINK13]–	卫星的轨道位置：假设与第一、第二和第三区12 GHz BSS计划的位置完全相同（请参考《无线电规则》附录30）。
3	下行链路频段内的雨致衰减和气体吸收 
我们对第一、第二和第三区多个城市在这些频段的雨致衰减和大气吸收和12 GHz频段进行了比较。
大气中的水蒸汽和氧气会造成吸收，并且水蒸汽密度在整年内都不恒定。在本研究中，我们使用从ITU数据库中摘录的超过一年1%时间的数值估算大气吸收。
如表3和4中所示，在21.7 GHz的大气吸收范围为1.2到2.0 dB，而在12.0 GHz约为0.2 dB。在21.7 GHz上的雨致衰减约为12.0 GHz的四倍，单位为分贝。
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表3
第一区中某些城市的大气气体吸收和雨致衰减
	
	莫斯科
	伦敦
	巴黎
	伊斯坦布尔

	经度/纬度（度）
	37.6 E/55.8 N
	0.1 E/51.5 N
	2.3 E/48.9 N
	29.0 E/41.0 N

	卫星的轨道位置（度）
	36.0 E
	33.5 W
	7.0 W
	42.0 E

	仰角（度）
	26.5
	23.2
	33.2
	40.7

	R0.01 (mm/h)
	31.7
	30.8
	34.0
	38.8

	
	年时间百分比
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz

	大气吸收
	–
	0.2 dB
	2.0 dB
	0.2 dB
	2.0 dB
	0.2 dB
	1.6 dB
	0.1 dB
	1.5 dB

	雨致衰减
	0.3%
	1.0 dB
	3.4 dB
	1.0 dB
	3.4 dB
	0.9 dB
	3.1 dB
	1.0 dB
	3.5 dB

	
	0.1%
	1.9 dB
	6.4 dB
	1.9 dB
	6.3 dB
	1.7 dB
	5.8 dB
	1.9 dB
	6.5 dB



表4
第三区某些城市的大气气体吸收和雨致衰减
	
	东京
	吉隆坡
	首尔
	曼谷

	经度/纬度（度）
	139.8 E/35.7 N
	101.7 E/3.2 N
	127 E/37.6 N
	100.5 E/13.8 N

	卫星的轨道位置（度）
	110.0 E
	91.5 E
	116.0 E
	98.0 E

	仰角（度）
	38.0
	77.4
	44.9
	73.5

	R0.01 (mm/h)
	48.0
	93.9
	50.6
	86.7

	
	年时间百分比
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz
	12.0 GHz
	21.7 GHz

	大气吸收
	–
	0.2 dB
	1.9 dB
	0.1 dB
	1.2 dB
	0.2 dB
	1.8 dB
	0.1 dB
	1.4 dB

	雨致衰减
	0.3%
	1.5 dB
	5.5 dB
	3.7 dB
	14.7 dB
	1.4 dB
	5.2 dB
	3.0 dB
	12.2 dB

	
	0.1%
	2.8 dB
	10.0 dB
	6.6 dB
	24.7 dB
	2.7 dB
	9.4 dB
	5.5 dB
	20.9 dB
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表5中比较了第二区某些城市在17.5 GHz和12.5 GHz上的传播损耗。在17.5 GHz上的雨致衰减比在 12.5 GHz上最高大2.5倍，单位为分贝。

表5
第二区某些城市的大气气体吸收和雨致衰减
	
	迈阿密
	里约热内卢

	经度/纬度（度）
	80.2 W/25.8 N
	43.2 W/22.9 S

	卫星的轨道位置（度）
	51.8
	63.1

	仰角（度）
	101.2 W
	45.2 W

	R0.01 (mm/h)
	89.1
	56.5

	
	年时间百分比
	12.5 GHz
	17.5 GHz
	12.5 GHz
	17.5 GHz

	大气吸收
	–
	0.1 dB
	0.4 dB
	0.1 dB
	0.3 dB

	雨致衰减
	0.3%
	2.7 dB
	5.8 dB
	2.0 dB
	4.4 dB

	
	0.1%
	4.9 dB
	10.4 dB
	3.7 dB
	7.9 dB



我们计算了平均年0.1% 和0.3%的时间内所有国际电联成员国首都城市在 12 GHz频段和17/21 GHz频段上的雨致衰减。图6、7和8以各地区的柱状图显示了计算结果。和第一区相比，第三区国家首都城市的雨致衰减分布在21.7 GHz上更大的范围内。
在这三个地区，40.5-42.5 GHz频段都被划分给广播卫星业务。图6、7和8所示为41.5 GHz上的大气吸收和雨致衰减。42 GHz频段上的雨致衰减远高于17/21 GHz频段。


 (
B
O.1659-07a
)


 (
B
O.1659-07b
)


图 7с
第一区国家首都在一年的0.3%时间内在12 GHz上的雨致衰减
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表6
第一区某些城市在41.5 GHz上的大气吸收雨致衰减
	
	年时间
百分比
	莫斯科
	伦敦
	巴黎
	伊斯坦布尔

	
	
	41.5 GHz

	大气吸收
	–
	1.7 dB
	1.7 dB
	1.3 dB
	1.2 dB

	雨致衰减
	3.0%
	2.4 dB
	2.3 dB
	2.1 dB
	2.5 dB

	
	1.0%
	4.9 dB
	4.8 dB
	4.5 dB
	5.2 dB

	
	0.3%
	10.1 dB
	9.9 dB
	9.2 dB
	10.6 dB

	
	0.1%
	17.9 dB
	17.6 dB
	16.4 dB
	18.7 dB




表7
第二区某些城市在41.5 GHz上的大气吸收雨致衰减
	
	年时间
百分比
	迈阿密
	里约热内卢

	
	
	41.5 GHz

	大气吸收
	–
	1.1 dB
	1.0 dB

	雨致衰减
	3.0%
	6.2 dB
	4.6 dB

	
	1.0%
	12.5 dB
	9.4 dB

	
	0.3%
	27.0 dB
	21.6 dB

	
	0.1%
	45.4 dB
	36.5 dB



表8
第三区某些城市在41.5 GHz上的大气吸收雨致衰减
	
	年时间
百分比
	东京
	吉隆坡
	首尔
	曼谷

	
	
	41.5 GHz

	大气吸收
	–
	1.4 dB
	0.9 dB
	1.3 dB
	1.0 dB

	雨致衰减
	3.0%
	4.0 dB
	8.0 dB
	3.8 dB
	7.6 dB

	
	1.0%
	8.1 dB
	15.9 dB
	7.7 dB
	15.2 dB

	
	0.3%
	16.3 dB
	45.2 dB
	15.5 dB
	38.1 dB

	
	0.1%
	28.3 dB
	72.6 dB
	26.9 dB
	62.2 dB



4	BSS馈线链路频段内的雨致衰减和气体吸收
我们对18和28 GHz频段进行了类似计算。这些频段是所有地区馈电线连接的候选频段。我们也对25 GHz频段进行了计算。此频段是第二和第三区的另一候选频段。计算结果如表9、10和11所示。
表9
第一区某些城市的大气气体吸收和雨致衰减
	
	年时间
百分比
	莫斯科
	伦敦

	
	
	18.1 GHz
	27.8 GHz
	18.1 GHz
	27.8 GHz

	大气吸收
	–
	0.6 dB
	1.1 dB
	0.6 dB
	1.1 dB

	雨致衰减
	0.3%
	2.4 dB
	5.4 dB
	2.4 dB
	5.3 dB

	
	0.1%
	4.5 dB
	9.8 dB
	4.5 dB
	9.7 dB

	
	
	巴黎
	伊斯坦布尔

	
	
	18.1 GHz
	27.8 GHz
	18.1 GHz
	27.8 GHz

	大气吸收
	–
	0.5 dB
	0.9 dB
	0.4 dB
	0.8 dB

	雨致衰减
	0.3%
	2.2 dB
	4.9 dB
	2.5 dB
	5.6 dB

	
	0.1%
	4.1 dB
	9.0 dB
	4.6 dB
	10.2 dB




表10
第二区某些城市的大气气体吸收和雨致衰减
	[bookmark: _GoBack]
	年时间
百分比
	迈阿密
	里约热内卢

	
	
	18.1 GHz
	25.0 GHz
	27.8 GHz
	18.1 GHz
	25.0 GHz
	27.8 GHz

	大气吸收
	–
	0.5 dB
	1.1 dB
	0.8 dB
	0.4 dB
	1.0 dB
	0.7 dB

	雨致衰减
	0.3%
	6.2 dB
	12.0 dB
	14.6 dB
	4.7 dB
	9.2 dB
	11.3 dB

	
	0.1%
	11.1 dB
	20.9 dB
	25.1 dB
	8.5 dB
	16.2 dB
	19.6 dB




表11
第三区某些城市的大气气体吸收和雨致衰减
	
	年时间
百分比
	东京
	吉隆坡

	
	
	18.1 GHz
	25.0 GHz
	27.8 GHz
	18.1 GHz
	25.0 GHz
	27.8 GHz

	大气吸收
	–
	0.5 dB
	1.4 dB
	1.0 dB
	0.3 dB
	0.9 dB
	0.6 dB

	雨致衰减
	0.3%
	3.8 dB
	7.2 dB
	8.7 dB
	9.9 dB
	19.6 dB
	24.0 dB

	
	0.1%
	7.0 dB
	12.9 dB
	15.5 dB
	17.0 dB
	32.6 dB
	39.5 dB

	
	
	首尔
	曼谷

	
	
	18.1 GHz
	25.0 GHz
	27.8 GHz
	18.1 GHz
	25.0 GHz
	27.8 GHz

	大气吸收
	–
	0.5 dB
	1.3 dB
	0.9 dB
	0.4 dB
	1.0 dB
	0.7 dB

	雨致衰减
	0.3%
	3.6 dB
	6.8 dB
	8.3 dB
	8.2 dB
	16.3 dB
	20.0 dB

	
	0.1%
	6.6 dB
	12.2 dB
	14.8 dB
	14.3 dB
	27.6 dB
	33.5 dB


5	21 GHz频段的下行链路业务可用性
我们采用各种pfd值计算BSS系统的业务可用性。我们使用了直径为45 cm的接收天线。使用QPSK、8-PSK 和16-QAM调制方案的DVB-S、DVB-S2和ISDB-S信号是本次研究的候选信号。本系统所需的载噪比因调制和编码而异。使用调制和编码时需权衡业务可用性和频率使用效率。
表12中所示为载噪比超过5.6 dB、7.5 dB、10.7 dB和17.0 dB的平均年的时间百分比，在示例中pfd等于−105 dB(W/(m2 · MHz))、−115 dB (W/(m2 · MHz))和−120 dB (W/(m2 · MHz))，表13中则等于−105 dB(W/(m2 · MHz))。
链路预算包括雨致衰减、云层衰减、气体衰减、闪烁和天线指向损耗。

表12
第一区某些城市21 GHz频段BSS下行链路的年度业务可用性
	
	莫斯科
	伦敦

	仰角（度）
	26.5
	23.2

	pfd (dB(W/(m2 · MHz)))
	–105.0
	−115.0
	−120.0
	–105.9
	−115.0
	−120.0

	总体载噪比
	5.6 dB
	99.99%
	99.96%
	99.89%
	99.99%
	99.97%
	99.90%

	
	7.5 dB
	99.99%
	99.95%
	99.81%
	99.99%
	99.95%
	99.84%

	
	10.7 dB
	99.98%
	99.89%
	99.38%
	99.99%
	99.90%
	99.53%

	
	17.0 dB
	99.93%
	98.48%
	NA[footnoteRef:1] [1: 	NA:因此水平的pfd不能达到所需的载噪比水平，所以不适用。] 

	99.92%
	99.04%
	NA1

	R0.01 (mm/h)
	31.7
	30.9

	雨致衰减[footnoteRef:2] (dB) [2: 	计算的一年内99.9%的时间的雨致衰减。] 

	6.5
	6.6

	
	比勒陀利亚
	伊斯坦布尔

	仰角（度）
	59.9
	40.7

	pfd (dB(W/(m2 · MHz)))
	–105.0
	−115.0
	−120.0
	–105.0
	−115.0
	−120.0

	总体载噪比
	5.6 dB
	99.97%
	99.87%
	99.69%
	99.99%
	99.96%
	99.88%

	
	7.5 dB
	99.97%
	99.84%
	99.50%
	99.99%
	99.94%
	99.79%

	
	10.7 dB
	99.95%
	99.67%
	98.63%
	99.98%
	99.88%
	99.30%

	
	17.0 dB
	99.82%
	95.80%
	NA1
	99.94%
	98.35%
	NA1

	R0.01 (mm/h)
	31.8
	38.9

	雨致衰减2 (dB)
	5.8
	6.7

	
	亚历山大
	

	仰角（度）
	35.8
	

	pfd (dB(W/(m2 · MHz)))
	−105.0
	−115.0
	−120.0
	

	总体载噪比
	5.6 dB
	99.99%
	99.99%
	99.99%
	

	
	7.5 dB
	99.99%
	99.99%
	99.99%
	

	
	10.7 dB
	99.99%
	99.99%
	99.94%
	

	
	17.0 dB
	99.99%
	99.60%
	NA1
	

	R0.01 (mm/h)
	5.4
	

	雨致衰减2(dB)
	1.4
	


注 — 表12中所示的位置仅用于提供第一区业务可用性的示例。业务可用性取决于仰角，也取决于在第一区的位置。因此，低于−120 dB(W/(m2 MHz))的pfd值也可以在雨致衰减低于表12中的值的地区使用。

表13
第三区某些城市21 GHz频段BSS下行链路的年度业务可用性
	
	东京
	吉隆坡
	首尔
	曼谷
	威灵顿

	仰角（度）
	38.0
	77.4
	44.9
	73.5
	42.3

	pfd (dB(W/(m2 · MHz)))
	–105.0
	–105.0
	–105.0
	–105.0
	–105.0

	总体载噪比
	5.6 dB
	99.98%
	99.81%
	99.98%
	99.88%
	99.99%

	
	7.5 dB
	99.97%
	99.77%
	99.97%
	99.85%
	99.99%

	
	10.7 dB
	99.95%
	99.68%
	99.95%
	99.78%
	99.99%

	
	17.0 dB
	99.80%
	99.36%
	99.83%
	99.44%
	99.94%

	R0.01 (mm/h)
	48.0
	93.6
	50.6
	87.1
	41.7

	雨致衰减2 (dB)
	10.0
	26.3
	14.2
	21.5
	6.4


注 — 表13中所述的城市仅用于提供第三区业务可用性的示例。业务可用性取决于仰角，也取决于在第三区的位置。

16-QAM等频率效率更高的调制方案可能适用于未来的BSS系统。但调制方案所需的载噪比低于TC8-PSK。此外，它对卫星应答器的非线性较为敏感。我们暂时采用17.0 dB的所需载噪比。
在BSS中，使用21 GHz频段时，为了达到与12 GHz频段相似的业务可用性，须补偿大得多的雨致衰减。传统的卫星设计是将衰减视为余量计算有效全向辐射功率。因此，系统需要太大型的卫星和很高的晴空pfd，而这样是不经济的。所以，为了在特定地区通过可承受的卫星系统提供广播卫星业务，需采取有效措施补偿雨致衰减。
[bookmark: OLE_LINK1]表12中例举的第一区中某些城市在21 GHz频段上下行链路的年业务可用性远大于《无线电规则》附录30中的12 GHz计划，即最差月份的99%，相当于99.7%的年业务可用性。如果地球表面功率通量密度等于−105 dB(W/(m2 · MHz))的可用性水平远大于预期可用性，基于卫星操作员的目的和目标服务区，可以设想：为了达到所需可用性，可降低由空间站发射而在地球表面产生的功率通量密度。这种功率降低可能直接影响卫星设计（即相同功耗包络线的更多运行的应答器）或相应成本（即降低影响影响卫星成本的总功耗）。
对于第一区，地表降低的功率通量密度：
1)	如果apfd（即降低10 dB）为−115 dB(W/(m2 · MHz))，表12中第一区某些示例城市载噪比为7.5和10.7 dB时的年业务可用性大于表12中第一区某些例举城市在地表功率通量密度为−105 dB(W/(m2 · MHz))时的年业务可用性。

2)	如果pfd为−120 dB(W/(m2 · MHz)) (即降低15 dB)，表12中所列的第一区某些城市载噪比为5.6 dB时的年业务可用性远大于表12中第一区其它城市在地表功率通量密度为−105 dB(W/(m2 · MHz))时年业务可用性。
对于第一区，地表−105 dB(W/(m2 · MHz))的功率通量密度能有效提高表12中所示第一区某些城市的年业务可用性。例如，应注意的是：为了将10.7 dB载噪比的年业务可用性从99.90% 提高到99.99%，第一区中降雨量R0.01%低于31 mm/h的城市可以考虑使用−105 dB(W/(m2 · MHz))的地表pfd，而非−115 dB(W/(m2 · MHz))。
如表12和13中所示，特定卫星网络的所需地表功率通量密度与多种因素密切相关（如总在目标区上方观察到的总链路衰减，所需的可用性、调制方案等）。
6	结论
本附录显示：
–	17.3-42.5 GHz频段的雨致衰减和气体吸收远大于12 GHz频段。
–	采用传统的卫星系统设计时，为了实现可用性目标在测算有效全向辐射功率时需考虑链路容限要求。在某些情况下，所需有效全向辐射功率可能太高，不能用于传统的卫星系统。
–	在指定的传播条件下，可能需要使用相应的雨致衰减缓解技术来推进在更高频段引入可行的BSS系统。
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 12.00		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2																												データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		1.577		0.113		0.102		0.065		0.284		1.78		1.769				0		データ区間		頻度																		0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		3.662		0.142		0.147		0.175		0.401		3.999		4.005				10		0		0																		1		1		3

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		3.309		0.186		0.168		0.108		0.447		3.632		3.614				20		10		0																		2		2		44

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		1.881		0.141		0.121		0.074		0.307		2.119		2.1				30		20		3																		3		3		32

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		1.69		0.169		0.157		0.094		0.366		1.99		1.978				40		30		22																		4		4		15

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		1.345		0.115		0.112		0.043		0.219		1.52		1.517				50		40		28																		5		5		13

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		1.526		0.139		0.103		0.017		0.349		1.72		1.685				60		50		22																		6		6		7

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		2.217		0.207		0.187		0.178		0.409		2.637		2.617				70		60		11																		7		7		4

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		1.778		0.164		0.144		0.165		0.328		2.134		2.115				80		70		17																		8		8		0

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		3.286		0.081		0.08		0.092		0.206		3.465		3.465				90		80		8																		9		9		0

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		2.072		0.217		0.199		0.253		0.488		2.593		2.575				100		90		7																		10		10		0

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		4.977		0.117		0.119		0.287		0.35		5.393		5.395				110		100		0																		11		11		0

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		3.542		0.12		0.118		0.111		0.255		3.782		3.779				120		110		0																		12		12		0

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		1.238		0.107		0.095		0.062		0.268		1.435		1.423						120		0																		13		13		0

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		2.349		0.172		0.155		0.112		0.375		2.661		2.644						次の級																				14		14		0

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		1.825		0.187		0.178		0.219		0.352		2.262		2.252																Region 1										15		15		0

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		2.907		0.105		0.104		0.1		0.212		3.119		3.119																										16		16		0

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		1.793		0.144		0.127		0.066		0.274		2.024		2.007																										17		17		0

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		4.748		0.126		0.124		0.266		0.362		5.153		5.151																										18		18		0

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		4.448		0.11		0.11		0.273		0.318		4.842		4.843																										19		19		0

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		4.567		0.126		0.125		0.192		0.35		4.898		4.897																										20		20		0

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		4.431		0.115		0.114		0.177		0.314		4.735		4.733																										21		21		0

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		5.27		0.11		0.11		0.105		0.315		5.494		5.494																										22		22		0

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		3.575		0.106		0.106		0.088		0.278		3.78		3.78				0		データ区間		頻度																		23		23		0

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		5.452		0.115		0.12		0.289		0.343		5.866		5.872				10		0		0																		24		24		0

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		2.709		0.154		0.123		0.087		0.33		2.971		2.94				20		10		0																		25		25		0

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		2.52		0.171		0.129		0.055		0.39		2.775		2.733				30		20		1																		26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		2.058		0.189		0.171		0.161		0.378		2.441		2.423				40		30		1																		27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		2.057		0.222		0.206		0.263		0.47		2.589		2.573				50		40		1																		28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		4.203		0.123		0.12		0.17		0.314		4.507		4.503				60		50		5																		29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		2.968		0.332		0.315		0.451		0.798		3.843		3.826				70		60		3																		30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		1.186		0.12		0.116		0.074		0.268		1.408		1.404				80		70		3																		31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		1.339		0.171		0.126		0.04		0.406		1.607		1.563				90		80		2																		32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		2.286		0.091		0.089		0.1		0.217		2.487		2.484				100		90		3																		33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		1.902		0.248		0.23		0.264		0.482		2.467		2.449				110		100		9																		34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		2.288		0.076		0.072		0.09		0.179		2.461		2.457				120		110		9																		35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		1.666		0.162		0.148		0.192		0.345		2.052		2.038						120		0																		36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		1.679		0.231		0.217		0.247		0.444		2.208		2.194						次の級		0																				次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		1.993		0.209		0.202		0.266		0.505		2.524		2.517

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		6.171		0.116		0.118		0.258		0.343		6.554		6.556																Region 3												データ区間		頻度

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		1.51		0.118		0.117		0.057		0.225		1.701		1.7																										0		0		0

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		5.713		0.118		0.12		0.262		0.354		6.103		6.105																										1		1		2

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		4.208		0.115		0.12		0.232		0.277		4.563		4.569																										2		2		1

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		4.48		0.112		0.117		0.315		0.304		4.917		4.921																										3		3		7

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		6.193		0.125		0.13		0.352		0.376		6.68		6.685																										4		4		2

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		1.825		0.134		0.116		0.068		0.311		2.052		2.034																										5		5		4

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		4.895		0.121		0.124		0.343		0.361		5.371		5.374																										6		6		7

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		2.146		0.191		0.177		0.161		0.381		2.53		2.516																										7		7		7

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		2.206		0.228		0.211		0.275		0.532		2.766		2.749																										8		8		7

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		2.53		0.175		0.154		0.136		0.359		2.865		2.844																										9		9		0

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		2.651		0.147		0.119		0.083		0.313		2.9		2.871																										10		10		0

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		2.108		0.203		0.206		0.291		0.515		2.657		2.659																										11		11		0

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		1.055		0.088		0.097		0.059		0.184		1.217		1.227																										12		12		0

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		1.306		0.243		0.254		0.31		0.593		1.965		1.975																										13		13		0

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		1.388		0.167		0.128		0.046		0.373		1.65		1.611																										14		14		0

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		1.184		0.13		0.101		0.038		0.269		1.381		1.352																										15		15		0

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		1.074		0.115		0.119		0.057		0.209		1.265		1.269																										16		16		0

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		3.297		0.103		0.102		0.117		0.273		3.528		3.527																										17		17		0

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		0.741		0.116		0.118		0.039		0.205		0.922		0.924																										18		18		0

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		1.041		0.133		0.123		0.103		0.279		1.31		1.301																										19		19		0

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		1.746		0.141		0.105		0.039		0.303		1.951		1.916																										20		20		0

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		5.284		0.119		0.122		0.328		0.357		5.742		5.745																										21		21		0

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		1.365		0.172		0.14		0.087		0.378		1.672		1.64																										22		22		0

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		1.95		0.157		0.145		0.098		0.305		2.228		2.216																										23		23		0

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		2.315		0.098		0.097		0.079		0.187		2.499		2.498																										24		24		0

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		1.741		0.192		0.178		0.225		0.355		2.19		2.176																										25		25		0

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		1.956		0.179		0.161		0.187		0.372		2.354		2.335																										26		26		0

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		1.727		0.205		0.189		0.215		0.386		2.186		2.169																										27		27		0

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		4.691		0.136		0.132		0.093		0.377		4.936		4.931																										28		28		0

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		2.451		0.171		0.142		0.117		0.372		2.766		2.737																										29		29		0

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		1.908		0.167		0.16		0.2		0.322		2.299		2.292																										30		30		0

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		3.43		0.1		0.1		0.187		0.247		3.725		3.725																										31		31		0

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		1.946		0.135		0.126		0.11		0.264		2.208		2.199																										32		32		0

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		3.514		0.107		0.105		0.19		0.254		3.82		3.817																										33		33		0

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		2.5		0.153		0.108		0.057		0.326		2.73		2.685																										34		34		0

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		1.279		0.187		0.174		0.146		0.274		1.639		1.625																										35		35		0

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		2.641		0.149		0.142		0.236		0.39		3.052		3.045																										36		36		0

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		1.495		0.116		0.11		0.039		0.269		1.673		1.667																												次の級		0

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		2.244		0.111		0.115		0.072		0.228		2.438		2.442

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		4.052		0.103		0.103		0.112		0.234		4.273		4.274

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		3.567		0.141		0.143		0.108		0.275		3.827		3.829

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		3.611		0.119		0.121		0.301		0.339		4.046		4.048

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		3.112		0.113		0.112		0.088		0.217		3.321		3.32

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		1.876		0.219		0.204		0.2		0.445		2.341		2.327

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		1.686		0.177		0.165		0.063		0.423		1.976		1.964

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		2.095		0.215		0.2		0.223		0.419		2.571		2.556

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		2.042		0.142		0.13		0.139		0.363		2.353		2.34

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		1.647		0.138		0.114		0.06		0.351		1.88		1.856

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		2.216		0.166		0.149		0.148		0.31		2.55		2.534

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		3.783		0.081		0.08		0.086		0.204		3.955		3.954

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		1.854		0.205		0.185		0.178		0.347		2.266		2.246

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		1.64		0.222		0.21		0.233		0.461		2.15		2.138

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		2.043		0.135		0.138		0.067		0.227		2.257		2.259

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		3.76		0.115		0.117		0.153		0.285		4.037		4.04

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		6.177		0.107		0.106		0.165		0.309		6.456		6.456

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		2.852		0.257		0.219		0.18		0.588		3.345		3.307

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		4.487		0.1		0.098		0.052		0.283		4.649		4.647

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		5.178		0.118		0.121		0.337		0.352		5.644		5.647

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		6.469		0.107		0.11		0.2		0.31		6.783		6.785

		SUI		Switzerland (Confede		Bern		7.44		46.95		0.789		-18.8		30.245		43.49		2.139		0.155		0.141		0.104		0.3		2.418		2.404

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		2.064		0.191		0.175		0.159		0.371		2.445		2.429

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		2.344		0.159		0.138		0.11		0.311		2.632		2.612

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		2.403		0.12		0.114		0.196		0.291		2.735		2.729

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		1.242		0.123		0.099		0.039		0.254		1.43		1.405

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		2.901		0.103		0.104		0.151		0.179		3.16		3.161

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		5.393		0.13		0.132		0.299		0.398		5.836		5.838

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		1.459		0.118		0.118		0.051		0.211		1.642		1.642

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		0.732		0.109		0.108		0.072		0.203		0.938		0.937

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		1.7		0.17		0.145		0.079		0.383		1.99		1.965

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		1.024		0.111		0.103		0.049		0.22		1.207		1.198

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		5.47		0.118		0.116		0.108		0.346		5.706		5.705

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		0.995		0.111		0.099		0.03		0.274		1.172		1.16

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		4.536		0.089		0.091		0.136		0.245		4.768		4.77

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		1.839		0.171		0.159		0.186		0.316		2.22		2.208

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		1.382		0.136		0.143		0.071		0.278		1.615		1.623

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		2.321		0.105		0.103		0.081		0.245		2.52		2.517

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		3.919		0.11		0.109		0.145		0.235		4.182		4.18

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		3.35		0.11		0.111		0.133		0.251		3.601		3.603

		xxx		xxxxxxxxxxxxxxxxxxxx		xxxxxxxxxxxxxxxxxxx		0		0		0		0		90		77.506		6.462		0.108		0.101		0.119		0.285		6.695		6.688

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		0.877		0.1		0.099		0.038		0.152		1.028		1.027

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		2.388		0.126		0.115		0.141		0.264		2.67		2.658

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		4.95		0.138		0.15		0.366		0.363		5.467		5.479

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		5.866		0.116		0.121		0.227		0.317		6.217		6.222

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		7.288		0.147		0.147		0.292		0.461		7.741		7.741

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		2.208		0.094		0.093		0.15		0.187		2.459		2.459

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		5.981		0.117		0.121		0.26		0.337		6.367		6.371

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		2.388		0.17		0.163		0.269		0.205		2.835		2.828

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		6.129		0.13		0.137		0.286		0.393		6.557		6.565

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		5.102		0.112		0.116		0.226		0.304		5.449		5.453

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		7.352		0.111		0.121		0.34		0.326		7.81		7.82

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		3.519		0.142		0.148		0.295		0.254		3.964		3.971

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		6.376		0.114		0.121		0.225		0.353		6.726		6.732

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		0.915		0.099		0.101		0.042		0.191		1.075		1.077

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		2.973		0.17		0.169		0.382		0.325		3.54		3.54

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		7.173		0.106		0.113		0.231		0.31		7.516		7.523

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		2.551		0.169		0.159		0.297		0.25		3.028		3.018

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		2.403		0.18		0.165		0.317		0.253		2.911		2.896

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		4.184		0.135		0.128		0.293		0.343		4.625		4.618

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		6.808		0.123		0.132		0.305		0.38		7.246		7.255

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		6.743		0.103		0.107		0.221		0.302		7.074		7.078

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		6.46		0.116		0.122		0.225		0.342		6.81		6.816

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		3.436		0.145		0.149		0.192		0.302		3.786		3.789

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		7.018		0.128		0.139		0.249		0.403		7.406		7.417

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		1.9		0.121		0.123		0.146		0.291		2.188		2.189

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		2.891		0.167		0.175		0.215		0.264		3.285		3.293

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		5.652		0.137		0.132		0.319		0.39		6.121		6.116

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		7.155		0.11		0.117		0.309		0.327		7.581		7.587

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		5.376		0.093		0.093		0.133		0.266		5.609		5.608

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		6.531		0.135		0.138		0.292		0.393		6.97		6.972

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		6.029		0.114		0.121		0.296		0.335		6.447		6.455

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		7.406		0.111		0.116		0.265		0.331		7.789		7.794

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		5.607		0.112		0.116		0.24		0.316		5.967		5.971

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		4.22		0.119		0.123		0.273		0.315		4.623		4.628

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		7.074		0.106		0.114		0.245		0.313		7.432		7.44

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		4.004		0.128		0.124		0.316		0.298		4.458		4.454

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		5.203		0.135		0.14		0.26		0.366		5.61		5.615
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頻度

R0.01 (mm/h)

Number of cities

FIGURE 1
Rainfall rate R0.01 in capital cities in Region 1



		



R0.01 (mm/h)
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FIGURE 2
Rainfall rate R0.01 in capital cities in Region 3



		



Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6a
Rain attenuation for 0.1% of the year in capitalcities of Region 1 
countries at 12 GHz



		



Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 8a
Rain attenuation for 0.1% of the year in capitalcities of Region 3 
countries at 12 GHz
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Rain attenuation at 21.7 GHz (dB)

Number of cities

FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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在21.7 GHz 上的雨致衰减（dB）

城市数

图 7b
第一区国家首都在一年的0.3%时间内在21.7 GHz上的雨致衰减
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 21.70		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		5.76		1.22		1.103		0.208		0.399		7.201		7.084				0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		12.72		1.697		1.931		0.555		0.563		14.984		15.218				1		1		0

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		10.954		1.837		1.651		0.342		0.629		13.151		12.965				2		2		0

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		6.524		1.522		1.29		0.235		0.431		8.295		8.063				3		3		2

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		5.559		1.559		1.472		0.298		0.515		7.438		7.351				4		4		3

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		4.778		0.86		0.879		0.135		0.307		5.782		5.801				5		5		13

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		5.952		1.742		1.278		0.055		0.489		7.769		7.305				6		6		13

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		7.496		1.995		1.891		0.567		0.576		10.079		9.975				7		7		22

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		6.321		1.753		1.628		0.524		0.461		8.613		8.489				8		8		10

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		11.852		0.811		0.848		0.292		0.288		12.958		12.996				9		9		9

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		6.898		2.156		2.087		0.805		0.687		9.889		9.82				10		10		5

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		18.089		1.451		1.597		0.911		0.491		20.457		20.604				11		11		3

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		12.674		1.515		1.55		0.351		0.358		14.545		14.58				12		12		4

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		4.942		1.285		1.114		0.197		0.376		6.438		6.267				13		13		4

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		7.708		1.503		1.329		0.354		0.528		9.583		9.409				14		14		6

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		6.191		1.767		1.85		0.697		0.495		8.673		8.756				15		15		1

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		10.288		1.148		1.189		0.319		0.298		11.759		11.8				16		16		5

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		6.161		1.33		1.157		0.211		0.385		7.714		7.541				17		17		4

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		16.406		1.561		1.629		0.845		0.508		18.82		18.888				18		18		2

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		15.84		1.298		1.413		0.868		0.446		18.012		18.127				19		19		3

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		15.64		1.51		1.6		0.612		0.491		17.769		17.859				20		20		4

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		15.591		1.378		1.461		0.563		0.441		17.538		17.621				21		21		1

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		19.59		1.342		1.442		0.334		0.442		21.271		21.371				22		22		1

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		13.474		1.263		1.373		0.279		0.39		15.021		15.131				23		23		1

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		19.804		1.408		1.608		0.92		0.481		22.138		22.338				24		24		1

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		9.316		1.72		1.355		0.278		0.464		11.325		10.96				25		25		1

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		8.444		1.944		1.37		0.174		0.548		10.58		10.006				26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		6.978		1.78		1.676		0.512		0.532		9.289		9.185				27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		6.948		2.164		2.131		0.837		0.661		9.977		9.944				28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		15.081		1.492		1.56		0.54		0.44		17.12		17.188				29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		9.503		3.193		3.262		1.434		1.124		14.187		14.256				30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		4.172		1.037		1.015		0.236		0.377		5.461		5.439				31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		4.813		1.988		1.367		0.126		0.57		6.96		6.339				32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		8.36		1.003		1.016		0.318		0.304		9.687		9.699				33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		6.305		2.311		2.292		0.84		0.679		9.488		9.469				34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		8.407		0.725		0.691		0.285		0.251		9.42		9.387				35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		5.757		1.645		1.589		0.609		0.484		8.03		7.973				36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		5.619		2.132		2.161		0.786		0.626		8.567		8.597						次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		6.676		2.024		2.124		0.846		0.71		9.579		9.679

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		22.066		1.415		1.572		0.82		0.482		24.306		24.464

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		5.334		0.876		0.939		0.181		0.316		6.4		6.463						データ区間		頻度

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		20.376		1.439		1.585		0.834		0.496		22.654		22.801				0		0		0

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		15.397		1.421		1.601		0.737		0.389		17.56		17.74				1		1		0

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		16.686		1.396		1.569		1		0.426		19.088		19.26				2		2		0

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		21.759		1.531		1.743		1.117		0.528		24.414		24.626				3		3		0

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		6.27		1.396		1.159		0.215		0.437		7.896		7.658				4		4		2

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		17.656		1.489		1.656		1.09		0.507		20.241		20.409				5		5		0

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		7.304		1.888		1.867		0.513		0.536		9.723		9.702				6		6		0

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		7.24		2.274		2.232		0.875		0.749		10.424		10.382				7		7		1

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		8.575		1.723		1.553		0.432		0.505		10.745		10.574				8		8		1

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		9.159		1.63		1.294		0.264		0.44		11.063		10.727				9		9		3

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		6.907		1.899		2.139		0.925		0.725		9.765		10.005				10		10		1

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		4.192		0.902		1.093		0.187		0.259		5.288		5.479				11		11		2

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		4.231		1.809		2.217		0.985		0.835		7.092		7.5				12		12		0

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		4.869		1.888		1.323		0.148		0.525		6.932		6.367				13		13		2

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		4.373		1.442		1.016		0.12		0.378		5.95		5.524				14		14		0

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		3.795		0.836		0.989		0.181		0.294		4.823		4.976				15		15		0

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		11.013		1.044		1.066		0.37		0.384		12.434		12.456				16		16		3

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		2.709		0.746		0.844		0.125		0.288		3.595		3.693				17		17		0

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		3.983		1.558		1.419		0.326		0.392		5.885		5.747				18		18		0

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		6.081		1.582		1.073		0.123		0.425		7.801		7.292				19		19		2

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		19.008		1.463		1.627		1.042		0.501		21.519		21.684				20		20		1

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		4.809		2.01		1.609		0.276		0.531		7.123		6.721				21		21		2

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		6.498		1.241		1.151		0.312		0.428		8.065		7.975				22		22		4

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		8.142		0.926		0.961		0.252		0.263		9.323		9.358				23		23		3

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		5.914		1.825		1.839		0.716		0.499		8.473		8.487				24		24		3

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		6.616		1.768		1.646		0.594		0.523		8.997		8.874				25		25		1

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		5.84		1.945		1.914		0.684		0.544		8.492		8.46				26		26		1

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		16.648		1.658		1.728		0.296		0.529		18.61		18.68				27		27		0

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		8.3		1.84		1.508		0.371		0.523		10.527		10.195				28		28		3

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		6.566		1.637		1.727		0.636		0.453		8.853		8.943				29		29		2

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		12.353		1.083		1.168		0.593		0.347		14.033		14.118				30		30		0

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		6.836		1.308		1.291		0.348		0.371		8.502		8.485				31		31		0

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		13.233		1.354		1.387		0.604		0.357		15.195		15.228				32		32		0

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		8.755		1.807		1.222		0.18		0.457		10.753		10.169				33		33		0

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		4.457		1.521		1.528		0.465		0.385		6.458		6.465				34		34		0

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		9.445		1.768		1.802		0.75		0.548		11.978		12.012				35		35		0

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		5.328		1.222		1.208		0.124		0.378		6.688		6.673				36		36		0

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		8.44		1.353		1.5		0.228		0.319		10.027		10.174						次の級		0

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		14.183		1.133		1.218		0.355		0.328		15.675		15.76

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		12.301		1.783		1.893		0.344		0.387		14.434		14.543

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		13.011		1.464		1.598		0.958		0.475		15.441		15.575

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		10.609		1.173		1.212		0.279		0.305		12.065		12.104

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		6.268		1.922		1.88		0.635		0.627		8.853		8.811

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		6.076		2.195		2.16		0.199		0.595		8.498		8.463

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		7.069		2.084		2.101		0.71		0.59		9.885		9.902

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		6.983		1.504		1.4		0.441		0.511		8.946		8.842

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		6.053		1.702		1.364		0.191		0.493		7.965		7.627

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		7.636		1.654		1.573		0.471		0.436		9.772		9.691

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		13.472		0.796		0.829		0.273		0.287		14.544		14.577

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		6.307		1.94		1.876		0.566		0.489		8.831		8.766

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		5.521		2.036		2.062		0.74		0.649		8.33		8.356

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		7.346		1.669		1.78		0.212		0.319		9.234		9.345

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		13.847		1.398		1.546		0.486		0.4		15.736		15.884

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		23.125		1.312		1.399		0.523		0.433		24.965		25.051

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		9.238		2.57		2.153		0.572		0.828		12.415		11.998

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		17.39		1.228		1.28		0.167		0.397		18.789		18.842

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		18.868		1.457		1.621		1.07		0.493		21.401		21.564

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		24.041		1.308		1.454		0.634		0.435		25.987		26.134

		SUI		Switzerland (Confede		Bern		7.27		46.56		1.395		-18.8		30.665		42.718		5.942		1.118		1.004		0.27		0.398		7.343		7.229

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		7.063		1.863		1.807		0.505		0.522		9.449		9.394

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		7.943		1.52		1.328		0.351		0.438		9.825		9.633

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		8.581		1.321		1.338		0.622		0.409		10.534		10.55

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		4.379		1.292		0.914		0.124		0.356		5.809		5.431

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		11.499		1.313		1.397		0.478		0.251		13.293		13.377

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		18.781		1.599		1.76		0.949		0.558		21.336		21.498

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		5.155		0.895		0.958		0.162		0.297		6.221		6.284

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		2.954		0.992		1.075		0.229		0.285		4.188		4.27

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		5.907		1.91		1.639		0.252		0.538		8.093		7.821

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		3.765		0.989		0.912		0.157		0.309		4.922		4.845

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		19.29		1.43		1.511		0.343		0.485		21.07		21.15

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		4.18		1.372		1.245		0.096		0.384		5.665		5.538

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		16.489		0.988		1.095		0.432		0.343		17.912		18.019

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		6.318		1.666		1.685		0.59		0.445		8.589		8.607

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		4.918		1.232		1.439		0.225		0.39		6.39		6.597

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		7.999		1.114		1.125		0.258		0.345		9.378		9.389

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		13.716		1.263		1.324		0.461		0.33		15.443		15.504

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		11.675		1.203		1.305		0.421		0.352		13.304		13.406

								0		0		0		0		90		77.506		26.317		1.32		1.323		0.379		0.399		28.018		28.021

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		3.4		0.8		0.848		0.12		0.214		4.327		4.374

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		8.529		1.399		1.346		0.449		0.37		10.385		10.332

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		18.096		1.71		2.056		1.163		0.509		20.976		21.322

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		21.963		1.443		1.634		0.721		0.444		24.131		24.322

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		23.92		1.783		1.921		0.927		0.648		26.639		26.776

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		7.834		0.857		0.942		0.476		0.262		9.171		9.256

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		21.873		1.434		1.615		0.827		0.473		24.139		24.32

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		8.499		1.832		2.017		0.855		0.289		11.19		11.376

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		21.463		1.621		1.859		0.909		0.552		24		24.238

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		19.036		1.355		1.542		0.719		0.426		21.116		21.303

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		28.342		1.389		1.66		1.081		0.457		30.816		31.087

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		12.958		1.762		2.025		0.938		0.356		15.662		15.925

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		22.489		1.385		1.597		0.716		0.495		24.596		24.808

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		3.623		0.815		0.913		0.134		0.268		4.583		4.68

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		10.406		1.879		2.128		1.214		0.457		13.508		13.757

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		28.094		1.318		1.528		0.733		0.434		30.147		30.358

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		9.081		1.852		2.019		0.944		0.351		11.884		12.05

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		8.521		1.944		2.077		1.006		0.355		11.478		11.61

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		15.337		1.667		1.717		0.93		0.482		17.942		17.991

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		24.134		1.527		1.783		0.969		0.533		26.635		26.891

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		25.439		1.267		1.428		0.702		0.424		27.411		27.572

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		23.106		1.434		1.633		0.716		0.48		25.262		25.46

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		12.158		1.564		1.813		0.61		0.424		14.339		14.588

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		23.955		1.595		1.886		0.79		0.566		26.347		26.638

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		6.595		1.152		1.279		0.463		0.408		8.221		8.348

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		10.097		1.895		2.236		0.685		0.371		12.682		13.024

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		20.383		1.708		1.782		1.014		0.548		23.112		23.186

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		27.322		1.368		1.584		0.982		0.459		29.675		29.891

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		20.176		1.06		1.134		0.422		0.373		21.661		21.735

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		22.676		1.678		1.848		0.927		0.552		25.288		25.457

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		22.719		1.418		1.649		0.941		0.47		25.083		25.314

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		27.198		1.369		1.554		0.843		0.464		29.413		29.599

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		21.287		1.403		1.576		0.761		0.443		23.457		23.629

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		15.533		1.431		1.63		0.869		0.441		17.838		18.037

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		27.151		1.328		1.544		0.778		0.439		29.26		29.477

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		15.028		1.529		1.648		1.004		0.418		17.566		17.685

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		18.453		1.647		1.866		0.826		0.514		20.932		21.152
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FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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FIGURE 8b
Rain attenuation for 0.1% of the year in capital cities od Region 3 
countries at 21.7 GHz
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FIGURE 6b
Rain attenuation for 0.1% of the year in capital cities of Region 1 countries at 21.7 GHz
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图 7d
第一区国家首都在一年的0.3%时间内
在21.7 GHz上的雨致衰
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 21.70		年間時間率(%)= 0.30

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		3.101		1.22		1.103		0.208		0.323		4.544		4.428				0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		7.232		1.697		1.931		0.555		0.456		9.497		9.731				1		1		0

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		6.057		1.837		1.651		0.342		0.51		8.257		8.071				2		2		3

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		3.525		1.522		1.29		0.235		0.349		5.298		5.066				3		3		20

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		2.982		1.559		1.472		0.298		0.417		4.865		4.778				4		4		34

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		2.545		0.86		0.879		0.135		0.249		3.552		3.571				5		5		15

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		3.244		1.742		1.278		0.055		0.396		5.065		4.601				6		6		7

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		4.075		1.995		1.891		0.567		0.466		6.66		6.557				7		7		7

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		3.41		1.753		1.628		0.524		0.373		5.705		5.58				8		8		8

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		6.797		0.811		0.848		0.292		0.234		7.903		7.94				9		9		3

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		3.736		2.156		2.087		0.805		0.557		6.731		6.661				10		10		7

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		10.527		1.451		1.597		0.911		0.398		12.896		13.043				11		11		5

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		7.202		1.515		1.55		0.351		0.29		9.074		9.109				12		12		5

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		2.66		1.285		1.114		0.197		0.305		4.158		3.988				13		13		1

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		4.196		1.503		1.329		0.354		0.427		6.073		5.899				14		14		2

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		3.337		1.767		1.85		0.697		0.401		5.821		5.904				15		15		1

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		5.726		1.148		1.189		0.319		0.241		7.198		7.239				16		16		0

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		3.32		1.33		1.157		0.211		0.312		4.875		4.702				17		17		0

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		9.494		1.561		1.629		0.845		0.411		11.908		11.976				18		18		0

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		9.183		1.298		1.413		0.868		0.362		11.356		11.47				19		19		0

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		9.021		1.51		1.6		0.612		0.398		11.15		11.24				20		20		0

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		9.013		1.378		1.461		0.563		0.357		10.961		11.044				21		21		0

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		11.397		1.342		1.442		0.334		0.358		13.078		13.178				22		22		0

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		7.684		1.263		1.373		0.279		0.316		9.232		9.342				23		23		0

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		11.589		1.408		1.608		0.92		0.39		13.923		14.123				24		24		0

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		5.114		1.72		1.355		0.278		0.376		7.125		6.761				25		25		0

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		4.618		1.944		1.37		0.174		0.444		6.757		6.183				26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		3.781		1.78		1.676		0.512		0.431		6.095		5.991				27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		3.764		2.164		2.131		0.837		0.535		6.797		6.763				28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		8.65		1.492		1.56		0.54		0.357		10.689		10.757				29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		5.221		3.193		3.262		1.434		0.91		9.91		9.979				30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		2.209		1.037		1.015		0.236		0.305		3.501		3.479				31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		2.573		1.988		1.367		0.126		0.462		4.727		4.105				32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		4.66		1.003		1.016		0.318		0.246		5.988		6.001				33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		3.401		2.311		2.292		0.84		0.55		6.587		6.569				34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		4.727		0.725		0.691		0.285		0.203		5.741		5.707				35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		3.093		1.645		1.589		0.609		0.392		5.368		5.312				36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		3.015		2.132		2.161		0.786		0.507		5.967		5.997						次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		3.611		2.024		2.124		0.846		0.575		6.517		6.617

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		13.034		1.415		1.572		0.82		0.39		15.274		15.431

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		2.856		0.876		0.939		0.181		0.256		3.924		3.987

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		11.922		1.439		1.585		0.834		0.402		14.201		14.348

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		8.833		1.421		1.601		0.737		0.315		10.996		11.176

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		9.636		1.396		1.569		1		0.345		12.038		12.211

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		12.782		1.531		1.743		1.117		0.428		15.438		15.649

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		3.382		1.396		1.159		0.215		0.354		5.01		4.772

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		10.227		1.489		1.656		1.09		0.41		12.813		12.98

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		3.966		1.888		1.867		0.513		0.434		6.388		6.367

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		3.93		2.274		2.232		0.875		0.607		7.118		7.075

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		4.69		1.723		1.553		0.432		0.409		6.862		6.691

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		5.024		1.63		1.294		0.264		0.356		6.93		6.594

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		3.741		1.899		2.139		0.925		0.587		6.602		6.842

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		2.225		0.902		1.093		0.187		0.21		3.323		3.514

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		2.242		1.809		2.217		0.985		0.677		5.106		5.515

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		2.604		1.888		1.323		0.148		0.425		4.671		4.106

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		2.328		1.442		1.016		0.12		0.306		3.909		3.483

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		2.001		0.836		0.989		0.181		0.238		3.031		3.184

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		6.26		1.044		1.066		0.37		0.311		7.682		7.704

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		1.407		0.746		0.844		0.125		0.233		2.296		2.394

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		2.114		1.558		1.419		0.326		0.317		4.019		3.881

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		3.281		1.582		1.073		0.123		0.344		5.004		4.495

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		11.084		1.463		1.627		1.042		0.405		13.596		13.76

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		2.569		2.01		1.609		0.276		0.43		4.887		4.485

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		3.51		1.241		1.151		0.312		0.347		5.079		4.989

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		4.467		0.926		0.961		0.252		0.213		5.649		5.684

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		3.181		1.825		1.839		0.716		0.404		5.743		5.757

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		3.577		1.768		1.646		0.594		0.424		5.96		5.837

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		3.14		1.945		1.914		0.684		0.44		5.794		5.762

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		9.504		1.658		1.728		0.296		0.429		11.467		11.538

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		4.533		1.84		1.508		0.371		0.424		6.762		6.431

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		3.548		1.637		1.727		0.636		0.367		5.838		5.927

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		6.98		1.083		1.168		0.593		0.281		8.661		8.746

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		3.701		1.308		1.291		0.348		0.301		5.368		5.352

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		7.558		1.354		1.387		0.604		0.289		9.521		9.554

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		4.794		1.807		1.222		0.18		0.37		6.795		6.21

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		2.367		1.521		1.528		0.465		0.312		4.371		4.377

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		5.228		1.768		1.802		0.75		0.443		7.762		7.796

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		2.857		1.222		1.208		0.124		0.307		4.219		4.205

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		4.689		1.353		1.5		0.228		0.259		6.276		6.423

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		8.09		1.133		1.218		0.355		0.266		9.582		9.667

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		6.951		1.783		1.893		0.344		0.313		9.085		9.194

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		7.43		1.464		1.598		0.958		0.385		9.861		9.995

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		5.916		1.173		1.212		0.279		0.247		7.373		7.412

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		3.38		1.922		1.88		0.635		0.508		5.969		5.927

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		3.299		2.195		2.16		0.199		0.482		5.726		5.691

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		3.833		2.084		2.101		0.71		0.478		6.652		6.669

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		3.784		1.504		1.4		0.441		0.413		5.75		5.646

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		3.286		1.702		1.364		0.191		0.399		5.201		4.864

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		4.155		1.654		1.573		0.471		0.353		6.292		6.212

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		7.781		0.796		0.829		0.273		0.232		8.854		8.887

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		3.402		1.94		1.876		0.566		0.396		5.928		5.864

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		2.96		2.036		2.062		0.74		0.526		5.773		5.799

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		4.05		1.669		1.78		0.212		0.258		5.938		6.05

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		7.898		1.398		1.546		0.486		0.324		9.788		9.936

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		13.664		1.312		1.399		0.523		0.351		15.503		15.59

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		5.069		2.57		2.153		0.572		0.671		8.251		7.834

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		10.179		1.228		1.28		0.167		0.322		11.578		11.631

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		10.982		1.457		1.621		1.07		0.399		13.516		13.68

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		14.292		1.308		1.454		0.634		0.352		16.239		16.385

		SUI		Switzerland (Confede		Bern		7.27		46.56		1.395		-18.8		30.665		42.718		3.197		1.118		1.004		0.27		0.322		4.6		4.486

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		3.83		1.863		1.807		0.505		0.423		6.218		6.163

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		4.329		1.52		1.328		0.351		0.355		6.213		6.021

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		4.73		1.321		1.338		0.622		0.331		6.684		6.701

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		2.329		1.292		0.914		0.124		0.289		3.762		3.384

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		6.534		1.313		1.397		0.478		0.203		8.328		8.413

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		10.917		1.599		1.76		0.949		0.452		13.473		13.634

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		2.756		0.895		0.958		0.162		0.24		3.823		3.886

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		1.54		0.992		1.075		0.229		0.23		2.777		2.859

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		3.177		1.91		1.639		0.252		0.436		5.367		5.096

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		1.985		0.989		0.912		0.157		0.251		3.144		3.067

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		11.234		1.43		1.511		0.343		0.393		13.014		13.095

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		2.239		1.372		1.245		0.096		0.311		3.727		3.6

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		9.633		0.988		1.095		0.432		0.278		11.057		11.165

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		3.409		1.666		1.685		0.59		0.36		5.681		5.7

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		2.624		1.232		1.439		0.225		0.316		4.098		4.306

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		4.435		1.114		1.125		0.258		0.279		5.815		5.826

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		7.798		1.263		1.324		0.461		0.267		9.526		9.586

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		6.572		1.203		1.305		0.421		0.285		8.201		8.304

								0		0		0		0		90		77.506		15.734		1.32		1.323		0.379		0.323		17.436		17.439						データ区間		頻度

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		1.787		0.8		0.848		0.12		0.173		2.714		2.762				0		0		0

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		4.673		1.399		1.346		0.449		0.3		6.53		6.477				1		1		0

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		10.351		1.71		2.056		1.163		0.413		13.232		13.578				2		2		2

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		12.777		1.443		1.634		0.721		0.36		14.946		15.136				3		3		0

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		14.018		1.783		1.921		0.927		0.525		16.737		16.874				4		4		1

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		4.301		0.857		0.942		0.476		0.212		5.639		5.724				5		5		5

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		12.779		1.434		1.615		0.827		0.383		15.045		15.226				6		6		2

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		4.647		1.832		2.017		0.855		0.234		7.338		7.524				7		7		1

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		12.553		1.621		1.859		0.909		0.447		15.09		15.328				8		8		1

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		10.986		1.355		1.542		0.719		0.345		13.065		13.252				9		9		3

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		16.877		1.389		1.66		1.081		0.37		19.351		19.622				10		10		0

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		7.269		1.762		2.025		0.938		0.289		9.974		10.237				11		11		3

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		13.201		1.385		1.597		0.716		0.401		15.309		15.521				12		12		2

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		1.908		0.815		0.913		0.134		0.217		2.869		2.966				13		13		4

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		5.743		1.879		2.128		1.214		0.37		8.846		9.095				14		14		4

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		16.822		1.318		1.528		0.733		0.352		18.876		19.086				15		15		3

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		4.979		1.852		2.019		0.944		0.284		7.783		7.949				16		16		1

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		4.659		1.944		2.077		1.006		0.288		7.616		7.749				17		17		5

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		8.758		1.667		1.717		0.93		0.39		11.363		11.413				18		18		0

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		14.198		1.527		1.783		0.969		0.432		16.7		16.955				19		19		0

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		15.124		1.267		1.428		0.702		0.343		17.096		17.257				20		20		0

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		13.621		1.434		1.633		0.716		0.389		15.777		15.975				21		21		0

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		6.794		1.564		1.813		0.61		0.344		8.977		9.225				22		22		0

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		14.145		1.595		1.886		0.79		0.458		16.537		16.828				23		23		0

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		3.565		1.152		1.279		0.463		0.331		5.193		5.32				24		24		0

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		5.572		1.895		2.236		0.685		0.3		8.158		8.5				25		25		0

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		11.822		1.708		1.782		1.014		0.444		14.552		14.626				26		26		0

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		16.225		1.368		1.584		0.982		0.372		18.579		18.795				27		27		0

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		11.783		1.06		1.134		0.422		0.302		13.268		13.343				28		28		0

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		13.251		1.678		1.848		0.927		0.447		15.864		16.033				29		29		0

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		13.284		1.418		1.649		0.941		0.38		15.648		15.879				30		30		0

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		16.233		1.369		1.554		0.843		0.376		18.449		18.635				31		31		0

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		12.413		1.403		1.576		0.761		0.359		14.583		14.756				32		32		0

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		8.848		1.431		1.63		0.869		0.358		11.154		11.353				33		33		0

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		16.107		1.328		1.544		0.778		0.356		18.216		18.432				34		34		0

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		8.553		1.529		1.648		1.004		0.339		11.092		11.211				35		35		0

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		10.611		1.647		1.866		0.826		0.416		13.091		13.31				36		36		0

																																						次の級		0
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Rain attenuation at 21.7 GHz (dB)

Number of cities

FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz



		



Rain attenuation at 21.7 GHz (dB)
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FIGURE 8d
Rainattenuation for 0.3% of the year in capital cities of Region 3 
countries at 21.7 GHz
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第二区国家首都在一年的0.1%时间内在12.5 GHz上的雨致衰减
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 12.50		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		4.934		0.145		0.142		0.241		0.383		5.334		5.331				0		0		0

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		3.659		0.125		0.117		0.243		0.299		4.038		4.03				1		1		2

								0		0		0		0		90		77.506		7.216		0.116		0.109		0.129		0.292		7.467		7.46				2		2		0

		ARG		Argetine		Buenos Aires		-58.28		-34.39		0.015		-54.8		49.859		44.872		2.748		0.137		0.132		0.211		0.28		3.109		3.103				3		3		5

		ATG		Antigua and Barbuda		St.Johns		-61.5		17.07		0		-79.7		61.047		89.03		5.539		0.125		0.122		0.115		0.349		5.79		5.787				4		4		2

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		3.659		0.125		0.117		0.243		0.299		4.038		4.03				5		5		6

		BAH		Bahamas		Nassau		-77.21		25.02		0		-87.2		58.667		80.06		4.582		0.133		0.126		0.174		0.352		4.902		4.895				6		6		12

		BLZ		Belize		Belmopan		-88.49		17.12		0		-115.8		52.883		88.429		5.584		0.148		0.142		0.27		0.408		6.016		6.009				7		7		6

		BOL		Bolivia		La Paz		-68.1		-16.29		2.169		-87.2		60.871		43.91		2.474		0.077		0.077		0.045		0.168		2.602		2.602				8		8		1

		BRB		Barbados		Bridgetown		-59.37		13.06		0		-92.7		48.755		82.203		5.873		0.147		0.146		0.15		0.427		6.185		6.185				9		9		0

		CAN		Canada		Montreal		-73.35		45.31		0.145		-70.7		37.76		37.714		2.358		0.178		0.164		0.233		0.251		2.781		2.767				10		10		0

		CHL		Chile(except Easter		Santiago		-70.4		-33.27		3.837		-106.2		35.63		16.639		0.059		0.112		0.108		0.009		0.188		0.312		0.308				11		11		0

		CLM		Colombia		Santafe De bogota		-74.1		4.49		1.27		-103.2		55.693		84.203		5.372		0.091		0.091		0.122		0.222		5.589		5.589				12		12		0

		CTR		Costa Rica		San Jose		-85		10.3		0.547		-130.8		36.305		81.247		6.328		0.182		0.179		0.347		0.547		6.878		6.876				13		13		0

		CUB		Cuba		Habana		-82.22		23.05		0		-89.2		61.883		89.622		5.088		0.13		0.125		0.19		0.341		5.419		5.414				14		14		0

		DMA		Dominica		Roseau		-61.23		15.18		0		-79.3		62.568		91.816		5.827		0.123		0.122		0.125		0.347		6.086		6.084				15		15		0

		DOM		Dominican Rep.		Santo Domingo		-69.57		18.3		0.008		-83.3		63.377		84.361		5.24		0.123		0.12		0.117		0.343		5.491		5.489				16		16		0

		EQA		Ecuador		Quito		-78.3		-0.14		1.852		-94.8		70.621		66.493		3.998		0.076		0.077		0.061		0.168		4.138		4.139				17		17		0

		GRD		Grenada		St.Georges		-61.44		12.04		0		-79.3		64.89		91.695		6.16		0.123		0.124		0.172		0.349		6.465		6.466				18		18		0

		GTM		Guatemala		Guatemala City		-90.31		14.37		1.009		-107.3		64.095		69.687		4.238		0.107		0.106		0.177		0.28		4.53		4.529				19		19		0

		GUY		Guyana		Georgetown		-58.1		6.46		0.01		-84.7		58.097		98.476		6.998		0.128		0.132		0.274		0.376		7.409		7.414				20		20		0

		HND		Honduras		Tegucigalpa		-87.14		14.04		0.959		-107.3		61.455		70.071		4.36		0.103		0.104		0.169		0.265		4.64		4.641				21		21		0

		HTI		Haiti		Portauprince		-72.19		18.32		0.476		-83.3		65.009		81.681		4.785		0.116		0.111		0.13		0.31		5.041		5.035				22		22		0

		JMC		Jamaica		Kingston		-76.48		17.58		0		-92.7		62.211		79.694		5.084		0.129		0.124		0.156		0.355		5.381		5.376				23		23		0

		LCA		Saint Lucia		Castries		-60.59		14		0		-79.3		62.821		91.344		5.939		0.124		0.123		0.126		0.348		6.199		6.199				24		24		0

		MEX		Mexico		Mexicocity		-99.1		19.25		2.43		-126.8		51.276		56.718		2.63		0.093		0.094		0.097		0.213		2.828		2.829				25		25		0

		NCG		Nicaragua		Managua		-86.17		12.05		0.175		-107.3		61.7		73.9		5.29		0.124		0.121		0.138		0.331		5.562		5.559				26		26		0

		PNR		Panama		Panama		-79.3		8.59		0.072		-121		41.03		94.031		7.262		0.183		0.182		0.429		0.538		7.893		7.892				27		27		0

		PRG		Paraguay		Asuncion		-57.39		-25.16		0.15		-99.2		35.337		66.377		4.776		0.203		0.185		0.243		0.478		5.245		5.226				28		28		0

		PRU		Peru		Lima		-77.02		-12.06		3.256		-85.8		72.514		17.073		0.688		0.084		0.083		0.035		0.194		0.832		0.831				29		29		0

		SLV		El Salvador		San Salvador		-89.11		13.4		0.198		-107.3		63.699		76.708		5.297		0.119		0.117		0.165		0.321		5.591		5.589				30		30		0

		SUR		Suriname		Paramaribo		-55.13		5.51		0.108		-84.7		54.987		95.396		6.939		0.131		0.137		0.263		0.385		7.343		7.348				31		31		0

		TRD		Trinidad and Tobago		Port of Spain		-61.3		10.39		0.003		-84.7		60.205		91.692		6.298		0.129		0.13		0.213		0.371		6.652		6.652				32		32		0

		URG		Uruguay		Montevideo		-56.08		-34.53		0.085		-71.7		46.53		47.505		2.861		0.142		0.139		0.238		0.308		3.256		3.252				33		33		0

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		4.934		0.145		0.142		0.241		0.383		5.334		5.331				34		34		0

		VCT		St. Vincent & Grenad		Kingstown		-61.14		13.1		0		-79.3		63.925		93.024		6.089		0.124		0.123		0.139		0.348		6.361		6.361				35		35		0

		VEN		Venezuela		Caracas		-66.58		10.33		0.163		-103.8		45.485		80.563		5.944		0.15		0.144		0.236		0.435		6.345		6.34				36		36		0

																																						次の級		0
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Rain attenuation at 12.5 GHz (dB)

Number of cities

FIGURE 7a
Rain attenuation for 0.1% of the year in capital cities of Region 2 
countries at 12.5 GHz
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Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6c
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 12 GHz
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图 8b
第二区国家首都在一年的0.1%时间内在17.5 GHz上的雨致衰减
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(175_01)21Gout_total

		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 17.50		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		10.395		0.386		0.391		0.467		0.464		11.257		11.262				0		0		0

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		7.901		0.326		0.315		0.469		0.362		8.704		8.693				1		1		1

								0		0		0		0		90		77.506		16.378		0.312		0.3		0.25		0.353		16.944		16.932				2		2		1

		ARG		Argetine		Buenos Aires		-58.28		-34.39		0.015		-54.8		49.859		44.872		5.846		0.349		0.347		0.408		0.34		6.612		6.609				3		3		0

		ATG		Antigua and Barbuda		St.Johns		-61.5		17.07		0		-79.7		61.047		89.03		11.796		0.332		0.336		0.222		0.424		12.358		12.362				4		4		0

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		7.901		0.326		0.315		0.469		0.362		8.704		8.693				5		5		1

		BAH		Bahamas		Nassau		-77.21		25.02		0		-87.2		58.667		80.06		9.775		0.353		0.346		0.336		0.427		10.473		10.466				6		6		3

		BLZ		Belize		Belmopan		-88.49		17.12		0		-115.8		52.883		88.429		11.71		0.399		0.394		0.522		0.494		12.641		12.636				7		7		1

		BOL		Bolivia		La Paz		-68.1		-16.29		2.169		-87.2		60.871		43.91		5.264		0.149		0.15		0.088		0.203		5.504		5.505				8		8		1

		BRB		Barbados		Bridgetown		-59.37		13.06		0		-92.7		48.755		82.203		12.167		0.392		0.405		0.291		0.517		12.861		12.874				9		9		1

		CAN		Canada		Montreal		-73.35		45.31		0.145		-70.7		37.76		37.714		4.926		0.425		0.406		0.45		0.304		5.81		5.792				10		10		4

		CHL		Chile(except Easter		Santiago		-70.4		-33.27		3.837		-106.2		35.63		16.639		0.125		0.198		0.189		0.017		0.229		0.467		0.458				11		11		4

		CLM		Colombia		Santafe De bogota		-74.1		4.49		1.27		-103.2		55.693		84.203		11.036		0.203		0.207		0.236		0.269		11.478		11.482				12		12		6

		CTR		Costa Rica		San Jose		-85		10.3		0.547		-130.8		36.305		81.247		12.557		0.479		0.491		0.671		0.664		13.724		13.735				13		13		6

		CUB		Cuba		Habana		-82.22		23.05		0		-89.2		61.883		89.622		10.886		0.348		0.345		0.367		0.413		11.609		11.606				14		14		2

		DMA		Dominica		Roseau		-61.23		15.18		0		-79.3		62.568		91.816		12.419		0.329		0.336		0.241		0.42		12.996		13.003				15		15		3

		DOM		Dominican Rep.		Santo Domingo		-69.57		18.3		0.008		-83.3		63.377		84.361		11.222		0.328		0.331		0.227		0.416		11.785		11.787				16		16		0

		EQA		Ecuador		Quito		-78.3		-0.14		1.852		-94.8		70.621		66.493		8.398		0.157		0.164		0.118		0.204		8.675		8.682				17		17		0

		GRD		Grenada		St.Georges		-61.44		12.04		0		-79.3		64.89		91.695		13.151		0.33		0.346		0.333		0.424		13.821		13.837				18		18		0

		GTM		Guatemala		Guatemala City		-90.31		14.37		1.009		-107.3		64.095		69.687		9.017		0.268		0.275		0.343		0.34		9.634		9.64				19		19		0

		GUY		Guyana		Georgetown		-58.1		6.46		0.01		-84.7		58.097		98.476		14.617		0.338		0.368		0.53		0.456		15.492		15.522				20		20		0

		HND		Honduras		Tegucigalpa		-87.14		14.04		0.959		-107.3		61.455		70.071		9.24		0.255		0.267		0.327		0.321		9.828		9.839				21		21		0

		HTI		Haiti		Portauprince		-72.19		18.32		0.476		-83.3		65.009		81.681		10.239		0.305		0.297		0.251		0.376		10.802		10.794				22		22		0

		JMC		Jamaica		Kingston		-76.48		17.58		0		-92.7		62.211		79.694		10.869		0.346		0.344		0.302		0.431		11.525		11.523				23		23		0

		LCA		Saint Lucia		Castries		-60.59		14		0		-79.3		62.821		91.344		12.654		0.331		0.342		0.244		0.422		13.235		13.246				24		24		0

		MEX		Mexico		Mexicocity		-99.1		19.25		2.43		-126.8		51.276		56.718		5.446		0.198		0.205		0.188		0.259		5.838		5.845				25		25		0

		NCG		Nicaragua		Managua		-86.17		12.05		0.175		-107.3		61.7		73.9		11.261		0.33		0.331		0.266		0.401		11.864		11.866				26		26		0

		PNR		Panama		Panama		-79.3		8.59		0.072		-121		41.03		94.031		14.588		0.496		0.513		0.83		0.653		15.928		15.946				27		27		0

		PRG		Paraguay		Asuncion		-57.39		-25.16		0.15		-99.2		35.337		66.377		9.802		0.541		0.504		0.47		0.58		10.829		10.793				28		28		0

		PRU		Peru		Lima		-77.02		-12.06		3.256		-85.8		72.514		17.073		1.563		0.188		0.191		0.067		0.235		1.834		1.838				29		29		0

		SLV		El Salvador		San Salvador		-89.11		13.4		0.198		-107.3		63.699		76.708		11.324		0.316		0.321		0.32		0.389		11.967		11.972				30		30		0

		SUR		Suriname		Paramaribo		-55.13		5.51		0.108		-84.7		54.987		95.396		14.372		0.346		0.38		0.508		0.467		15.234		15.267				31		31		0

		TRD		Trinidad and Tobago		Port of Spain		-61.3		10.39		0.003		-84.7		60.205		91.692		13.299		0.346		0.362		0.413		0.45		14.065		14.081				32		32		0

		URG		Uruguay		Montevideo		-56.08		-34.53		0.085		-71.7		46.53		47.505		6.04		0.359		0.363		0.46		0.374		6.87		6.875				33		33		0

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		10.395		0.386		0.391		0.467		0.464		11.257		11.262				34		34		0

		VCT		St. Vincent & Grenad		Kingstown		-61.14		13.1		0		-79.3		63.925		93.024		12.983		0.331		0.342		0.268		0.422		13.589		13.6				35		35		0

		VEN		Venezuela		Caracas		-66.58		10.33		0.163		-103.8		45.485		80.563		12.14		0.393		0.39		0.457		0.528		13.002		12.998				36		36		0

																																						次の級		0
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Rain attenuation at 17.5 GHz (dB)
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FIGURE 7b
Rain attenuation for 0.1% of the year in capital cities of Region 2 
countries at 17.5 GHz
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Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6c
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 12 GHz
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图 8c
第二区国家首都在一年的0.3%时间内在12.5 GHz上的雨致衰减
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(125_03)21Gout_total

		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 12.50		年間時間率(%)= 0.30

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		2.655		0.145		0.142		0.241		0.31		3.058		3.055				0		0		0

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		1.951		0.125		0.117		0.243		0.242		2.331		2.324				1		1		2

								0		0		0		0		90		77.506		4.071		0.116		0.109		0.129		0.236		4.323		4.316				2		2		6

		ARG		Argetine		Buenos Aires		-58.28		-34.39		0.015		-54.8		49.859		44.872		1.43		0.137		0.132		0.211		0.227		1.794		1.788				3		3		13

		ATG		Antigua and Barbuda		St.Johns		-61.5		17.07		0		-79.7		61.047		89.03		3.024		0.125		0.122		0.115		0.283		3.277		3.274				4		4		12

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		1.951		0.125		0.117		0.243		0.242		2.331		2.324				5		5		1

		BAH		Bahamas		Nassau		-77.21		25.02		0		-87.2		58.667		80.06		2.462		0.133		0.126		0.174		0.285		2.783		2.777				6		6		0

		BLZ		Belize		Belmopan		-88.49		17.12		0		-115.8		52.883		88.429		3.045		0.148		0.142		0.27		0.33		3.479		3.473				7		7		0

		BOL		Bolivia		La Paz		-68.1		-16.29		2.169		-87.2		60.871		43.91		1.304		0.077		0.077		0.045		0.136		1.433		1.433				8		8		0

		BRB		Barbados		Bridgetown		-59.37		13.06		0		-92.7		48.755		82.203		3.218		0.147		0.146		0.15		0.345		3.532		3.532				9		9		0

		CAN		Canada		Montreal		-73.35		45.31		0.145		-70.7		37.76		37.714		1.217		0.178		0.164		0.233		0.203		1.642		1.628				10		10		0

		CHL		Chile(except Easter		Santiago		-70.4		-33.27		3.837		-106.2		35.63		16.639		0.026		0.112		0.108		0.009		0.153		0.268		0.265				11		11		0

		CLM		Colombia		Santafe De bogota		-74.1		4.49		1.27		-103.2		55.693		84.203		2.959		0.091		0.091		0.122		0.18		3.177		3.177				12		12		0

		CTR		Costa Rica		San Jose		-85		10.3		0.547		-130.8		36.305		81.247		3.47		0.182		0.179		0.347		0.443		4.024		4.022				13		13		0

		CUB		Cuba		Habana		-82.22		23.05		0		-89.2		61.883		89.622		2.752		0.13		0.125		0.19		0.276		3.085		3.08				14		14		0

		DMA		Dominica		Roseau		-61.23		15.18		0		-79.3		62.568		91.816		3.196		0.123		0.122		0.125		0.281		3.456		3.454				15		15		0

		DOM		Dominican Rep.		Santo Domingo		-69.57		18.3		0.008		-83.3		63.377		84.361		2.852		0.123		0.12		0.117		0.278		3.105		3.102				16		16		0

		EQA		Ecuador		Quito		-78.3		-0.14		1.852		-94.8		70.621		66.493		2.191		0.076		0.077		0.061		0.136		2.332		2.333				17		17		0

		GRD		Grenada		St.Georges		-61.44		12.04		0		-79.3		64.89		91.695		3.398		0.123		0.124		0.172		0.283		3.705		3.706				18		18		0

		GTM		Guatemala		Guatemala City		-90.31		14.37		1.009		-107.3		64.095		69.687		2.293		0.107		0.106		0.177		0.227		2.587		2.586				19		19		0

		GUY		Guyana		Georgetown		-58.1		6.46		0.01		-84.7		58.097		98.476		3.897		0.128		0.132		0.274		0.304		4.309		4.314				20		20		0

		HND		Honduras		Tegucigalpa		-87.14		14.04		0.959		-107.3		61.455		70.071		2.362		0.103		0.104		0.169		0.215		2.644		2.644				21		21		0

		HTI		Haiti		Portauprince		-72.19		18.32		0.476		-83.3		65.009		81.681		2.594		0.116		0.111		0.13		0.251		2.852		2.846				22		22		0

		JMC		Jamaica		Kingston		-76.48		17.58		0		-92.7		62.211		79.694		2.764		0.129		0.124		0.156		0.288		3.064		3.059				23		23		0

		LCA		Saint Lucia		Castries		-60.59		14		0		-79.3		62.821		91.344		3.264		0.124		0.123		0.126		0.282		3.525		3.525				24		24		0

		MEX		Mexico		Mexicocity		-99.1		19.25		2.43		-126.8		51.276		56.718		1.384		0.093		0.094		0.097		0.173		1.584		1.584				25		25		0

		NCG		Nicaragua		Managua		-86.17		12.05		0.175		-107.3		61.7		73.9		2.897		0.124		0.121		0.138		0.268		3.17		3.167				26		26		0

		PNR		Panama		Panama		-79.3		8.59		0.072		-121		41.03		94.031		4.02		0.183		0.182		0.429		0.436		4.653		4.652				27		27		0

		PRG		Paraguay		Asuncion		-57.39		-25.16		0.15		-99.2		35.337		66.377		2.562		0.203		0.185		0.243		0.387		3.034		3.016				28		28		0

		PRU		Peru		Lima		-77.02		-12.06		3.256		-85.8		72.514		17.073		0.344		0.084		0.083		0.035		0.157		0.494		0.493				29		29		0

		SLV		El Salvador		San Salvador		-89.11		13.4		0.198		-107.3		63.699		76.708		2.898		0.119		0.117		0.165		0.26		3.194		3.192				30		30		0

		SUR		Suriname		Paramaribo		-55.13		5.51		0.108		-84.7		54.987		95.396		3.862		0.131		0.137		0.263		0.312		4.267		4.273				31		31		0

		TRD		Trinidad and Tobago		Port of Spain		-61.3		10.39		0.003		-84.7		60.205		91.692		3.48		0.129		0.13		0.213		0.301		3.835		3.835				32		32		0

		URG		Uruguay		Montevideo		-56.08		-34.53		0.085		-71.7		46.53		47.505		1.491		0.142		0.139		0.238		0.25		1.889		1.886				33		33		0

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		2.655		0.145		0.142		0.241		0.31		3.058		3.055				34		34		0

		VCT		St. Vincent & Grenad		Kingstown		-61.14		13.1		0		-79.3		63.925		93.024		3.353		0.124		0.123		0.139		0.282		3.627		3.626				35		35		0

		VEN		Venezuela		Caracas		-66.58		10.33		0.163		-103.8		45.485		80.563		3.262		0.15		0.144		0.236		0.353		3.665		3.66				36		36		0

																																						次の級		0





(125_03)21Gout_total

		



Rain attenuation at 12.5 GHz (dB)

Number of cities

FIGURE 7c
Rain attenuation for 0.3% of the year in capital cities of Region 2 
countries at 12.5 GHz
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Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6c
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 12 GHz
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图8d
第二区国家首都在一年的0.3%时间内在17.5 GHz上的雨致衰减
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(175_03)21Gout_total

		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 17.50		年間時間率(%)= 0.30

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		5.784		0.386		0.391		0.467		0.376		6.648		6.653				0		0		0

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		4.36		0.326		0.315		0.469		0.293		5.164		5.153				1		1		2

								0		0		0		0		90		77.506		9.586		0.312		0.3		0.25		0.286		10.152		10.141				2		2		0

		ARG		Argetine		Buenos Aires		-58.28		-34.39		0.015		-54.8		49.859		44.872		3.147		0.349		0.347		0.408		0.275		3.914		3.912				3		3		3

		ATG		Antigua and Barbuda		St.Johns		-61.5		17.07		0		-79.7		61.047		89.03		6.662		0.332		0.336		0.222		0.343		7.225		7.229				4		4		2

		B		Brazil		Rio de Janeiro		-43.2		-22.9		0.104		-45.2		63.091		56.489		4.36		0.326		0.315		0.469		0.293		5.164		5.153				5		5		2

		BAH		Bahamas		Nassau		-77.21		25.02		0		-87.2		58.667		80.06		5.432		0.353		0.346		0.336		0.346		6.131		6.125				6		6		6

		BLZ		Belize		Belmopan		-88.49		17.12		0		-115.8		52.883		88.429		6.601		0.399		0.394		0.522		0.4		7.533		7.528				7		7		10

		BOL		Bolivia		La Paz		-68.1		-16.29		2.169		-87.2		60.871		43.91		2.869		0.149		0.15		0.088		0.165		3.111		3.112				8		8		6

		BRB		Barbados		Bridgetown		-59.37		13.06		0		-92.7		48.755		82.203		6.887		0.392		0.405		0.291		0.419		7.582		7.595				9		9		3

		CAN		Canada		Montreal		-73.35		45.31		0.145		-70.7		37.76		37.714		2.628		0.425		0.406		0.45		0.246		3.513		3.495				10		10		0

		CHL		Chile(except Easter		Santiago		-70.4		-33.27		3.837		-106.2		35.63		16.639		0.057		0.198		0.189		0.017		0.185		0.397		0.388				11		11		0

		CLM		Colombia		Santafe De bogota		-74.1		4.49		1.27		-103.2		55.693		84.203		6.278		0.203		0.207		0.236		0.218		6.721		6.725				12		12		0

		CTR		Costa Rica		San Jose		-85		10.3		0.547		-130.8		36.305		81.247		7.102		0.479		0.491		0.671		0.537		8.27		8.282				13		13		0

		CUB		Cuba		Habana		-82.22		23.05		0		-89.2		61.883		89.622		6.093		0.348		0.345		0.367		0.334		6.816		6.813				14		14		0

		DMA		Dominica		Roseau		-61.23		15.18		0		-79.3		62.568		91.816		7.045		0.329		0.336		0.241		0.341		7.623		7.63				15		15		0

		DOM		Dominican Rep.		Santo Domingo		-69.57		18.3		0.008		-83.3		63.377		84.361		6.319		0.328		0.331		0.227		0.337		6.883		6.886				16		16		0

		EQA		Ecuador		Quito		-78.3		-0.14		1.852		-94.8		70.621		66.493		4.759		0.157		0.164		0.118		0.165		5.037		5.043				17		17		0

		GRD		Grenada		St.Georges		-61.44		12.04		0		-79.3		64.89		91.695		7.505		0.33		0.346		0.333		0.343		8.176		8.192				18		18		0

		GTM		Guatemala		Guatemala City		-90.31		14.37		1.009		-107.3		64.095		69.687		5.048		0.268		0.275		0.343		0.275		5.665		5.672				19		19		0

		GUY		Guyana		Georgetown		-58.1		6.46		0.01		-84.7		58.097		98.476		8.412		0.338		0.368		0.53		0.369		9.288		9.318				20		20		0

		HND		Honduras		Tegucigalpa		-87.14		14.04		0.959		-107.3		61.455		70.071		5.177		0.255		0.267		0.327		0.26		5.766		5.777				21		21		0

		HTI		Haiti		Portauprince		-72.19		18.32		0.476		-83.3		65.009		81.681		5.743		0.305		0.297		0.251		0.305		6.307		6.299				22		22		0

		JMC		Jamaica		Kingston		-76.48		17.58		0		-92.7		62.211		79.694		6.115		0.346		0.344		0.302		0.349		6.772		6.77				23		23		0

		LCA		Saint Lucia		Castries		-60.59		14		0		-79.3		62.821		91.344		7.193		0.331		0.342		0.244		0.342		7.775		7.786				24		24		0

		MEX		Mexico		Mexicocity		-99.1		19.25		2.43		-126.8		51.276		56.718		2.96		0.198		0.205		0.188		0.21		3.353		3.36				25		25		0

		NCG		Nicaragua		Managua		-86.17		12.05		0.175		-107.3		61.7		73.9		6.378		0.33		0.331		0.266		0.325		6.982		6.984				26		26		0

		PNR		Panama		Panama		-79.3		8.59		0.072		-121		41.03		94.031		8.331		0.496		0.513		0.83		0.529		9.672		9.69				27		27		0

		PRG		Paraguay		Asuncion		-57.39		-25.16		0.15		-99.2		35.337		66.377		5.43		0.541		0.504		0.47		0.47		6.459		6.423				28		28		0

		PRU		Peru		Lima		-77.02		-12.06		3.256		-85.8		72.514		17.073		0.812		0.188		0.191		0.067		0.191		1.087		1.09				29		29		0

		SLV		El Salvador		San Salvador		-89.11		13.4		0.198		-107.3		63.699		76.708		6.41		0.316		0.321		0.32		0.315		7.053		7.058				30		30		0

		SUR		Suriname		Paramaribo		-55.13		5.51		0.108		-84.7		54.987		95.396		8.264		0.346		0.38		0.508		0.378		9.127		9.16				31		31		0

		TRD		Trinidad and Tobago		Port of Spain		-61.3		10.39		0.003		-84.7		60.205		91.692		7.598		0.346		0.362		0.413		0.364		8.365		8.381				32		32		0

		URG		Uruguay		Montevideo		-56.08		-34.53		0.085		-71.7		46.53		47.505		3.256		0.359		0.363		0.46		0.303		4.087		4.092				33		33		0

		USA		United States		Miami		-80.2		25.8		0		-101.2		51.83		89.055		5.784		0.386		0.391		0.467		0.376		6.648		6.653				34		34		0

		VCT		St. Vincent & Grenad		Kingstown		-61.14		13.1		0		-79.3		63.925		93.024		7.396		0.331		0.342		0.268		0.342		8.003		8.015				35		35		0

		VEN		Venezuela		Caracas		-66.58		10.33		0.163		-103.8		45.485		80.563		6.878		0.393		0.39		0.457		0.428		7.741		7.738				36		36		0

																																						次の級		0
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Rain attenuation at 17.5 GHz (dB)
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FIGURE 7d
Rain attenuation for 0.3% of the year in capital cities in Region 2 
countries at 17.5 GHz
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Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6c
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 12 GHz
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图 9a
第三区国家首都在一年的0.1%时间内在12 GHz上的雨致衰减
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 12.00		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2																												データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		1.577		0.113		0.102		0.065		0.284		1.78		1.769				0		データ区間		頻度																		0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		3.662		0.142		0.147		0.175		0.401		3.999		4.005				10		0		0																		1		1		3

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		3.309		0.186		0.168		0.108		0.447		3.632		3.614				20		10		0																		2		2		44

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		1.881		0.141		0.121		0.074		0.307		2.119		2.1				30		20		3																		3		3		32

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		1.69		0.169		0.157		0.094		0.366		1.99		1.978				40		30		22																		4		4		15

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		1.345		0.115		0.112		0.043		0.219		1.52		1.517				50		40		28																		5		5		13

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		1.526		0.139		0.103		0.017		0.349		1.72		1.685				60		50		22																		6		6		7

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		2.217		0.207		0.187		0.178		0.409		2.637		2.617				70		60		11																		7		7		4

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		1.778		0.164		0.144		0.165		0.328		2.134		2.115				80		70		17																		8		8		0

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		3.286		0.081		0.08		0.092		0.206		3.465		3.465				90		80		8																		9		9		0

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		2.072		0.217		0.199		0.253		0.488		2.593		2.575				100		90		7																		10		10		0

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		4.977		0.117		0.119		0.287		0.35		5.393		5.395				110		100		0																		11		11		0

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		3.542		0.12		0.118		0.111		0.255		3.782		3.779				120		110		0																		12		12		0

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		1.238		0.107		0.095		0.062		0.268		1.435		1.423						120		0																		13		13		0

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		2.349		0.172		0.155		0.112		0.375		2.661		2.644						次の級																				14		14		0

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		1.825		0.187		0.178		0.219		0.352		2.262		2.252																Region 1										15		15		0

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		2.907		0.105		0.104		0.1		0.212		3.119		3.119																										16		16		0

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		1.793		0.144		0.127		0.066		0.274		2.024		2.007																										17		17		0

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		4.748		0.126		0.124		0.266		0.362		5.153		5.151																										18		18		0

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		4.448		0.11		0.11		0.273		0.318		4.842		4.843																										19		19		0

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		4.567		0.126		0.125		0.192		0.35		4.898		4.897																										20		20		0

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		4.431		0.115		0.114		0.177		0.314		4.735		4.733																										21		21		0

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		5.27		0.11		0.11		0.105		0.315		5.494		5.494																										22		22		0

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		3.575		0.106		0.106		0.088		0.278		3.78		3.78				0		データ区間		頻度																		23		23		0

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		5.452		0.115		0.12		0.289		0.343		5.866		5.872				10		0		0																		24		24		0

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		2.709		0.154		0.123		0.087		0.33		2.971		2.94				20		10		0																		25		25		0

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		2.52		0.171		0.129		0.055		0.39		2.775		2.733				30		20		1																		26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		2.058		0.189		0.171		0.161		0.378		2.441		2.423				40		30		1																		27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		2.057		0.222		0.206		0.263		0.47		2.589		2.573				50		40		1																		28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		4.203		0.123		0.12		0.17		0.314		4.507		4.503				60		50		5																		29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		2.968		0.332		0.315		0.451		0.798		3.843		3.826				70		60		3																		30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		1.186		0.12		0.116		0.074		0.268		1.408		1.404				80		70		3																		31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		1.339		0.171		0.126		0.04		0.406		1.607		1.563				90		80		2																		32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		2.286		0.091		0.089		0.1		0.217		2.487		2.484				100		90		3																		33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		1.902		0.248		0.23		0.264		0.482		2.467		2.449				110		100		9																		34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		2.288		0.076		0.072		0.09		0.179		2.461		2.457				120		110		9																		35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		1.666		0.162		0.148		0.192		0.345		2.052		2.038						120		0																		36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		1.679		0.231		0.217		0.247		0.444		2.208		2.194						次の級		0																				次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		1.993		0.209		0.202		0.266		0.505		2.524		2.517

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		6.171		0.116		0.118		0.258		0.343		6.554		6.556																Region 3												データ区間		頻度

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		1.51		0.118		0.117		0.057		0.225		1.701		1.7																										0		0		0

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		5.713		0.118		0.12		0.262		0.354		6.103		6.105																										1		1		2

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		4.208		0.115		0.12		0.232		0.277		4.563		4.569																										2		2		1

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		4.48		0.112		0.117		0.315		0.304		4.917		4.921																										3		3		7

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		6.193		0.125		0.13		0.352		0.376		6.68		6.685																										4		4		2

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		1.825		0.134		0.116		0.068		0.311		2.052		2.034																										5		5		4

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		4.895		0.121		0.124		0.343		0.361		5.371		5.374																										6		6		7

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		2.146		0.191		0.177		0.161		0.381		2.53		2.516																										7		7		7

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		2.206		0.228		0.211		0.275		0.532		2.766		2.749																										8		8		7

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		2.53		0.175		0.154		0.136		0.359		2.865		2.844																										9		9		0

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		2.651		0.147		0.119		0.083		0.313		2.9		2.871																										10		10		0

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		2.108		0.203		0.206		0.291		0.515		2.657		2.659																										11		11		0

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		1.055		0.088		0.097		0.059		0.184		1.217		1.227																										12		12		0

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		1.306		0.243		0.254		0.31		0.593		1.965		1.975																										13		13		0

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		1.388		0.167		0.128		0.046		0.373		1.65		1.611																										14		14		0

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		1.184		0.13		0.101		0.038		0.269		1.381		1.352																										15		15		0

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		1.074		0.115		0.119		0.057		0.209		1.265		1.269																										16		16		0

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		3.297		0.103		0.102		0.117		0.273		3.528		3.527																										17		17		0

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		0.741		0.116		0.118		0.039		0.205		0.922		0.924																										18		18		0

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		1.041		0.133		0.123		0.103		0.279		1.31		1.301																										19		19		0

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		1.746		0.141		0.105		0.039		0.303		1.951		1.916																										20		20		0

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		5.284		0.119		0.122		0.328		0.357		5.742		5.745																										21		21		0

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		1.365		0.172		0.14		0.087		0.378		1.672		1.64																										22		22		0

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		1.95		0.157		0.145		0.098		0.305		2.228		2.216																										23		23		0

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		2.315		0.098		0.097		0.079		0.187		2.499		2.498																										24		24		0

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		1.741		0.192		0.178		0.225		0.355		2.19		2.176																										25		25		0

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		1.956		0.179		0.161		0.187		0.372		2.354		2.335																										26		26		0

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		1.727		0.205		0.189		0.215		0.386		2.186		2.169																										27		27		0

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		4.691		0.136		0.132		0.093		0.377		4.936		4.931																										28		28		0

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		2.451		0.171		0.142		0.117		0.372		2.766		2.737																										29		29		0

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		1.908		0.167		0.16		0.2		0.322		2.299		2.292																										30		30		0

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		3.43		0.1		0.1		0.187		0.247		3.725		3.725																										31		31		0

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		1.946		0.135		0.126		0.11		0.264		2.208		2.199																										32		32		0

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		3.514		0.107		0.105		0.19		0.254		3.82		3.817																										33		33		0

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		2.5		0.153		0.108		0.057		0.326		2.73		2.685																										34		34		0

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		1.279		0.187		0.174		0.146		0.274		1.639		1.625																										35		35		0

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		2.641		0.149		0.142		0.236		0.39		3.052		3.045																										36		36		0

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		1.495		0.116		0.11		0.039		0.269		1.673		1.667																												次の級		0

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		2.244		0.111		0.115		0.072		0.228		2.438		2.442

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		4.052		0.103		0.103		0.112		0.234		4.273		4.274

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		3.567		0.141		0.143		0.108		0.275		3.827		3.829

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		3.611		0.119		0.121		0.301		0.339		4.046		4.048

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		3.112		0.113		0.112		0.088		0.217		3.321		3.32

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		1.876		0.219		0.204		0.2		0.445		2.341		2.327

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		1.686		0.177		0.165		0.063		0.423		1.976		1.964

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		2.095		0.215		0.2		0.223		0.419		2.571		2.556

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		2.042		0.142		0.13		0.139		0.363		2.353		2.34

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		1.647		0.138		0.114		0.06		0.351		1.88		1.856

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		2.216		0.166		0.149		0.148		0.31		2.55		2.534

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		3.783		0.081		0.08		0.086		0.204		3.955		3.954

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		1.854		0.205		0.185		0.178		0.347		2.266		2.246

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		1.64		0.222		0.21		0.233		0.461		2.15		2.138

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		2.043		0.135		0.138		0.067		0.227		2.257		2.259

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		3.76		0.115		0.117		0.153		0.285		4.037		4.04

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		6.177		0.107		0.106		0.165		0.309		6.456		6.456

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		2.852		0.257		0.219		0.18		0.588		3.345		3.307

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		4.487		0.1		0.098		0.052		0.283		4.649		4.647

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		5.178		0.118		0.121		0.337		0.352		5.644		5.647

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		6.469		0.107		0.11		0.2		0.31		6.783		6.785

		SUI		Switzerland (Confede		Bern		7.44		46.95		0.789		-18.8		30.245		43.49		2.139		0.155		0.141		0.104		0.3		2.418		2.404

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		2.064		0.191		0.175		0.159		0.371		2.445		2.429

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		2.344		0.159		0.138		0.11		0.311		2.632		2.612

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		2.403		0.12		0.114		0.196		0.291		2.735		2.729

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		1.242		0.123		0.099		0.039		0.254		1.43		1.405

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		2.901		0.103		0.104		0.151		0.179		3.16		3.161

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		5.393		0.13		0.132		0.299		0.398		5.836		5.838

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		1.459		0.118		0.118		0.051		0.211		1.642		1.642

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		0.732		0.109		0.108		0.072		0.203		0.938		0.937

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		1.7		0.17		0.145		0.079		0.383		1.99		1.965

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		1.024		0.111		0.103		0.049		0.22		1.207		1.198

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		5.47		0.118		0.116		0.108		0.346		5.706		5.705

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		0.995		0.111		0.099		0.03		0.274		1.172		1.16

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		4.536		0.089		0.091		0.136		0.245		4.768		4.77

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		1.839		0.171		0.159		0.186		0.316		2.22		2.208

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		1.382		0.136		0.143		0.071		0.278		1.615		1.623

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		2.321		0.105		0.103		0.081		0.245		2.52		2.517

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		3.919		0.11		0.109		0.145		0.235		4.182		4.18

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		3.35		0.11		0.111		0.133		0.251		3.601		3.603

		xxx		xxxxxxxxxxxxxxxxxxxx		xxxxxxxxxxxxxxxxxxx		0		0		0		0		90		77.506		6.462		0.108		0.101		0.119		0.285		6.695		6.688

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		0.877		0.1		0.099		0.038		0.152		1.028		1.027

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		2.388		0.126		0.115		0.141		0.264		2.67		2.658

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		4.95		0.138		0.15		0.366		0.363		5.467		5.479

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		5.866		0.116		0.121		0.227		0.317		6.217		6.222

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		7.288		0.147		0.147		0.292		0.461		7.741		7.741

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		2.208		0.094		0.093		0.15		0.187		2.459		2.459

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		5.981		0.117		0.121		0.26		0.337		6.367		6.371

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		2.388		0.17		0.163		0.269		0.205		2.835		2.828

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		6.129		0.13		0.137		0.286		0.393		6.557		6.565

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		5.102		0.112		0.116		0.226		0.304		5.449		5.453

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		7.352		0.111		0.121		0.34		0.326		7.81		7.82

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		3.519		0.142		0.148		0.295		0.254		3.964		3.971

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		6.376		0.114		0.121		0.225		0.353		6.726		6.732

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		0.915		0.099		0.101		0.042		0.191		1.075		1.077

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		2.973		0.17		0.169		0.382		0.325		3.54		3.54

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		7.173		0.106		0.113		0.231		0.31		7.516		7.523

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		2.551		0.169		0.159		0.297		0.25		3.028		3.018

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		2.403		0.18		0.165		0.317		0.253		2.911		2.896

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		4.184		0.135		0.128		0.293		0.343		4.625		4.618

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		6.808		0.123		0.132		0.305		0.38		7.246		7.255

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		6.743		0.103		0.107		0.221		0.302		7.074		7.078

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		6.46		0.116		0.122		0.225		0.342		6.81		6.816

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		3.436		0.145		0.149		0.192		0.302		3.786		3.789

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		7.018		0.128		0.139		0.249		0.403		7.406		7.417

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		1.9		0.121		0.123		0.146		0.291		2.188		2.189

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		2.891		0.167		0.175		0.215		0.264		3.285		3.293

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		5.652		0.137		0.132		0.319		0.39		6.121		6.116

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		7.155		0.11		0.117		0.309		0.327		7.581		7.587

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		5.376		0.093		0.093		0.133		0.266		5.609		5.608

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		6.531		0.135		0.138		0.292		0.393		6.97		6.972

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		6.029		0.114		0.121		0.296		0.335		6.447		6.455

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		7.406		0.111		0.116		0.265		0.331		7.789		7.794

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		5.607		0.112		0.116		0.24		0.316		5.967		5.971

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		4.22		0.119		0.123		0.273		0.315		4.623		4.628

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		7.074		0.106		0.114		0.245		0.313		7.432		7.44

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		4.004		0.128		0.124		0.316		0.298		4.458		4.454

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		5.203		0.135		0.14		0.26		0.366		5.61		5.615
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R0.01 (mm/h)

Number of cities

FIGURE 1
Rainfall rate R0.01 in capital cities in Region 1
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FIGURE 2
Rainfall rate R0.01 in capital cities in Region 3



		



Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6a
Rain attenuation for 0.1% of the year in capitalcities of Region 1 
countries at 12 GHz
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FIGURE 8a
Rain attenuation for 0.1% of the year in capitalcities of Region 3 
countries at 12 GHz
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Rain attenuation at 21.7 GHz (dB)

Number of cities

FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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在21.7 GHz上的雨致衰减（dB）
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图9b
第三区国家首都在一年的0.1%时间内在21.7 GHz上的雨致衰减
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 21.70		年間時間率(%)= 0.10

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		5.76		1.22		1.103		0.208		0.399		7.201		7.084				0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		12.72		1.697		1.931		0.555		0.563		14.984		15.218				1		1		0

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		10.954		1.837		1.651		0.342		0.629		13.151		12.965				2		2		0

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		6.524		1.522		1.29		0.235		0.431		8.295		8.063				3		3		2

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		5.559		1.559		1.472		0.298		0.515		7.438		7.351				4		4		3

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		4.778		0.86		0.879		0.135		0.307		5.782		5.801				5		5		13

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		5.952		1.742		1.278		0.055		0.489		7.769		7.305				6		6		13

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		7.496		1.995		1.891		0.567		0.576		10.079		9.975				7		7		22

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		6.321		1.753		1.628		0.524		0.461		8.613		8.489				8		8		10

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		11.852		0.811		0.848		0.292		0.288		12.958		12.996				9		9		9

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		6.898		2.156		2.087		0.805		0.687		9.889		9.82				10		10		5

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		18.089		1.451		1.597		0.911		0.491		20.457		20.604				11		11		3

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		12.674		1.515		1.55		0.351		0.358		14.545		14.58				12		12		4

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		4.942		1.285		1.114		0.197		0.376		6.438		6.267				13		13		4

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		7.708		1.503		1.329		0.354		0.528		9.583		9.409				14		14		6

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		6.191		1.767		1.85		0.697		0.495		8.673		8.756				15		15		1

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		10.288		1.148		1.189		0.319		0.298		11.759		11.8				16		16		5

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		6.161		1.33		1.157		0.211		0.385		7.714		7.541				17		17		4

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		16.406		1.561		1.629		0.845		0.508		18.82		18.888				18		18		2

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		15.84		1.298		1.413		0.868		0.446		18.012		18.127				19		19		3

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		15.64		1.51		1.6		0.612		0.491		17.769		17.859				20		20		4

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		15.591		1.378		1.461		0.563		0.441		17.538		17.621				21		21		1

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		19.59		1.342		1.442		0.334		0.442		21.271		21.371				22		22		1

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		13.474		1.263		1.373		0.279		0.39		15.021		15.131				23		23		1

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		19.804		1.408		1.608		0.92		0.481		22.138		22.338				24		24		1

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		9.316		1.72		1.355		0.278		0.464		11.325		10.96				25		25		1

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		8.444		1.944		1.37		0.174		0.548		10.58		10.006				26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		6.978		1.78		1.676		0.512		0.532		9.289		9.185				27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		6.948		2.164		2.131		0.837		0.661		9.977		9.944				28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		15.081		1.492		1.56		0.54		0.44		17.12		17.188				29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		9.503		3.193		3.262		1.434		1.124		14.187		14.256				30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		4.172		1.037		1.015		0.236		0.377		5.461		5.439				31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		4.813		1.988		1.367		0.126		0.57		6.96		6.339				32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		8.36		1.003		1.016		0.318		0.304		9.687		9.699				33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		6.305		2.311		2.292		0.84		0.679		9.488		9.469				34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		8.407		0.725		0.691		0.285		0.251		9.42		9.387				35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		5.757		1.645		1.589		0.609		0.484		8.03		7.973				36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		5.619		2.132		2.161		0.786		0.626		8.567		8.597						次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		6.676		2.024		2.124		0.846		0.71		9.579		9.679

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		22.066		1.415		1.572		0.82		0.482		24.306		24.464

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		5.334		0.876		0.939		0.181		0.316		6.4		6.463						データ区間		頻度

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		20.376		1.439		1.585		0.834		0.496		22.654		22.801				0		0		0

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		15.397		1.421		1.601		0.737		0.389		17.56		17.74				1		1		0

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		16.686		1.396		1.569		1		0.426		19.088		19.26				2		2		0

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		21.759		1.531		1.743		1.117		0.528		24.414		24.626				3		3		0

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		6.27		1.396		1.159		0.215		0.437		7.896		7.658				4		4		2

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		17.656		1.489		1.656		1.09		0.507		20.241		20.409				5		5		0

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		7.304		1.888		1.867		0.513		0.536		9.723		9.702				6		6		0

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		7.24		2.274		2.232		0.875		0.749		10.424		10.382				7		7		1

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		8.575		1.723		1.553		0.432		0.505		10.745		10.574				8		8		1

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		9.159		1.63		1.294		0.264		0.44		11.063		10.727				9		9		3

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		6.907		1.899		2.139		0.925		0.725		9.765		10.005				10		10		1

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		4.192		0.902		1.093		0.187		0.259		5.288		5.479				11		11		2

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		4.231		1.809		2.217		0.985		0.835		7.092		7.5				12		12		0

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		4.869		1.888		1.323		0.148		0.525		6.932		6.367				13		13		2

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		4.373		1.442		1.016		0.12		0.378		5.95		5.524				14		14		0

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		3.795		0.836		0.989		0.181		0.294		4.823		4.976				15		15		0

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		11.013		1.044		1.066		0.37		0.384		12.434		12.456				16		16		3

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		2.709		0.746		0.844		0.125		0.288		3.595		3.693				17		17		0

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		3.983		1.558		1.419		0.326		0.392		5.885		5.747				18		18		0

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		6.081		1.582		1.073		0.123		0.425		7.801		7.292				19		19		2

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		19.008		1.463		1.627		1.042		0.501		21.519		21.684				20		20		1

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		4.809		2.01		1.609		0.276		0.531		7.123		6.721				21		21		2

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		6.498		1.241		1.151		0.312		0.428		8.065		7.975				22		22		4

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		8.142		0.926		0.961		0.252		0.263		9.323		9.358				23		23		3

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		5.914		1.825		1.839		0.716		0.499		8.473		8.487				24		24		3

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		6.616		1.768		1.646		0.594		0.523		8.997		8.874				25		25		1

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		5.84		1.945		1.914		0.684		0.544		8.492		8.46				26		26		1

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		16.648		1.658		1.728		0.296		0.529		18.61		18.68				27		27		0

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		8.3		1.84		1.508		0.371		0.523		10.527		10.195				28		28		3

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		6.566		1.637		1.727		0.636		0.453		8.853		8.943				29		29		2

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		12.353		1.083		1.168		0.593		0.347		14.033		14.118				30		30		0

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		6.836		1.308		1.291		0.348		0.371		8.502		8.485				31		31		0

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		13.233		1.354		1.387		0.604		0.357		15.195		15.228				32		32		0

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		8.755		1.807		1.222		0.18		0.457		10.753		10.169				33		33		0

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		4.457		1.521		1.528		0.465		0.385		6.458		6.465				34		34		0

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		9.445		1.768		1.802		0.75		0.548		11.978		12.012				35		35		0

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		5.328		1.222		1.208		0.124		0.378		6.688		6.673				36		36		0

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		8.44		1.353		1.5		0.228		0.319		10.027		10.174						次の級		0

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		14.183		1.133		1.218		0.355		0.328		15.675		15.76

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		12.301		1.783		1.893		0.344		0.387		14.434		14.543

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		13.011		1.464		1.598		0.958		0.475		15.441		15.575

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		10.609		1.173		1.212		0.279		0.305		12.065		12.104

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		6.268		1.922		1.88		0.635		0.627		8.853		8.811

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		6.076		2.195		2.16		0.199		0.595		8.498		8.463

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		7.069		2.084		2.101		0.71		0.59		9.885		9.902

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		6.983		1.504		1.4		0.441		0.511		8.946		8.842

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		6.053		1.702		1.364		0.191		0.493		7.965		7.627

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		7.636		1.654		1.573		0.471		0.436		9.772		9.691

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		13.472		0.796		0.829		0.273		0.287		14.544		14.577

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		6.307		1.94		1.876		0.566		0.489		8.831		8.766

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		5.521		2.036		2.062		0.74		0.649		8.33		8.356

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		7.346		1.669		1.78		0.212		0.319		9.234		9.345

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		13.847		1.398		1.546		0.486		0.4		15.736		15.884

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		23.125		1.312		1.399		0.523		0.433		24.965		25.051

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		9.238		2.57		2.153		0.572		0.828		12.415		11.998

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		17.39		1.228		1.28		0.167		0.397		18.789		18.842

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		18.868		1.457		1.621		1.07		0.493		21.401		21.564

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		24.041		1.308		1.454		0.634		0.435		25.987		26.134

		SUI		Switzerland (Confede		Bern		7.27		46.56		1.395		-18.8		30.665		42.718		5.942		1.118		1.004		0.27		0.398		7.343		7.229

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		7.063		1.863		1.807		0.505		0.522		9.449		9.394

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		7.943		1.52		1.328		0.351		0.438		9.825		9.633

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		8.581		1.321		1.338		0.622		0.409		10.534		10.55

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		4.379		1.292		0.914		0.124		0.356		5.809		5.431

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		11.499		1.313		1.397		0.478		0.251		13.293		13.377

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		18.781		1.599		1.76		0.949		0.558		21.336		21.498

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		5.155		0.895		0.958		0.162		0.297		6.221		6.284

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		2.954		0.992		1.075		0.229		0.285		4.188		4.27

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		5.907		1.91		1.639		0.252		0.538		8.093		7.821

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		3.765		0.989		0.912		0.157		0.309		4.922		4.845

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		19.29		1.43		1.511		0.343		0.485		21.07		21.15

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		4.18		1.372		1.245		0.096		0.384		5.665		5.538

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		16.489		0.988		1.095		0.432		0.343		17.912		18.019

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		6.318		1.666		1.685		0.59		0.445		8.589		8.607

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		4.918		1.232		1.439		0.225		0.39		6.39		6.597

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		7.999		1.114		1.125		0.258		0.345		9.378		9.389

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		13.716		1.263		1.324		0.461		0.33		15.443		15.504

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		11.675		1.203		1.305		0.421		0.352		13.304		13.406

								0		0		0		0		90		77.506		26.317		1.32		1.323		0.379		0.399		28.018		28.021

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		3.4		0.8		0.848		0.12		0.214		4.327		4.374

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		8.529		1.399		1.346		0.449		0.37		10.385		10.332

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		18.096		1.71		2.056		1.163		0.509		20.976		21.322

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		21.963		1.443		1.634		0.721		0.444		24.131		24.322

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		23.92		1.783		1.921		0.927		0.648		26.639		26.776

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		7.834		0.857		0.942		0.476		0.262		9.171		9.256

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		21.873		1.434		1.615		0.827		0.473		24.139		24.32

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		8.499		1.832		2.017		0.855		0.289		11.19		11.376

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		21.463		1.621		1.859		0.909		0.552		24		24.238

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		19.036		1.355		1.542		0.719		0.426		21.116		21.303

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		28.342		1.389		1.66		1.081		0.457		30.816		31.087

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		12.958		1.762		2.025		0.938		0.356		15.662		15.925

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		22.489		1.385		1.597		0.716		0.495		24.596		24.808

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		3.623		0.815		0.913		0.134		0.268		4.583		4.68

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		10.406		1.879		2.128		1.214		0.457		13.508		13.757

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		28.094		1.318		1.528		0.733		0.434		30.147		30.358

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		9.081		1.852		2.019		0.944		0.351		11.884		12.05

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		8.521		1.944		2.077		1.006		0.355		11.478		11.61

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		15.337		1.667		1.717		0.93		0.482		17.942		17.991

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		24.134		1.527		1.783		0.969		0.533		26.635		26.891

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		25.439		1.267		1.428		0.702		0.424		27.411		27.572

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		23.106		1.434		1.633		0.716		0.48		25.262		25.46

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		12.158		1.564		1.813		0.61		0.424		14.339		14.588

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		23.955		1.595		1.886		0.79		0.566		26.347		26.638

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		6.595		1.152		1.279		0.463		0.408		8.221		8.348

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		10.097		1.895		2.236		0.685		0.371		12.682		13.024

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		20.383		1.708		1.782		1.014		0.548		23.112		23.186

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		27.322		1.368		1.584		0.982		0.459		29.675		29.891

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		20.176		1.06		1.134		0.422		0.373		21.661		21.735

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		22.676		1.678		1.848		0.927		0.552		25.288		25.457

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		22.719		1.418		1.649		0.941		0.47		25.083		25.314

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		27.198		1.369		1.554		0.843		0.464		29.413		29.599

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		21.287		1.403		1.576		0.761		0.443		23.457		23.629

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		15.533		1.431		1.63		0.869		0.441		17.838		18.037

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		27.151		1.328		1.544		0.778		0.439		29.26		29.477

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		15.028		1.529		1.648		1.004		0.418		17.566		17.685

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		18.453		1.647		1.866		0.826		0.514		20.932		21.152
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FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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FIGURE 8b
Rain attenuation for 0.1% of the year in capital cities od Region 3 
countries at 21.7 GHz
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 12.00		年間時間率(%)= 0.30

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		0.801		0.113		0.102		0.065		0.23		1.01		0.999				0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		1.969		0.142		0.147		0.175		0.325		2.31		2.315				1		1		45

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		1.734		0.186		0.168		0.108		0.362		2.063		2.045				2		2		46

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		0.961		0.141		0.121		0.074		0.248		1.205		1.186				3		3		20

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		0.859		0.169		0.157		0.094		0.297		1.167		1.155				4		4		7

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		0.677		0.115		0.112		0.043		0.177		0.856		0.853				5		5		0

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		0.782		0.139		0.103		0.017		0.282		0.987		0.951				6		6		0

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		1.141		0.207		0.187		0.178		0.331		1.567		1.548				7		7		0

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		0.906		0.164		0.144		0.165		0.266		1.267		1.248				8		8		0

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		1.779		0.081		0.08		0.092		0.167		1.959		1.959				9		9		0

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		1.063		0.217		0.199		0.253		0.396		1.592		1.574				10		10		0

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		2.734		0.117		0.119		0.287		0.284		3.152		3.154				11		11		0

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		1.901		0.12		0.118		0.111		0.207		2.142		2.14				12		12		0

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		0.627		0.107		0.095		0.062		0.217		0.829		0.817				13		13		0

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		1.213		0.172		0.155		0.112		0.304		1.53		1.513				14		14		0

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		0.931		0.187		0.178		0.219		0.285		1.373		1.363				15		15		0

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		1.529		0.105		0.104		0.1		0.172		1.743		1.742				16		16		0

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		0.914		0.144		0.127		0.066		0.222		1.149		1.133				17		17		0

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		2.599		0.126		0.124		0.266		0.293		3.006		3.004				18		18		0

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		2.436		0.11		0.11		0.273		0.258		2.831		2.832				19		19		0

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		2.493		0.126		0.125		0.192		0.283		2.826		2.825				20		20		0

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		2.421		0.115		0.114		0.177		0.254		2.727		2.725				21		21		0

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		2.891		0.11		0.11		0.105		0.255		3.116		3.116				22		22		0

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		1.921		0.106		0.106		0.088		0.225		2.128		2.128				23		23		0

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		3.011		0.115		0.12		0.289		0.278		3.427		3.432				24		24		0

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		1.407		0.154		0.123		0.087		0.267		1.673		1.642				25		25		0

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		1.305		0.171		0.129		0.055		0.316		1.568		1.526				26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		1.056		0.189		0.171		0.161		0.306		1.444		1.427				27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		1.055		0.222		0.206		0.263		0.38		1.595		1.578				28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		2.276		0.123		0.12		0.17		0.254		2.582		2.579				29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		1.548		0.332		0.315		0.451		0.646		2.433		2.416				30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		0.594		0.12		0.116		0.074		0.217		0.822		0.818				31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		0.676		0.171		0.126		0.04		0.328		0.958		0.913				32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		1.202		0.091		0.089		0.1		0.176		1.405		1.403				33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		0.972		0.248		0.23		0.264		0.391		1.545		1.526				34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		1.214		0.076		0.072		0.09		0.145		1.387		1.384				35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		0.847		0.162		0.148		0.192		0.279		1.238		1.224				36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		0.853		0.231		0.217		0.247		0.36		1.39		1.375						次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		1.021		0.209		0.202		0.266		0.409		1.56		1.553

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		3.442		0.116		0.118		0.258		0.278		3.827		3.829

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		0.764		0.118		0.117		0.057		0.182		0.959		0.958						データ区間		頻度

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		3.157		0.118		0.12		0.262		0.286		3.55		3.552				0		0		0

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		2.278		0.115		0.12		0.232		0.225		2.634		2.64				1		1		3

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		2.439		0.112		0.117		0.315		0.246		2.877		2.881				2		2		9

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		3.439		0.125		0.13		0.352		0.305		3.927		3.933				3		3		7

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		0.931		0.134		0.116		0.068		0.252		1.164		1.146				4		4		13

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		2.677		0.121		0.124		0.343		0.292		3.155		3.158				5		5		5

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		1.103		0.191		0.177		0.161		0.308		1.493		1.479				6		6		0

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		1.136		0.228		0.211		0.275		0.431		1.704		1.687				7		7		0

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		1.31		0.175		0.154		0.136		0.291		1.65		1.629				8		8		0

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		1.376		0.147		0.119		0.083		0.254		1.628		1.599				9		9		0

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		1.082		0.203		0.206		0.291		0.417		1.639		1.641				10		10		0

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		0.527		0.088		0.097		0.059		0.149		0.692		0.701				11		11		0

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		0.657		0.243		0.254		0.31		0.48		1.322		1.333				12		12		0

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		0.702		0.167		0.128		0.046		0.302		0.974		0.935				13		13		0

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		0.595		0.13		0.101		0.038		0.218		0.799		0.77				14		14		0

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		0.535		0.115		0.119		0.057		0.169		0.731		0.735				15		15		0

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		1.776		0.103		0.102		0.117		0.221		2.009		2.007				16		16		0

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		0.363		0.116		0.118		0.039		0.166		0.551		0.553				17		17		0

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		0.52		0.133		0.123		0.103		0.226		0.796		0.786				18		18		0

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		0.891		0.141		0.105		0.039		0.245		1.103		1.067				19		19		0

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		2.909		0.119		0.122		0.328		0.289		3.369		3.372				20		20		0

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		0.689		0.172		0.14		0.087		0.306		1.006		0.974				21		21		0

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		0.998		0.157		0.145		0.098		0.247		1.281		1.269				22		22		0

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		1.201		0.098		0.097		0.079		0.152		1.386		1.385				23		23		0

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		0.887		0.192		0.178		0.225		0.287		1.34		1.326				24		24		0

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		1.001		0.179		0.161		0.187		0.301		1.405		1.386				25		25		0

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		0.879		0.205		0.189		0.215		0.313		1.343		1.327				26		26		0

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		2.531		0.136		0.132		0.093		0.305		2.778		2.773				27		27		0

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		1.268		0.171		0.142		0.117		0.301		1.588		1.559				28		28		0

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		0.975		0.167		0.16		0.2		0.261		1.371		1.364				29		29		0

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		1.83		0.1		0.1		0.187		0.2		2.127		2.126				30		30		0

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		0.996		0.135		0.126		0.11		0.214		1.261		1.252				31		31		0

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		1.891		0.107		0.105		0.19		0.206		2.199		2.196				32		32		0

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		1.294		0.153		0.108		0.057		0.264		1.53		1.484				33		33		0

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		0.642		0.187		0.174		0.146		0.222		1.006		0.993				34		34		0

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		1.381		0.149		0.142		0.236		0.316		1.796		1.789				35		35		0

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		0.757		0.116		0.11		0.039		0.218		0.941		0.936				36		36		0

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		1.175		0.111		0.115		0.072		0.184		1.371		1.375						次の級		0

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		2.185		0.103		0.103		0.112		0.19		2.407		2.408

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		1.907		0.141		0.143		0.108		0.223		2.168		2.17

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		1.947		0.119		0.121		0.301		0.274		2.384		2.386

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		1.643		0.113		0.112		0.088		0.176		1.853		1.852

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		0.958		0.219		0.204		0.2		0.361		1.431		1.417

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		0.864		0.177		0.165		0.063		0.343		1.165		1.153

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		1.076		0.215		0.2		0.223		0.34		1.558		1.543

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		1.047		0.142		0.13		0.139		0.294		1.364		1.352

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		0.843		0.138		0.114		0.06		0.284		1.085		1.061

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		1.141		0.166		0.149		0.148		0.251		1.479		1.462

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		2.064		0.081		0.08		0.086		0.166		2.237		2.236

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		0.947		0.205		0.185		0.178		0.281		1.365		1.344

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		0.833		0.222		0.21		0.233		0.373		1.351		1.339

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		1.063		0.135		0.138		0.067		0.184		1.28		1.283

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		2.023		0.115		0.117		0.153		0.231		2.302		2.305

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		3.44		0.107		0.106		0.165		0.25		3.72		3.72

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		1.485		0.257		0.219		0.18		0.476		1.989		1.951

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		2.472		0.1		0.098		0.052		0.23		2.635		2.633

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		2.844		0.118		0.121		0.337		0.285		3.312		3.315

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		3.626		0.107		0.11		0.2		0.251		3.941		3.943

		SUI		Switzerland (Confede		Bern		7.44		46.95		0.789		-18.8		30.245		43.49		1.099		0.155		0.141		0.104		0.243		1.383		1.369

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		1.059		0.191		0.175		0.159		0.3		1.445		1.429

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		1.21		0.159		0.138		0.11		0.252		1.502		1.482

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		1.251		0.12		0.114		0.196		0.236		1.586		1.58

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		0.624		0.123		0.099		0.039		0.205		0.818		0.794

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		1.55		0.103		0.104		0.151		0.145		1.81		1.811

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		2.965		0.13		0.132		0.299		0.322		3.409		3.411

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		0.737		0.118		0.118		0.051		0.171		0.924		0.924

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		0.358		0.109		0.108		0.072		0.164		0.57		0.569

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		0.865		0.17		0.145		0.079		0.31		1.164		1.139

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		0.509		0.111		0.103		0.049		0.178		0.697		0.689

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		3.01		0.118		0.116		0.108		0.28		3.249		3.248

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		0.5		0.111		0.099		0.03		0.222		0.685		0.673

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		2.501		0.089		0.091		0.136		0.198		2.734		2.736

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		0.939		0.171		0.159		0.186		0.256		1.325		1.313

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		0.697		0.136		0.143		0.071		0.225		0.936		0.943

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		1.217		0.105		0.103		0.081		0.199		1.419		1.416

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		2.107		0.11		0.109		0.145		0.19		2.37		2.369

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		1.783		0.11		0.111		0.133		0.203		2.036		2.038

		xxx		xxxxxxxxxxxxxxxxxxxx		xxxxxxxxxxxxxxxxxxx		0		0		0		0		90		77.506		3.628		0.108		0.101		0.119		0.231		3.862		3.855

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		0.434		0.1		0.099		0.038		0.123		0.588		0.587

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		1.236		0.126		0.115		0.141		0.214		1.52		1.509

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		2.672		0.138		0.15		0.366		0.294		3.19		3.202

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		3.217		0.116		0.121		0.227		0.257		3.569		3.574

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		4.049		0.147		0.147		0.292		0.374		4.505		4.504

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		1.146		0.094		0.093		0.15		0.151		1.398		1.398

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		3.297		0.117		0.121		0.26		0.273		3.684		3.688

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		1.233		0.17		0.163		0.269		0.166		1.681		1.674

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		3.389		0.13		0.137		0.286		0.318		3.819		3.826

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		2.775		0.112		0.116		0.226		0.246		3.124		3.128

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		4.121		0.111		0.121		0.34		0.264		4.58		4.59

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		1.862		0.142		0.148		0.295		0.206		2.309		2.315

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		3.538		0.114		0.121		0.225		0.286		3.888		3.895

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		0.453		0.099		0.101		0.042		0.154		0.618		0.62

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		1.551		0.17		0.169		0.382		0.263		2.121		2.12

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		4.04		0.106		0.113		0.231		0.251		4.384		4.391

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		1.321		0.169		0.159		0.297		0.202		1.8		1.79

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		1.241		0.18		0.165		0.317		0.205		1.751		1.737

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		2.254		0.135		0.128		0.293		0.278		2.697		2.69

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		3.785		0.123		0.132		0.305		0.308		4.224		4.233

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		3.777		0.103		0.107		0.221		0.245		4.109		4.113

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		3.597		0.116		0.122		0.225		0.277		3.948		3.954

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		1.814		0.145		0.149		0.192		0.245		2.167		2.17

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		3.922		0.128		0.139		0.249		0.326		4.312		4.323

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		0.972		0.121		0.123		0.146		0.235		1.263		1.264

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		1.509		0.167		0.175		0.215		0.214		1.904		1.912

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		3.095		0.137		0.132		0.319		0.316		3.566		3.561

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		4.001		0.11		0.117		0.309		0.265		4.428		4.435

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		2.959		0.093		0.093		0.133		0.216		3.193		3.192

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		3.61		0.135		0.138		0.292		0.318		4.05		4.052

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		3.322		0.114		0.121		0.296		0.271		3.742		3.749

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		4.17		0.111		0.116		0.265		0.268		4.554		4.559

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		3.08		0.112		0.116		0.24		0.256		3.442		3.446

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		2.268		0.119		0.123		0.273		0.255		2.672		2.677

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		3.951		0.106		0.114		0.245		0.254		4.31		4.318

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		2.147		0.128		0.124		0.316		0.241		2.603		2.599

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		2.827		0.135		0.14		0.26		0.297		3.236		3.241
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Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 6c
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 12 GHz



		



Rain attenuation at 12 GHz (dB)

Number of cities

FIGURE 8c
Rain attenuation for 0.3% of the year in capital cities of Region 3 
countries at 12 GHz
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Rain attenuation at 21.7 GHz (dB)

Number of cities

FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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在21.7 GHz上的雨致衰减（dB）

城市数

图9d
第三区国家首都在一年的0.3%时间内在21.7 GHz上的雨致衰减
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		降雨減衰量計算　作成：B-SAT 企画部開発研究室(2008.09.17)

		ITU-R Rec.P618(修正p.837-5) および Rec.P676と関連の勧告を利用

		周波数(GHz)= 21.70		年間時間率(%)= 0.30

		Symbol		Admini		city		long_Station		lat_Station		HS(km)		SAT		EL_Angle		R001		Rain Att		Gasues1(1%)		Gasues2(1%)		Cloud(1%)		SC_ATT		Total_Att1		Total_Att2						データ区間		頻度

		AFS		South Africa (Republ		Cape Town		18.27		-33.57		0.055		4.8		48.354		30.115		3.101		1.22		1.103		0.208		0.323		4.544		4.428				0		0		0

		AGL		Angola (Republic of)		Luanda		13.15		-8.49		0.027		-24.8		45.124		41.915		7.232		1.697		1.931		0.555		0.456		9.497		9.731				1		1		0

		ALB		Albania (Republic of		Tirane		19.49		41.2		0.044		62		25.862		55.56		6.057		1.837		1.651		0.342		0.51		8.257		8.071				2		2		3

		ALG		Algeria (People's De		Alger		2.59		36.47		0.221		-24.8		38.79		41.157		3.525		1.522		1.29		0.235		0.349		5.298		5.066				3		3		20

		AND		Andorra (Principalit		Andorra La vella		1.3		42.3		1.357		-37		27.789		43.468		2.982		1.559		1.472		0.298		0.417		4.865		4.778				4		4		34

		ARM		Armenia (Republic of		Erevan		44.31		40.1		1.343		22.8		38.575		27.683		2.545		0.86		0.879		0.135		0.249		3.552		3.571				5		5		15

		ARS		Saudi Arabia (Kingdo		Jiddah		39.11		21.3		0.049		17		54.654		20.814		3.244		1.742		1.278		0.055		0.396		5.065		4.601				6		6		7

		AUT		Austria		Wien		16.22		48.12		0.308		-18.8		25.278		34.472		4.075		1.995		1.891		0.567		0.466		6.66		6.557				7		7		7

		AZE		Azerbaijani Republic		Baku		49.52		40.22		0.038		23.2		36.175		29.012		3.41		1.753		1.628		0.524		0.373		5.705		5.58				8		8		8

		BDI		Burundi (Republic of		Bujumbura		29.2		-3.22		1.648		11		68.322		54.899		6.797		0.811		0.848		0.292		0.234		7.903		7.94				9		9		3

		BEL		Belgium		Bruxelles		4.21		50.5		0.123		38.2		23.878		36.346		3.736		2.156		2.087		0.805		0.557		6.731		6.661				10		10		7

		BEN		Benin (Republic of)		Portonovo		2.44		6.31		0.013		-19.2		63.651		68.857		10.527		1.451		1.597		0.911		0.398		12.896		13.043				11		11		5

		BFA		Burkina Faso		Ouagadougou		-1.4		12.19		0.279		-30		54.013		50.706		7.202		1.515		1.55		0.351		0.29		9.074		9.109				12		12		5

		BHR		Bahrain (Kingdom of)		Manama		50.32		26		0.001		34		54.577		20.979		2.66		1.285		1.114		0.197		0.305		4.158		3.988				13		13		1

		BIH		Bosnia and Herrzegov		Sarajebo		18.25		43.52		1.101		56		27.254		51.787		4.196		1.503		1.329		0.354		0.427		6.073		5.899				14		14		2

		BLR		Belarus (Republic of		Minsk		27.3		53.51		0.183		37.8		28.115		34.277		3.337		1.767		1.85		0.697		0.401		5.821		5.904				15		15		1

		BOT		Botswana (Republic o		Gaborone		25.54		-24.44		1.103		-0.8		48.974		57.471		5.726		1.148		1.189		0.319		0.241		7.198		7.239				16		16		0

		BUL		Bulgaria (Republic o		Sofiya		23.18		42.42		0.913		-1.2		35.145		38.832		3.32		1.33		1.157		0.211		0.312		4.875		4.702				17		17		0

		CAF		Central African Repu		Bangui		18.37		4.24		0.44		-13.2		52.945		66.279		9.494		1.561		1.629		0.845		0.411		11.908		11.976				18		18		0

		CME		Cameroon (Republic o		Yaounde		11.31		3.51		0.702		-13		61.284		63.304		9.183		1.298		1.413		0.868		0.362		11.356		11.47				19		19		0

		COD		Democratic Republic		Kinshasa		15.18		-4.19		0.48		-19.2		49.792		60.657		9.021		1.51		1.6		0.612		0.398		11.15		11.24				20		20		0

		COG		Congo (Republic of)		Brazzaville		15.13		-4.12		0.49		-13.2		56.622		60.645		9.013		1.378		1.461		0.563		0.357		10.961		11.044				21		21		0

		COM		Comoros (Union of th		Moroni		43.16		-11.4		0		29		68.752		82.179		11.397		1.342		1.442		0.334		0.358		13.078		13.178				22		22		0

		CPV		Cape Verde (Republic		Praia		-23.3		14.55		0		-33.5		69.217		53.883		7.684		1.263		1.373		0.279		0.316		9.232		9.342				23		23		0

		CTI		Cote d'Ivoire (Repub		Abidjan		-4.01		5.19		0.022		-24.8		64.923		76.322		11.589		1.408		1.608		0.92		0.39		13.923		14.123				24		24		0

		CVA		Vatican City State		Vatican		12.19		41.49		0		-1.2		40.137		60.754		5.114		1.72		1.355		0.278		0.376		7.125		6.761				25		25		0

		CYP		Cyprus (Republic of)		Nicosia		33.22		35.09		-0.001		-1.2		35.367		61.469		4.618		1.944		1.37		0.174		0.444		6.757		6.183				26		26		0

		CZE		Czec Republic		Praha		14.26		50.05		0.336		-12.8		27.14		35.121		3.781		1.78		1.676		0.512		0.431		6.095		5.991				27		27		0

		D		Germany (Federal Rep		Berlin		13.22		52.3		0.056		-18.8		23.24		30.735		3.764		2.164		2.131		0.837		0.535		6.797		6.763				28		28		0

		DJI		Djibouti (Republic o		Djibouti		43.08		11.35		0.119		16.8		56.78		61.674		8.65		1.492		1.56		0.54		0.357		10.689		10.757				29		29		0

		DNK		Denmark		Copenhagen		12.32		55.42		0.005		-33.5		14.892		38.502		5.221		3.193		3.262		1.434		0.91		9.91		9.979				30		30		0

		E		Spain		Madrid		-3.43		40.25		0.847		-30		36.02		26.7		2.209		1.037		1.015		0.236		0.305		3.501		3.479				31		31		0

		EGY		Egypt (Arab Republic		Alexandria		29.55		31.13		0		-7		36.455		22.992		2.573		1.988		1.367		0.126		0.462		4.727		4.105				32		32		0

		ERI		Eritrea		Asmera		38.53		15.19		1.739		22.8		64.537		44.765		4.66		1.003		1.016		0.318		0.246		5.988		6.001				33		33		0

		EST		Estonia (Republic of		Tallin		24.44		59.24		0.022		44.5		20.57		31.612		3.401		2.311		2.292		0.84		0.55		6.587		6.569				34		34		0

		ETH		Ethiopia (Federal De		Addis Ababa		38.5		9.03		2.452		36		78.974		54.748		4.727		0.725		0.691		0.285		0.203		5.741		5.707				35		35		0

		F		France		Paris		2.22		48.52		0.11		-7		33.589		33.711		3.093		1.645		1.589		0.609		0.392		5.368		5.312				36		36		0

		FIN		Finland		Helsinki		24.56		60.1		0.012		22.8		21.81		29.277		3.015		2.132		2.161		0.786		0.507		5.967		5.997						次の級		0

		G		United Kingdom of Gr		London		-0.1		51.3		0.059		-33.5		23.49		33.174		3.611		2.024		2.124		0.846		0.575		6.517		6.617

		GAB		Gabonese Republic		Libreville		9.25		0.25		0.011		-13.2		63.706		81.145		13.034		1.415		1.572		0.82		0.39		15.274		15.431

		GEO		Georgia		Tbilisi		44.47		41.42		1.145		23.2		37.429		29.698		2.856		0.876		0.939		0.181		0.256		3.924		3.987

		GHA		Ghana		Accra		-0.15		5.33		0		-25		60.325		81.794		11.922		1.439		1.585		0.834		0.402		14.201		14.348

		GMB		Gambia (Republic of		Banjul		-16.39		13.27		0.031		-37.2		61.314		63.738		8.833		1.421		1.601		0.737		0.315		10.996		11.176

		GNB		Guinea-Bissau (Repub		Bissau		-15.4		11.52		0.05		-30		68.269		67.047		9.636		1.396		1.569		1		0.345		12.038		12.211

		GNE		Equatorial Guinea (R		Malabo		8.47		3.45		0		-18.8		57.921		87.574		12.782		1.531		1.743		1.117		0.428		15.438		15.649

		GRC		Greece		Athens		23.43		38		0.166		-1.2		38.999		44.589		3.382		1.396		1.159		0.215		0.354		5.01		4.772

		GUI		Guinea (republic of)		Conakry		-13.42		9.31		0.092		-37		60.47		72.516		10.227		1.489		1.656		1.09		0.41		12.813		12.98

		HNG		Hungary (Republic of		Budapest		19.04		47.3		0.149		-12.8		27.463		35.009		3.966		1.888		1.867		0.513		0.434		6.388		6.367

		HOL		Neitherlands (Kingdo		Amsterdam		4.53		52.21		-0.002		38.2		22.635		40.638		3.93		2.274		2.232		0.875		0.607		7.118		7.075

		HRV		Croatia (Republic of		Zagreb		15.57		45.48		0.207		-12.8		30.612		45.692		4.69		1.723		1.553		0.432		0.409		6.862		6.691

		I		Italy		Roma		12.3		41.53		0.005		9		41.897		60.746		5.024		1.63		1.294		0.264		0.356		6.93		6.594

		IRL		Ireland		Dublin		-6.15		53.2		0		-37.2		22.864		40.661		3.741		1.899		2.139		0.925		0.587		6.602		6.842

		IRQ		Iraq (Republic of)		Baghdad		44.25		33.19		0.038		50		50.896		20.237		2.225		0.902		1.093		0.187		0.21		3.323		3.514

		ISL		Iceland		Reykjavik		-21.58		64.08		0.167		-33.5		17.002		30.251		2.242		1.809		2.217		0.985		0.677		5.106		5.515

		ISR		Israel (State of)		Jerusalem		35.13		31.46		0.397		-4		34.244		27.335		2.604		1.888		1.323		0.148		0.425		4.671		4.106

		JOR		Jordan (Hashemite Ki		Amman		35.55		31.56		0.15		11		44.63		24.361		2.328		1.442		1.016		0.12		0.306		3.909		3.483

		KAZ		Kazakhstan (republic		Almaty		76.57		43.15		2		56.4		36.208		25.704		2.001		0.836		0.989		0.181		0.238		3.031		3.184

		KEN		Kenya (Republic of)		Nairobi		36.51		-1.17		1.824		-0.8		46.719		48.726		6.26		1.044		1.066		0.37		0.311		7.682		7.704

		KGZ		Kyrgyz republic		Bishkek		74.35		42.53		2.798		50		35.056		26.854		1.407		0.746		0.844		0.125		0.233		2.296		2.394

		KWT		Kuwait (State of)		Kuwait		47.59		29.2		0.112		11		37.615		15.368		2.114		1.558		1.419		0.326		0.317		4.019		3.881

		LBN		Lebanon		Bayrut		35.3		33.51		0.313		11		43.116		42.859		3.281		1.582		1.073		0.123		0.344		5.004		4.495

		LBR		Liberia (Republic of		Monrovia		-10.46		6.2		0.115		-33.5		62.129		76.463		11.084		1.463		1.627		1.042		0.405		13.596		13.76

		LBY		Socialist People's L		Tripoli		13.07		32.49		0.179		-24.8		34.593		26.541		2.569		2.01		1.609		0.276		0.43		4.887		4.485

		LIE		Liechtenstein (Princ		Vaduz		9.32		47.07		1.325		-18.8		29.341		43.769		3.51		1.241		1.151		0.312		0.347		5.079		4.989

		LSO		Lesotho (kingdom of)		Maseru		27.3		-29.19		1.637		4.8		47.942		53.097		4.467		0.926		0.961		0.252		0.213		5.649		5.684

		LTU		Lithuania (Republic		Vilinyus		25.19		54.41		0.165		23.2		27.88		32.924		3.181		1.825		1.839		0.716		0.404		5.743		5.757

		LUX		Luxembourg		Luxembourg		6.08		49.36		0.278		28.2		29.548		38.41		3.577		1.768		1.646		0.594		0.424		5.96		5.837

		LVA		Latvia (Republic of)		Riga		24.04		56.57		0.021		23.2		25.583		31.359		3.14		1.945		1.914		0.684		0.44		5.794		5.762

		MAU		Mauritius (Republic		Portlouis		57.3		-20.1		0		29		50.222		82.3		9.504		1.658		1.728		0.296		0.429		11.467		11.538

		MCO		Monaco (Principarity		Manaco		7.25		43.44		0		34.2		33.049		49.916		4.533		1.84		1.508		0.371		0.424		6.762		6.431

		MDA		Moldova (Republic of		Kishinyov		28.5		47		0.178		50		32.016		35.338		3.548		1.637		1.727		0.636		0.367		5.838		5.927

		MDG		Madagascar (Republic		Antananarivo		47.3		-18.53		1.293		29		59.823		68.71		6.98		1.083		1.168		0.593		0.281		8.661		8.746

		MKD		The Former Yugoslav		Beograd		20.3		44.49		0.184		22.8		38.671		37.081		3.701		1.308		1.291		0.348		0.301		5.368		5.352

		MLI		Mali (Republic of)		Bamako		-7.59		12.4		0.359		-19.2		70.128		51.941		7.558		1.354		1.387		0.604		0.289		9.521		9.554

		MLT		Malta		Valletta		14.31		35.54		0		22.8		47.752		61.119		4.794		1.807		1.222		0.18		0.37		6.795		6.21

		MNG		Mongolia		Ulaanbaatar		106.48		47.52		1.539		74		26.979		22.689		2.367		1.521		1.528		0.465		0.312		4.371		4.377

		MOZ		Mozambique (Republic		Maputo		32.35		-25.56		0.074		-1		42.497		39.159		5.228		1.768		1.802		0.75		0.443		7.762		7.796

		MRC		Morocco (Kingdom of)		Rabat		-6.5		34.01		0.245		-25.2		45.668		34.006		2.857		1.222		1.208		0.124		0.307		4.219		4.205

		MTN		Mauritania (Islamic		Nouakchott		-15.57		18.08		0.052		-36.8		57.759		30.157		4.689		1.353		1.5		0.228		0.259		6.276		6.423

		MWI		Malawi		Lilongwe		33.48		-13.57		1.134		4.8		53.336		72.805		8.09		1.133		1.218		0.355		0.266		9.582		9.667

		NGR		Niger (Republic of t		Niamey		2.06		13.31		0.203		-37.2		42.487		46.411		6.951		1.783		1.893		0.344		0.313		9.085		9.194

		NIG		Nigeria (Federal Rep		Abuja		7.06		9.1		0.357		-19.2		57.674		49.836		7.43		1.464		1.598		0.958		0.385		9.861		9.995

		NMB		Nambia (Republic of)		Windhoek		17.06		-22.34		1.744		-18.8		42.112		64.255		5.916		1.173		1.212		0.279		0.247		7.373		7.412

		NOR		Norway		Oslo		10.45		59.55		0.071		-0.8		21.726		30.726		3.38		1.922		1.88		0.635		0.508		5.969		5.927

		OMA		Oman (Sultanate of)		Muscat		58.38		23.35		0.48		17.2		36.746		21.963		3.299		2.195		2.16		0.199		0.482		5.726		5.691

		POL		Poland (Republic of)		Walszawa		21.01		52.15		0.105		50		24.551		33.179		3.833		2.084		2.101		0.71		0.478		6.652		6.669

		POR		Portugal		Lisbon		-9.09		38.44		0.089		-37		36.847		46.31		3.784		1.504		1.4		0.441		0.413		5.75		5.646

		QAT		Qatar (State of)		Duha		51.34		25.14		0.021		20		44.44		24.304		3.286		1.702		1.364		0.191		0.399		5.201		4.864

		ROU		Romania		Bucharest		26.08		44.27		0.079		50		33.651		40.447		4.155		1.654		1.573		0.471		0.353		6.292		6.212

		RRW		Rwanda (Republic of)		Kigali		30.04		-1.56		1.736		11		67.591		64.443		7.781		0.796		0.829		0.273		0.232		8.854		8.887

		RUS		Russian Federation		Moskva		37.42		55.44		0.156		36		26.786		31.848		3.402		1.94		1.876		0.566		0.396		5.928		5.864

		S		Sweden		Stockholm		18.03		59.19		0.014		5		21.863		27.581		2.96		2.036		2.062		0.74		0.526		5.773		5.799

		SDN		Sudan (Republic of t		Khartum		32.33		15.32		0.392		-7		41.768		23.701		4.05		1.669		1.78		0.212		0.258		5.938		6.05

		SEN		Senegal (Republic of		Dakar		-17.25		14.39		0.027		-37		61.609		56.011		7.898		1.398		1.546		0.486		0.324		9.788		9.936

		SEY		Seychelles (Republic		Victoria		55.28		-4.38		0		42.5		74.131		85.542		13.664		1.312		1.399		0.523		0.351		15.503		15.59

		SMR		San Marino (Republic		Sanmarino		12.26		43.54		0.519		-36.8		20.196		46.261		5.069		2.57		2.153		0.572		0.671		8.251		7.834

		SOM		Somali Democratic Re		Mogadishu		45.22		2.03		0.012		37.8		80.944		52.579		10.179		1.228		1.28		0.167		0.322		11.578		11.631

		SRL		Sierra Leone		Freetown		-13.16		8.28		0.073		-33.5		64.351		76.793		10.982		1.457		1.621		1.07		0.399		13.516		13.68

		STP		Sao Tome and Princip		Sao Tome		6.41		0.16		0		-7		74.233		84.076		14.292		1.308		1.454		0.634		0.352		16.239		16.385

		SUI		Switzerland (Confede		Bern		7.27		46.56		1.395		-18.8		30.665		42.718		3.197		1.118		1.004		0.27		0.322		4.6		4.486

		SVK		Slovak Republic		Bratislava		17.08		48.1		0.156		-12.8		27.685		32.898		3.83		1.863		1.807		0.505		0.423		6.218		6.163

		SVN		Slovenia (Republic o		Ljublijana		14.3		46.04		0.58		33.8		33.633		49.142		4.329		1.52		1.328		0.351		0.355		6.213		6.021

		SWZ		Swaziland (Kingdom o		Mbabane		31.08		-26.19		0.946		4.8		47.729		44.898		4.73		1.321		1.338		0.622		0.331		6.684		6.701

		SYR		Syrian Arab Republic		Damascus		36.18		33.3		0.884		11		42.769		31.795		2.329		1.292		0.914		0.124		0.289		3.762		3.384

		TCD		Chad (Republic of)		Ndjamena		15		12		0.274		17		75.694		40.072		6.534		1.313		1.397		0.478		0.203		8.328		8.413

		TGO		Togolese Republic		Lome		1.2		6.1		0.013		-30		53.051		74.588		10.917		1.599		1.76		0.949		0.452		13.473		13.634

		TJK		Tajikistan (Republic		Dushanbe		68.51		38.37		1.007		38		35.406		27.34		2.756		0.895		0.958		0.162		0.24		3.823		3.886

		TKM		Turkmenistan		Ashkhabad		58.21		37.56		1.519		50		45.606		18.212		1.54		0.992		1.075		0.229		0.23		2.777		2.859

		TUN		Tunisia		Tunis		10.11		36.49		0.163		-25.2		33.776		32.563		3.177		1.91		1.639		0.252		0.436		5.367		5.096

		TUR		Turkey		Ankara		32.51		39.56		1.081		42		43.164		26.488		1.985		0.989		0.912		0.157		0.251		3.144		3.067

		TZA		Tanzania (United Rep		Dar Es salaam		39.18		-6.52		0.017		11		56.324		78.059		11.234		1.43		1.511		0.343		0.393		13.014		13.095

		UAE		United Arab Emirates		Abu Zabi		54.25		24.28		0.022		52.5		61.524		17.706		2.239		1.372		1.245		0.096		0.311		3.727		3.6

		UGA		Uganda (Republic of)		Kampala		32.35		0.19		1.167		17		71.964		68.507		9.633		0.988		1.095		0.432		0.278		11.057		11.165

		UKR		Ukraine		Kiev		30.29		50.25		0.152		38.2		31.92		35.12		3.409		1.666		1.685		0.59		0.36		5.681		5.7

		UZB		Uzbekistan (Republic		Tashkent		69.14		41.16		0.53		33.8		30.391		21.558		2.624		1.232		1.439		0.225		0.316		4.098		4.306

		YEM		Yemen (Republic of)		San'a		44.13		15.22		2.326		11		48.107		47.333		4.435		1.114		1.125		0.258		0.279		5.815		5.826

		ZMB		Zambia (Republic of)		Lusaka		28.17		-15.26		1.141		-0.8		52.253		71.953		7.798		1.263		1.324		0.461		0.267		9.526		9.586

		ZWE		Zimbabwe (Republic o		Harare		31.04		-17.46		1.314		-0.8		48.363		60.176		6.572		1.203		1.305		0.421		0.285		8.201		8.304

								0		0		0		0		90		77.506		15.734		1.32		1.323		0.379		0.323		17.436		17.439						データ区間		頻度

		AFG		Afghanistan		Kabul		69.11		34.29		2.588		50		45.2		22.47		1.787		0.8		0.848		0.12		0.173		2.714		2.762				0		0		0

		AUS		Australia		Sydney		151.1		-33.53		0.073		164		48.605		49.216		4.673		1.399		1.346		0.449		0.3		6.53		6.477				1		1		0

		BGD		Bangladesh (People's		Dhaka		90.23		23.44		0.014		74		57.03		90.89		10.351		1.71		2.056		1.163		0.413		13.232		13.578				2		2		2

		BRM		Myanmar (Union of)		Yangon		96.1		16.49		0.007		104		68.598		101.519		12.777		1.443		1.634		0.721		0.36		14.946		15.136				3		3		0

		BRU		Brunei Darussalam		Bandar Seri Begawan		114.56		4.55		0.182		74		42.863		101.288		14.018		1.783		1.921		0.927		0.525		16.737		16.874				4		4		1

		BTN		Bhutan (Kingdom of)		Thimphu		89.4		27.32		3.034		86		57.868		60.647		4.301		0.857		0.942		0.476		0.212		5.639		5.724				5		5		5

		CBG		Cambodia (Kingdom of		Phnompenh		104.54		11.35		0.065		86		64.653		98.547		12.779		1.434		1.615		0.827		0.383		15.045		15.226				6		6		2

		CHN		China (People's Repu		Beijing		116.26		39.55		0.052		134		40.667		39.941		4.647		1.832		2.017		0.855		0.234		7.338		7.524				7		7		1

		CLN		Sri Lanka (Democrati		Colombo		79.51		6.54		0		50		54.84		89.06		12.553		1.621		1.859		0.909		0.447		15.09		15.328				8		8		1

		FJI		Fiji (Republic of)		Suva		178.26		-18.08		0.1		-178		68.35		92.309		10.986		1.355		1.542		0.719		0.345		13.065		13.252				9		9		3

		FSM		Micronesia (Federate		Parikir		155.4		6.49		0		158		81.77		107.444		16.877		1.389		1.66		1.081		0.37		19.351		19.622				10		10		0

		IND		India (Republic of)		New Delhi		77.11		28.33		0.232		68		55.433		59.946		7.269		1.762		2.025		0.938		0.289		9.974		10.237				11		11		3

		INS		Indonesia (Republic		Jakarta		106.44		-6.07		0.054		80.2		58.594		100.072		13.201		1.385		1.597		0.716		0.401		15.309		15.521				12		12		2

		IRN		Iran (Islamic Republ		Tehran		51.24		35.38		1.082		34		44.999		18.143		1.908		0.815		0.913		0.134		0.217		2.869		2.966				13		13		4

		J		Japan		Tokyo		139.46		35.4		0.064		110		38.404		51.033		5.743		1.879		2.128		1.214		0.37		8.846		9.095				14		14		4

		KIR		Kiribati (republic o		Tarawa		173.09		1.23		0		176		86.278		91.95		16.822		1.318		1.528		0.733		0.352		18.876		19.086				15		15		3

		KOR		Korea (Republic of)		Seoul		126.58		37.32		0.018		116		45.313		48.935		4.979		1.852		2.019		0.944		0.284		7.783		7.949				16		16		1

		KRE		Democratic People'sR		Pyonyan		125.45		39.01		0.032		140		42.355		44.006		4.659		1.944		2.077		1.006		0.288		7.616		7.749				17		17		5

		LAO		Lao People's Democra		Vientiane		102.37		17.59		0.218		122.2		59.3		66.613		8.758		1.667		1.717		0.93		0.39		11.363		11.413				18		18		0

		MHL		Marshall Islands (re		Majuro		172.19		7.1		0		146		58.381		106.282		14.198		1.527		1.783		0.969		0.432		16.7		16.955				19		19		0

		MLA		Malaysia		Kuala Lumpur		101.41		3.08		0.109		91.5		77.794		94.432		15.124		1.267		1.428		0.702		0.343		17.096		17.257				20		20		0

		MLD		Maldives (republic o		Male		73.27		4.05		0		50		62.377		93.886		13.621		1.434		1.633		0.716		0.389		15.777		15.975				21		21		0

		NPL		Nepal		Kathmandu		85.19		27.42		0.838		50		39.832		50.094		6.794		1.564		1.813		0.61		0.344		8.977		9.225				22		22		0

		NRU		Nauru (Republic of)		Nauru		166.1		-0.3		0		134		52.63		92.558		14.145		1.595		1.886		0.79		0.458		16.537		16.828				23		23		0

		NZL		New Zealand		Wellington		174.45		-41.18		0		158		39.503		42.191		3.565		1.152		1.279		0.463		0.331		5.193		5.32				24		24		0

		PAK		Pakistan (Islamic Re		Islamabad		73.1		33.4		0.525		38.2		36.199		46.338		5.572		1.895		2.236		0.685		0.3		8.158		8.5				25		25		0

		PHL		Philippines (Republi		Manila		121		14.36		0.106		98		58.568		96.44		11.822		1.708		1.782		1.014		0.444		14.552		14.626				26		26		0

		PLW		Palau (Republic of)		Koror		134.3		7.3		0		140		79.11		107.473		16.225		1.368		1.584		0.982		0.372		18.579		18.795				27		27		0

		PNG		Papua New Guinea		Port Moresby		147.08		-9.29		0.26		134		71.21		76.682		11.783		1.06		1.134		0.422		0.302		13.268		13.343				28		28		0

		SLM		Solomon Islands		Honiara		159.57		-9.28		0.027		128		51.87		103.237		13.251		1.678		1.848		0.927		0.447		15.864		16.033				29		29		0

		SMO		Samoa (Independent S		Apia		-171.44		-13.49		0		-178		72.405		99.623		13.284		1.418		1.649		0.941		0.38		15.648		15.879				30		30		0

		SNG		Singapore (Republic		Singapore		103.51		1.17		0.008		88		71.728		105.515		16.233		1.369		1.554		0.843		0.376		18.449		18.635				31		31		0

		THA		Thailand		Bangkok		100.32		13.45		0.003		98		73.959		88.316		12.413		1.403		1.576		0.761		0.359		14.583		14.756				32		32		0

		TON		Tonga (kingdom of)		Nukualofa		-175.13		-21.08		0		170.75		60.541		74.014		8.848		1.431		1.63		0.869		0.358		11.154		11.353				33		33		0

		TUV		Tuvalu		Funafuti		179.1		-8.1		0		176		79.795		105.627		16.107		1.328		1.544		0.778		0.356		18.216		18.432				34		34		0

		VTN		Viet Nam (Socialist		Hanoi		105.5		21.01		0.122		107		65.317		65.455		8.553		1.529		1.648		1.004		0.339		11.092		11.211				35		35		0

		VUT		Vanuatu (Republic of		Portvila		168.3		-17.4		0		140		51.79		89.708		10.611		1.647		1.866		0.826		0.416		13.091		13.31				36		36		0

																																						次の級		0
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Rain attenuation at 21.7 GHz (dB)
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FIGURE 6d
Rain attenuation for 0.3% of the year in capital cities of Region 1 
countries at 21.7 GHz
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FIGURE 8d
Rainattenuation for 0.3% of the year in capital cities of Region 3 
countries at 21.7 GHz
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