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Design and Test of GIS Platform for Meteorological Data Analysis
Based on Hadoop
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Abstract; Massive meteorological data is limited in storage and analysis on the traditional WebGIS
platform. A distributed computing and storage framework based on Hadoop to manage and analyze a large
number of meteorological data was proposed. The HDFS distributed file storage framework was used in
Hadoop ecosystem to store and manage massive meteorological data. In the aspect of parallel computing
and analysis of massive data, MapReduce was used as the basis of distributed computing programming
model. This model can make decision for agricultural production by analyzing massive climatic data. The
application of regional large data decision analysis suitable for crop growth and the analysis of large data
for meteorological disaster assessment were tried out. It had great application value for the research of
climate change information extraction and analysis in agricultural production decision-making and other
fields. Finally, the front-end pages displayed the analysis results in three-dimensional form by using the
geographic information system spatial visualization technology, which made the analysis results more
intuitive,, and easier to analyze and decision-making, and then the impact of size of data and the number
of nodes in the cluster on computing time-consuming was analyzed and compared, and the configuration
was tuned the most efficient. Experiment results showed that using distributed multi-node cluster can
effectively improve the storage and calculation efficiency of massive meteorological data, and solve the
limitations of traditional WebGIS platform.
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$<BX Phantom]JSDriver A9 T. B2 CAS U0

public static WebDriver getPhantom]Js( ) |
String osname = System. getProperties ( ). getProperty
(" o0s. name" ) ;
if (osname. equals(" Linux")) |
System. setProperty ( " phantomjs. binary. path ",
" /usr/bin/phantomjs" ) ;
I else |
System. setProperty ( " phantomjs. binary. path"
" . /phantomjs/win/phantomjs. exe" ) ; |
DesiredCapabilities = DesiredCapabilities. phantomjs( ) ;

desiredCapabilities. setCapability ( " phantomjs.
page. settings. userAgent" , " Mozilla/5. 0 ( Windows
NT 6. 3; Win64; x64; rv:50.0) Gecko/20100101
Firefox/50.0" ) ;

desiredCapabilities. setCapability ( " phantomjs.
page. customHeaders. User-Agent", " Mozilla/5.0
(Windows NT 6.3; Win64; x64; rv: 50. 0 ) Gecko/
20100101 Firefox/50.0" ) ;
if (Constant. isProxy) |

org. openqga. selenium. Proxy proxy = new org.

openga. selenium. Proxy () ; proxy. setProxyType (org.
openga. selenium. Proxy. ProxyType. MANUAL) ;
proxy. setAutodetect ( false) ;
String proxyStr ="" ;
do |
proxyStr = ProxyUtil. getProxy( ) ;
| while (proxyStr.length() = =0);
proxy. setHttpProxy ( proxyStr) ;
desiredCapabilities.  setCapability ( CapabilityType.
PROXY, proxy) ;
%
return new PhantomJSDriver( desiredCapabilities) ;
fry |
WebDriver = PhantomJsUtil. getPhantomJs( ) ;
webDriver. get(url) ;
SleepUtil. sleep ( Constant. SEC_5) ;
PhantomJsUtil. screenshot ( webDriver) ;
WebDriverWait wait = new WebDriverWait( webDriver,
10);

wait. until ( ExpectedConditions.

presenceOfElementLocated ( By. id (inputld) ) ) ;

Document =  Jsoup. parse ( webDriver.
getPageSource( ) ) ;

 finally {
if (webDriver ! = null) {

webDriver. quit( ) ;| |
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Tab.1 Cluster node addresses and their roles

FHLA IP ik s R
(MB-s™")
Master 192.168.40.132 NameNode 100
Slavel 192.168.40. 133 DataNode 100
Slave2 192.168.40. 134 DataNode 100
Slave3 192.168.40.135 DataNode 100
Slave4 192.168.40.136 DataNode 100
Slave5 192.168.40.137 DataNode 100
Slave6 192.168.40. 138 DataNode 100

Slave7 192.168.40.139  SecondaryNameNode 100
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EIRES Y R VAR 5 €0 g R (RN R
2.2.2 MapReduce 73047 =T HEARAS

(1)Map BrBeA U
public void map ( LongWritable key, Text value,
Context context ) throws [I0Exception
InterruptedException |
String line = value. toString( ) ;

String year = line. substring(15, 19) ;

int airTemperature ;

if(line. charAt(14) = ="+")

| airTemperature = Integer. parselnt ( line. substring
(11, 12)) ;4

else |

airTemperature = Integer. parselnt ( line. substring (15,
16)) ;1

String temperature = line. substring ( 19, 21 ); if
(airTemperature | = MISSING && temperature.
matches( " [01459]"))

| context. write ( new Text ( year ), new IntWritable
(airTemperature) ) ; | |

(2) Reduce [ Befti%
public void reduce ( Text key, Iterable ( IntWritable )
values, Context context ) throws IOException,
InterruptedException |
int minValue = Integer. MAX_VALUE;
for ( IntWritable value ; values)

{ minValue = Math. min ( minValue, value. get()); |
context. write ( key, new IntWritable( minValue) ) ; |

MapReduce 2 ¥ 11217265 4 . J3 80 HDFS #1
Yarn SR TEARTE P UL B — B M55 A% HE shidT
2 J¥ [ hadoop @ 1t mapreduce ] $ hadoop jarhadoop-

mapreduce-gis. jar geojson/ncepl979 - 2017. gz/

geojson/out,,
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Fig.3 3D visualization interface of meteorological data
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function ShowAttribute ( attribute) |
viewer. entities. removeAll( ) ;
var coordinate ;
var attributeSizeArray = [ ] ;
for (var i =0; i < shp_data. length; i+ +) |
attributeSizeArray. push ( shp _ data [ i]. properties
[ attribute ] ) ;
}
var minattributeSize = attributeSizeArray. min( ) ;
var maxattributeSize = attributeSizeArray. max( ) ;
for ( vari=0; i < shp_data. length; i+ +) |

// B A A SRR 57K, SO %, O HL
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var size = ( (shp_data[i]. properties [ attribute ] - AR RERE S T ARG 0, T R RE RS (R
minattributeSize )/ ( maxattributeSize- SRS RO A% i 5 e () s AR R, R R fE
minattributeSize) ) * 100; Bl 5B B R BRAI
// alert( maxattributeSize ) ; 1000F Ep—
if (shp_data[i]. geometry. type = = " Point" ) 800} ":"J;f}ﬂ,l
// alert(shp_data[ i]. geometry. type) ; E'
coordinate = shp _ data [ i ]. geometry. :‘_’ o
coordinates ; 200

// alert( coordinate ) ;
}
if (shp _ data [ i]. geometry. type = =
" MultiPolygon" ) |
// alert(shp_data[ i]. geometry. type) ;
coordinate = shp _ data [ i].
coordinates[ 0 ][0][0];
// alert( coordinate ) ;
!
addentity ( coordinate, size, shp _data [ i ]. properties
[ attribute | ,shp_data[ i]. properties. NAME ) ;
}
}
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