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Abstract. Climate change is affecting the population’s life and activity all over 
the world. Precipitation is one of the meteorological vectors essential for normal plant 
growth and agricultural activities. The Probable Maximum Precipitation (PMP) 
concept is based on the evaluation, using a deterministic approach, of the upper limit 
of the precipitation at a location, in a given period. In this context, the study aims at 
determining the Probable Maximum Precipitation (PMP) in Dobrogea, Romania,  
a region experiencing long drought periods. Since the Hershfield method, recommended 
by WMO, does not provide an appropriate PMP value for the study region, two 
alternatives are proposed. Comparisons are also provided. 
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1. INTRODUCTION 

Defined in the WMO documents as the highest rainfall quantity recorded for 
a particular period at a given site, the Probable Maximum Precipitation (PMP) has 
significant importance for predicting the apparition of extreme events [1]. More 
precisely, PMP is “the theoretically greatest depth of precipitation for a given 
duration that is physically possible over a given size storm area at a particular 
geographical location at a certain time of the year” [2].  

The PMP concept relies on the hypotheses that an upper bound of the 
precipitation depth at a specified location and particular time of year exists and it 
can be determined [3] based on deterministic reasons [4]. 

Different approaches to estimate the PMP are known, the main ones being 
statistical and hydro-meteorological [5]. The first category is based on frequency 
analysis. The method developed by Hershfield [6, 7] belongs to the first group. 
Other authors [8, 9] consider that the methods for computing the PMP belong to 
one of the classes:  

 models that take into account the storms;  
 the actual storms maximization and transposition;  
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 generalized approaches; 
 determination of empirical formula utilizing knowledge on the study area 

and maximum depth duration; 
 utilization of empirical correlation between variables in certain valleys, in 

the case when such data are available;  
 statistical analyses. 
In the meteorological approach, PMP is determined from the individual 

observed storms’ transposition and maximization. Adjustments for altitude, barriers 
for inflow moisture, and distance from the moisture source are included by the 
transposition. According to the Australian Bureau of Meteorology, generalized 
methods for estimating PMP utilize all the available records from an extended area. 
They also include adjustments for moisture availability and topographic effects on 
the rainfall depth. Generalized methods also provide the design of the PMP spatial 
and temporal patterns.  

Koutsoyiannis [9] proposed a method to attach a return period to PMP, fitting 
a GEV distribution using the stations' record on which the original article of 
Hershfield [7] is based. He proved that Hershfield’s PMP estimate might be 
obtained by his method. 

In a similar study, Papalexiou and Koutsoyiannis [3] studied the PMP using 
the moisture maximization method. The exceedance risk for the PMP can be 
determined by the multifractal method as well [9]. Chavan and Srinivas [10] 
compared the results of the storm model and Hershfield approach for catchments in 
India, whereas Casas et al. [11] proposed the adjustment of the methodology when 
outliers exist in some time series. Singh et al. [12] and Ben Alaya et al. [13] 
evaluated the uncertainty in the PMP estimation for case studies from the USA and 
Canada. 

In this context, our article discusses the PMP computation in the presence of 
the outliers, aiming at clarifying some aspects related to the particularities of the 
study region. Moreover, even if different studies treated the evolution of climate 
factors in Romania [14–18] none of them addressed the influence of outliers on the 
probable maximum precipitation evaluation, which is of interest for predicting the 
high floods. 

2. MATERIALS AND METHODS 

Data used in this study have been recorded at ten meteorological stations 
from the Dobrogea region, Romania (Fig. 1). We are dealing with the annual 
maximum daily precipitation series. The study sites, the length of the record, and 
the highest observed rainfall are presented in Table 1. 
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Fig. 1 – Study locations in the Dobrogea region. 

Table 1 

Study series and the highest annual daily record 

Location No. of years of records Highest rainfall (mm) 
Adamclisi 40 83.30 
Cernavodă 41 73.6 
Constanța 41 201 
Corugea 36 114.8 
Hârșova 39 96.7 
Jurilovca 21 79.9 
Mangalia 40 146 
Medgidia 36 84.6 

Sulina 40 84.9 
Tulcea 36 134.5 

 
Firstly, some statistical analyses for all data series have been performed. 

They include the Mann-Kendall test (to verify the hypothesis of a monotonic trend 
existence against the inexistence of such a trend) and the outliers detection (by the 
boxplot). The R software and Minitab 15 have been utilized. 

The PMP (hmax) for a series is estimated from the equation [6, 7]: 
 

 max max nn sh h k


         (1) 
where: 

– nh  and sn are the mean and standard deviation at the same station, for which 
the corresponding series has n annual maximum rainfall values, 
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– km is the frequency factor related to the chosen station, calculated by the 
equation 

 1 1

1

,n
m

n

h hh
s






     (2) 

 

– h1 is the highest value of data series,  
– 1nh   and sn–1 are the mean and standard deviation of the series without h1,  
– kmax is the maximum of all frequency factors hm in a given region.  
In his study [6], Hershfield found km between 3 and 15, using data from more 

than 2600 stations worldwide and adopted for the PMP estimation the factor 
kmax = 15. Since the use of this value leads to the maximum precipitation 
overestimation, other scientists [10–13] employed different k values, estimated 
from adapted to the study series.    

In our analysis, the following steps have been performed: 
1. Determine kmax for the data series, and estimate the PMP by formula (1); 
2. Determine kavg as the average of all km computed by using (2), and estimate 

the PMP using (2) where kmax is replaced by kavg;  
3. Remove the outliers, defined as those values in a time series outside the 

interval (mean – 2.5* standard deviation, mean + 2.5 * standard deviation); 
4. Compute km (denoted now km,o) with (2), for the series without outliers; 
5. Determine the new PMP by (1), using the new kmax (denoted now kmax,o); 
6. Use the procedure from step 3, but instead of kmax,o use the average kavg,o, 

defined as the average of the km,o. 
Finally, the errors have been computed as the difference between the 

maximum recorded data and the estimated one. The results have been compared to 
find the best approach for the PMP evaluation in the study region.  

3. RESULTS AND DISCUSSION 

The Mann – Kendall test did not detect a significant trend for all annual 
maximum rainfall series but Cernavodă and Sulina series. Still, the PMP is overall 
applicable to all ten stations [5]. 

All histograms, but that of Medgidia are right-skewed. For example, Fig. 2 
presents the histograms of the Medgidia and Hârşova series. The first one is 
symmetric, while the second one is right-skewed.  

Figure 3 contains the boxplots of the study series. One can remark the outliers 
existence for Constanţa, Corugea, Hârşova, Mangalia, Medgidia, Sulina. They are 
201 mm for Constanţa, 114.8 and 99.8 mm for Corugea, 96.7 mm for Hârşova, 
79.9 mm for Jurilovca, 127 mm and 146 mm for Mangalia, 84.6 mm for Medgidia, 
84.9 mm for Sulina, and 134.5 and 94.4 for Tulcea.  
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Fig. 2 – The histograms of Medgidia and Harsova series. 

 
Fig. 3 – The boxplots of the study series. 

The values of km, kmax, kavg, km,o, kmax,o, and kavg,o are presented in Table 2. 
Analyzing this table, one remarks the high kmax value (column 3), and its significant 
decrease (column 2) after removing the outliers. A significant reduction is also 
noticed for kavg, from 4.38 to 2.64. Comparing columns 2 and 5 of Table 2, one 
notices that after removing the outliers, km also diminished, most significantly for 
Constanța and Tulcea series.  

Taking into account the values from Table 2, columns 3 and 4, Table 3 
presents the maximum values recorded at each station, the estimated PMP using 
kmax and kavg, and the corresponding errors, emax, and eavg, computed by the 
difference between PMP values and the recorded ones in each case. 

Data from column 3 of Table 3 show a high overestimation of maximum 
precipitation when using kmax. The errors are not acceptable since they are generally 
higher than the records (Table 3, column 4).  
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Table 2 

The values of km, kmax, kavg, km,o, kmax,o, kavg,o 

Location km kmax kavg km,o kmax,o kavg,o 
Adamclisi 2.86 2.16 
Cernavodă 2.85 2.50 
Constanța 10.32 2.60 
Corugea 3.63 2.88 
Hârșova 3.75 2.50 
Jurilovca 2.82 2.46 
Mangalia 4.63 2.76 
Medgidia 3.45 1.99 

Sulina 3.93 3.96 
Tulcea 5.53 

10.32 4.38 

2.43 

3.96 2.64 

Table 3 

The maxima and PMP computed usingkmax andkavg, and the corresponding errors 

Location Max PMP with kmax emax PMP with kavg eavg 
Adamclisi 83.30 206.72 123.42 112.49 29.19 
Cernavodă 73.60 202.89 129.29 106.52 32.92 
Constanţa 201.00 349.94 148.94 174.49 –26.51 
Corugea 114.80 278.91 164.11 143.65 28.85 
Hârșova 96.70 230.13 133.43 119.33 22.63 
Jurilovca 79.90 208.66 128.76 110.32 30.42 
Mangalia 146.00 322.69 176.69 164.74 18.74 
Medgidia 84.60 195.78 111.18 106.65 22.05 

Sulina 84.90 201.23 116.33 102.77 17.87 
Tulcea 134.50 279.13 144.63 143.49 8.99 

 
The PMPs computed using the average values of km are much better in terms 

of errors (last column from Table 3). The new errors are between 4.22 and 16.08 
times smaller than those from column 3. Therefore, the use of kavg is a better 
alternative to kmax. Still, when computing the PMP by utilizing kavg, the maximum 
precipitation recorded at Constanţa was underestimated.    

Table 4 contains the maxima after removing the outliers from each series, the 
estimated PMP using kmax,o and kavg,o, together with the corresponding errors emax,o 
and eavg,o. 

The results from Table 4 show superior performances of the maximum 
precipitation estimation after removing the outliers. When using kmax,o in the 
computation (column 3), the errors (emax,o – column 4) are higher than when using 
the kavg,o (last column) for all but Sulina series. For this last series, the maximum 
precipitation is underestimated when utilizing kavg,o.  
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Table 4 

The maxima and PMP computed using kmax,o and kavg,o, and the corresponding errors 

Location Max PMP with kmax,o emax,o PMP with kavg,o eavg,o 
Adamclisi 70.80 99.20 28.40 9.94 9.14 
Cernavodă 63.50 89.07 25.57 0.42 6.92 
Constanța 77.80 102.43 24.63 1.84 4.04 
Corugea 86.80 111.54 24.74 7.74 0.94 
Hârșova 71.20 97.20 26.00 6.89 5.69 
Jurilovca 67.00 91.33 24.33 2.34 5.34 
Mangalia 86.60 111.54 24.94 8.72 2.12 
Medgidia 65.60 91.90 26.30 4.36 8.76 

Sulina 84.30 85.20 0.90 6.26 –18.04 
Tulcea 71.00 96.07 5.07 7.00 6.00 
 
Comparing all the errors from Table 3 and Table 4, one may see that employing 

the average value of the individual k values provides the best approximations for 
PMP. 

The PMP computation for the initial series using kmax,o provides the results 
represented in Fig. 4. The PMP estimation for the initial maximum series, but using 
kavg,o=3.96 (Figure 4) gave better results than when using kmax =10.32. In this case, 
the errors range between – 29.01 (for Constanţa) and +26.06 (for Cernavodă). 

 

 
Fig. 4 – PMP for the initial maximum series using k max,o =3.96. 

4. CONCLUSION 

In this article, different alternatives for computing the Probable Maximum 
Precipitation for a set of ten series from the Dobrogea region have been analyzed.  
It was shown that the Hershfield method didn’t provide good estimations of the 
PMP. Therefore, other alternatives have been proposed.  
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The best results have been obtained for series without outliers, employing the 
average value of individual k–s, not kmax, as prescribed in the initial method of 
Hershfield. Good approximations of PMP for the series containing outliers have 
been obtained utilizing the kavg for the series without outliers. To confirm the 
validity of this approach for the study region, more investigations are necessary.  

REFERENCES 

1. WMO, Operational Hydrology, Report No. 1, WMO – 332, Secretariat of the World Meteorological 
Organization, Geneva, Switzerland, 1973. 

2. E. M. Hansen, L. C. Schreiner, J. F. Miller, Application of probable maximum precipitation 
estimates, United States east of the 105th meridian, Hydrometeorological Report, 52, National 
Weather Service, Silver Spring, MD, 176,1982.  

3. S.M. Papalexiou and D. Koutsoyiannis, A probabilistic approach to the concept of Probable 
Maximum Precipitation, Adv.Geosci.7, 51–54 (2006). 

4. E.M. Shaw, Hydrology in Practice, 3rd edition, Chapman & Hall, London, 1994. 
5. M. N. Desa, A.B. Noriah, and P.R. Rakhecha, Probable maximum precipitation for 24-hr duration 

over Southeast Asian monsoon region-Selangor, Malaysia, Atmos. Res. 58, 41 (2001). 
6. D.M. Hershfield, Estimating the probable maximum precipitation, Proceedings of the American 

Society of Civil Engineering, J. Hydraulics Div. 87 (HY5), 99 (1961). 
7. D.M. Hershfield, Method for estimating probable maximum precipitation, J. Am. Water Works 

Ass. 57, 965–972 (1965). 
8. E.M. Douglas and A.P. Barros, Probable Maximum Precipitation Estimation Using Multifractals: 

Application in the Eastern United States, J. Hydrometeorol. 4, 1012–1024 (2003). 
9. D. Koutsoyiannis, A probabilistic view of Hershfield’s method for estimating probable maximum 

precipitation, Water Resour. Res. 35, 1313–1322 (1999). 
10. S.R. Chavana and V.V. Srinivasa, Probable maximum precipitation estimation for catchments in 

Mahanadi river basin Sagar Rohidas, Aquat. Pr. 4, 892–899 (2015). 
11. M.C. Casas, R. Rodrıguez, R. Nieto, and A. Redano, The Estimation of Probable Maximum 

Precipitation. The Case of Catalonia, Trends and Directions in Climate Research, Ann. New York 
Acad. Sci. 1146, 291–302 (2008). 

12. A. Singh, V.P. Singh, and B. Ar, Computation of probable maximum precipitation and its uncertainty, 
Int. J. Hydrol. 2 (4), 504–514 (2018).  

13. M.A. Ben Alaya, F. Zwiers, and X. Zhang, Probable Maximum Precipitation: Its Estimation and 
Uncertainty Quantification Using Bivariate Extreme Value Analysis, J. Hydrometeorol. 19 (4), 
679–692 (2018). 

14. A. Bărbulescu, Modeling temperature evolution. Case study, Rom. Rep. Phys. 68 (2), 788–798 (2016). 
15. A. Bărbulescu, Models for temperature evolution in Constanta area (Romania), Rom. J. Phys. 61 

(3–4), 676–286 (2016). 
16. A. Bărbulescu and J. Deguenon, About the variations of precipitation and temperature evolution 

in the Romanian Black Sea Littoral, Rom. Rep. Phys., 67 (2), 625–637 (2015). 
17. A. Bărbulescu, C. Maftei, and C. S. Dumitriu, The modelling of the climateric process that 

participates at the sizing of an irrigation system, Bulletin For Applied & Computer Mathematics 
2048, 11–20 (2002). 

18. G. Manolache, G. Iorga, and S. Stefan, Estimation of Ångström atmospheric turbidity over 
Bucharest, Romania, Rom. Rep. Phys. 71, 711 (2019).  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


