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Fast Data Extraction for Numerical Weather Prediction Based on Decision Analysis

LI Yong-Sheng, ZHANG Jin-Biao, ZHANG Min, CHEN Bing-Huai
(Guangdong Meteorological Observation Data Center, Guangzhou 510080, China)

Abstract: Traditional data extraction methods are usually inefficient. To address this problem, we first design an exact
position addressing-based algorithm with multi-processing methods to achieve the accurate positionﬁfing" of data blocks by
taking the massive data generated from semi-structured numerical weather prediction (NWP)®roducts as the research
object. Then, an extraction algorithm is designed to extract data in the spatial rémge on demand, namely, to realize on-
demand data extraction according to attribute dimensions as well és the latitude and longitude of data. As a result, the
multi-process data reading under unified whole-process control is achieved on the basis of the above two algorithms. For
testing, the time consumption of a single data plane is taken as the main assessment index, and the single-, quad-, octo-,
and 16-core processes are employed for data processing. The test results reveal that the processing with 16-core processes
is faster than that of a singlelcore process, and the time consumption is reduced from 257 ms to 37 ms. This method can
effectively improve the efficiency of data extraction for non-structural NWP products and has been put into use in
decision analysis for urban governance.
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{[(longitudelnterval, latitudeInterval)], [(orignalLongitudeStart,

orignalLatitudeStarQ, (orign:alLongitdﬂeEnd, orignalLatitudeEnd)],
[(cutLongitudeStart, orignalLatitudeStart), (orignalLongitudeEnd,
origm(?Latitua‘?eEnd)]} '

b T EA data

W R4 ) N |
2. double longitudeRange=|orignalLongitudeStart— orignalLongitudeEnd|+

longitudelnterval

3. double latitudeRange=|orignalLatitudeStart— orignalLatitudeEnd|+
latitudelnterval

4 RGN

double longitudeSubl=|orignalLongitudeStart— cutLongitudeStart|
double longitudeSub2=|orignalLongitudeEnd— cutLongitudeEnd|
5. MR

double latitudeSubl=|orignalLatitudeStart— cutLatitudeStart|
double latitudeSub2=|orignalLatitudeEnd— cutLatitudeEnd|

6. THE AR 4 2 (RN T 2

double longitudeFinal=longitudeSub1+longitudeSub2

double latitudeFinal=latitudeSubl+latitudeSub2

7. HERHEAFRETT IR, 1 R AR EIL, 0 s AL EI RS

String sNDirection = model.getGridInfoXml().getsNDirection();
String wEDirection = model.getGridInfoXml().getwEDirection(),
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8. MR g LBe T M) fff 72 4 FE BT K/
double latitudeSub = 0d;
switch (sNDirection) do

case “1”:
latitudeSub = latitudeSub?2;
break;
case “0”:
latitudeSub = latitudeSub1;
break;
default:
decodeLogger.error (**---=----- Hd v AL AEE T ) e S
i, HEEN 1 8l o)
break;
}
end switch

9. WRHGIESE T ) Bl 7€ L8 FEAR BT R
double longitudeSub = 0d;
switch (WEDirection) do
case “17: s
longitudeSub = longitudeSubl; " ¥
break; g !
case “0”: i
longitudeSu}; = longitudeSub2;
break;
default:
decodeLogger.error(‘--------- B AR TE 58 7 9] SUER IR,
HEe 1 8 o),
break;
}
End switch
10. TH5EER IR P4
int latiLengthValue = (int)((latitudeRange — latitudeFinal)/
latitudelnterval);,
1L SRR
double latiLength = latitudeSub/latitudelnterval,
12, TSR R UE L

double longitudePosi = 4 x (longitudeRangel/longitudelnterval) x ‘

latiLength;
13 RIS R L e R S E g

int latitudePosi = 4 x (int)(longitudeSub/longitudelnterval);
14, TH AR AL ZI A~ B

long finalPosi = (long)(planeStartPos + longitudePosi + latitudePosi);
15, THE Bl R HK B

double length = 4 x (longitudeRange— longitudeFinal)/longitudelnterval;
16. fit data

for int i = 0; i <latiLengthValue; i++ do

byte[] oneCircleByte = gribUtil.readFileByPosiBytes(bodyPath,
finalPosi, (int) length);

data = byteJoin(data, oneCircleByte);

-

finalPosi += 4 x longitudeRangellongitudelnterval,

}

end for
17. return data
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