Reading and writing netcdf scalar data with Java

Java class example adapter for netcdf scalar time series
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public class Netcdf Scal ar Adapter {
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String Dl SCHARGE_VARI ABLE_NAME = "di scharge";

final String LON = "lon";
final String LAT = "lat";

final String Y ="
final String X ="
final String TIME

X <

"time";

void main(String[] args) throws Exception {

(args.length !'= 1)
t hrow new Exception("Specify only the netcdf run file as argunent");

if (!runFile.exists())
t hrow new Exception("Can not find run file specified as argunent " + runFile);

/] Readi ng netcdf run file
Path runPath = runFile.getParentFile().toPath();
Net cdf Dat aset net cdf RunFi | eDat aset = new Net cdf Dat aset ( Net cdf Dat aset . openFi | e(runFi | e. get Absol ut ePat h(),

null));

Vari abl e startTi meVar = netcdf RunFi | eDat aset . findVariable("start_tinme");

//Start and end time can be used for nodel specific settings

doubl e startDateTine = startTi neVar. readScal ar Doubl e();

doubl e endDat eTi ne = net cdf RunFi | eDat aset. fi ndVari abl e("end_tinme").readScal ar Doubl e() ;

Attribute units = startTineVar.findAttribute("units");

String tunitsString = units.getStringVal ue();

referenceUnit = new DateUnit(tunitsString);

/1 The time of date origin can be used to determine the real tine values

long currentReferenceTinme = referenceUnit.getDateOrigin().getTinme();

// The variable work_dir specifies the working directory relative to the directory of the run file
String relativeWrkDirString = netcdf RunFi |l eDat aset. findVariable("work_dir").readScalarString().trin();
String workDir;
/1 A point
if (TextUils.equals(relativewrkDirString, ".")) {

Dat eUni t

workDi r = runPath.toString();
} else {

means the work dir

is the sane as the directory of the run file
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workDi r = runPath. resol ve(new File(relativeWrkDirString).toPath()).toString();

}

/] Readi ng variable that specifies input netcdf files
Vari abl e i nput Net cdf Var = net cdf RunFi | eDat aset . fi ndVari abl e("i nput _net cdf _fil
Array inputNetcdf Array = inputNetcdfVar.read();

es");

oj ect i nput Ti meSeri esFi | esNDArrayObj ect = i nput Net cdf Array. copyToNDJavaArray();

char[]1[] inputTineSeriesFilesChar = (char[][]) inputTineSeriesFil esNDArrayQj

/] Converting 2 dimensional char array to list of strings
Li st<String> i nput Ti meSeri esFil esLi st = new ArrayLi st<>();
for (char[] chArray : inputTi meSeriesFilesChar) {
i nput Ti neSeri esFi | esList.add(String.valueO (chArray).trim));
}

/1 Done reading netcdf run file

/I Processing input files
for (String inputFilePath : inputTineSeriesFilesList) {

ect;

/1 The input netcdf files are also specified as a relative path conpared to the directory of the run

File inputFileRelativePath = new Fil e(inputFilePath);

String absol uteFilePath = runPath.resol ve(inputFil eRel ativePath.toPath()).toString();

File inputNetcdf File = new Fil e(absol uteFi | ePath);

/1 Shoul d not happen often in practice because run file only specifies input netcdf files that are

ally exported
/1 But coul d happen when running adapter with older run info file
if (linputNetcdfFile.exists())
throw new Runti meException("Input file does not exist: " + absol uteFi

| ePat h) ;

processDi schar geScal ar St ati onsDat a(absol ut eFil ePath, new File(workDir), tunitsString);

}

/| Exampl e how to read Scal ar data fromnetcdf file exported by FEWS
public static void processDi schargeScal ar Stati onsData(String absol uteFil ePath, Fi
tsString) throws Exception {

le workDir, String

Net cdf Fi | e net cdf Dat aset | nput Fi |l e = new Net cdf Dat aset ( Net cdf Dat aset . openFi | e(absol uteFi |l ePath, null));

try {
/I Readi ng di scharge vari abl e

Vari abl e di schargeVari abl e = net cdf Dat aset | nput Fil e. fi ndVari abl e( DIl SCHARGE_VARI ABLE_NAME) ;

if (dischargeVariable == null)

throw new Exception("Tide variable '" + DI SCHARGE_VARI ABLE_NAME + "'
Array waterLevel Array = dischargeVari abl e.read();
float[][] floatValues = (float[][]) waterLevel Array.copyToNDJavaArray();

/] Readi ng tine val ues
/IFirst dinension is tine (second is stations)
Di nensi on ti nmeDi mension = di schargeVari abl e. get Di mensi on(0);

not found in exanple.nc");

Vari abl e tineVariabl e = netcdfDataset|nputFile.findVariable(tineD mension.getNanme());

long[] convertedTi meArray = readTi mes(tineVariable);

/] Readi ng | atitude val ues

Variabl e | atitudeVariabl e = netcdf Dat aset | nputFile.findVari abl e( LAT);
Array latitudeArray = latitudeVariable.read();

doubl e[] latitudeValues = (double[]) latitudeArray.copyTolDJavaArray();
/I Readi ng | ongi tude val ues

Vari abl e | ongi tudeVari abl e = net cdf Dat aset | nput Fil e.fi ndVari abl e(LON);
Array |ongitudeArray = | ongitudeVariabl e.read();

doubl e[] | ongitudeVal ues = (double[]) |ongitudeArray.copyTolDJavaArray();
/] Readi ng y val ues

Vari abl e yVari abl e = netcdf Dataset | nputFile.findVariable(Y);

Array yArray = yVariable.read();

doubl e[] yValues = (double[]) yArray.copyTolDJavaArray();

/I Readi ng x val ues

Vari abl e xVari abl e = netcdf Dat aset | nput Fi |l e. fi ndVari abl e(X);

Array xArray = xVariabl e.read();

doubl e[] xVal ues = (double[]) xArray.copyTolDJavaArray();

File outputNetcdfFile = new Fil e(workDir, "scalar.nc");

Net cdf Fil eWiteabl e scal arNetcdf = NetcdfFileWiteable.createNew outputNetcdfFile.getPath(), false);

try {

writeNet cdf Scal ar (scal ar Net cdf, fl oatValues, tunitsString, convertedTi neArray, |atitudeVal ues,

i tudeVal ues, xVal ues, yVal ues);



} finally {
scal ar Net cdf . cl ose();
}
} finally {
net cdf Dat aset | nput Fi | e. cl ose();
}

}

/| Exampl e how to wite netcdf for FEWS

private static void witeNetcdfScal ar(Netcdf FileWiteable netcdfFile, float[][] floatValues, String
tinmeUnitsString, long[] convertedTi neArray, double[] |atitudeValues, double[] |ongitudeVal ues, double[]
xVal ues, doubl e[] yVal ues) throws | CException, |nvalidRangeException {

Di rensi on ti meDi mensi on = net cdf Fi | e. addDi nensi on( TI ME, fl oatVal ues.|ength);
Di mensi on stationDi nensi on = netcdfFile.addDi nensi on("stations", floatValues[O0].length);

ArrayLi st <Di nensi on> ti neDi mensi ons = new ArraylList<>();

ti neDi mensi ons. add(ti meDi nensi on) ;

addNet cdf Vari abl e(netcdf Fil e, tineDi nmensions, TIM, DataType. DOUBLE, "tinme", "tinme", timeUnitsString,
"TH 999, "y x"):

ArrayLi st <Di nensi on> stationDi nensi ons = new Arraylist<>();
st ati onDi mensi ons. add( st ati onDi nensi on);

addNet cdf Vari abl e(netcdf Fil e, stationDi nensions, X, DataType.DOUBLE, "projection_x_coordinate", "x
coordi nate according to CH1903", "degrees_east", "X', Integer.M N_VALUE, null);

addNet cdf Vari abl e(netcdf Fil e, stationD nensions, Y, DataType. DOUBLE, "projection_y_coordinate", "y
coordi nate according to CH1903", "degrees_north", "Y', Integer.M N_VALUE, null);

addNet cdf Vari abl e(netcdf Fil e, stationDi nensions, LAT, DataType.DOUBLE, "l atitude", "latitude",
"degrees_north", "Y', Integer. MN_VALUE, null);
addNet cdf Vari abl e(netcdf Fil e, stationDi nensions, LON, DataType. DOUBLE, "I ongitude", "l ongitude",

"degrees_east", "X", Integer. MN_VALUE, null);

ArrayLi st <Di nensi on> di schar geDi nensi ons = new ArrayLi st<>();
di schar geDi mensi ons. add(ti meDi nensi on);
di schar geDi nensi ons. add( st ati onDi nmensi on) ;

addNet cdf Vari abl e(netcdf Fi | e, di schargeDi nensi ons, DI SCHARGE_VARI ABLE_NAME, Dat aType. DOUBLE,
"di scharge", "discharge", "nf, null, -999, "y x");

//First define all variable and di nensions, then create the netcdf, after creation values can be
witten to variables
netcdf File.create();

//Wite values to variable

witeTime(netcdf File, convertedTi meArray);

wri t eDoubl eVari abl elD(net cdf Fil e, xVal ues, X);

writ eDoubl eVari abl elD(netcdf Fil e, yVal ues, Y);

wri t eDoubl eVari abl elD(netcdf File, |atitudeVal ues, LAT);
wri t eDoubl eVari abl elD(netcdf Fil e, |ongitudeVal ues, LON);
writeDi scharge(netcdfFile, floatValues);

}

private static void addNetcdf Variabl e(NetcdfFil eWiteable netcdfFile, Arraylist<Di mension>
stationDi mensi ons, String variabl eNanme, DataType dataType, String standardName, String |ongNane, String units,
String axis, int fillValue, String coordinates) {
net cdf Fi | e. addVari abl e(vari abl eNanme, dataType, stationDi mensions);

if (standardNanme != null) netcdfFile.addVariabl eAttribute(variabl eNane, "standard_nane", standardNane);

if (longNane != null) netcdfFile.addVariabl eAttribute(variabl eName, "long_nane", |ongNane);

if (units !'= null) netcdfFile.addVariabl eAttribute(variabl eNane, "units", units);

if (axis !'= null) netcdfFile.addVariabl eAttribute(vari abl eNane, "axis", axis);

if (fillvalue !'= Integer. M N_VALUE) netcdfFile.addVariabl eAttribute(variabl eNane, "_Fill Val ue",
fillVvalue);

if (coordinates != null) netcdfFile.addVariabl eAttribute(variabl eName, "coordi nates", coordi nates);

}

private static void witeD scharge(NetcdfFileWiteable netcdfFile, float[][] fl oatValues) throws
| CException, InvalidRangeException {
ArrayFl oat. D2 di schargeArray = new ArrayFl oat. D2(fl oat Val ues. | ength, fl oatValues[O0].Ilength);
for (int i =0; i < floatValues.length; i++) {
for (int j =0; j < floatVvalues[0].length; j++) {



float value = floatValues[i][j];
if (Float.isNaN(value)) value = -999f;
di schargeArray.set (i, j, value);
}
}
net cdf Fil e. writ e( DI SCHARGE_VARI ABLE_NAME, di schargeArray);
}

private static void witeDoubl evVari abl elD( Net cdf Fi | eWiteable netcdfFile, double[] |atValues, String
vari abl eNane) throws | CException, |nvalidRangeException {
ArrayDoubl e. D1 | at Array = new ArrayDoubl e. D1( | at Val ues. | engt h);
for (int i =0; i < latValues.length; i++) {
latArray.set (i, latValues[i]);
}
netcdf File.wite(variabl eNane, |atArray);

}

private static void witeTinme(Netcdf FileWiteable netcdfFile, long[] convertedTi neArray) throws
| CException, |nvalidRangeException {
ArrayDoubl e. D1 ti meArray = new ArrayDoubl e. D1(convertedTi neArray. | ength);
for (int i =0; i < convertedTineArray.length; i++) {
timeArray.set (i, convertedTimeArray[i]);
}
netcdf File.write(TIME, tinmeArray);
}

private static long[] readTines(Variable tinmeVariable) throws |OException {
if (timeVariable == null) throw new Runti neException("Time variable not present");

/lread tines.
Array timeArray = tinmeVariable.read();
doubl e[] tinmes = (double[]) tineArray.get1lDJavaArray(Doubl e. class);

//convert tinmes.
long[] convertedTimes = new |l ong[tines.length];
DateUnit dateUnit = readTi meUnit(tineVariable);
if (dateUnit == null) {
throw new | Oexception("Invalid date tine unit string has been coded in the file: '" + tineVariable.
getUnitsString() +

Unit string should be for exanple: 'seconds since 2012-01-30 00:00: 00" ");

}
for (int i =0; i <tinmes.length; i++) {
Date date = dateUnit.makeDate(times[i]);
if (date !'=null) {
convertedTinmes[i] = date.getTine();
} else {//if date is null.
convertedTinmes[i] = O;
}
}

return convertedTi nes;

}

public static DateUnit readTi neUnit(Variable tinmeVariable) {
try {
String unitString = tinmeVariabl e.getUnitsString();

/1if present, replace . by : in the tineZone specification in the unitString,
/le.g. change "days since 2011-09-19 06:0:0.0 0.00" to "days since 2011-09-19 06:0: 0.0 0:00".
/1 This is a workaround inpl emented for FEWS- 6544.
String[] parts = unitString.split("\\s+");
if (parts.length > 0 & parts[parts.length - 1]. matches(".2\\d{1, 2}\\.\\d{2}")) {
/1if a timeZone specification is present, then it is always the last part, see
[Ihttp://cf-pcndi.llnl.gov/docunents/cf-conventions/1.5/cf-conventions. htnl#time-coordinate
parts[parts.length - 1] = parts[parts.length - 1].replaceFirst("\\.", ":");
StringBuilder buffer = new StringBuil der(parts[0]);
for (int n = 1; n < parts.length; n++) {
buf fer.append(' ').append(parts[n]);
}
unitString = buffer.toString();



return new DateUnit(unitString);

} catch (Exception e) {
/1if the given variable does not have a unit of tine.
return null;
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