
Monitoring in MedCOF: 
observed temperature and precipitation

anomalies over the region

E. Rodríguez-Camino

AEMET

(with contributions of I. Mestre, E. Sánchez, F. Franco)



Outline

ÅIntroduction

ÅMotivation

ÅGridded versus station observational data

ÅGridded/station data: weaknesses and strengths

ÅObservations: scales and representativeness

ÅConclusions and recommendations

ÅDiscussion on MedCOF step 1



Introduction

ÅMain objectiveof this workshop: improvement 
of MedCOFprocedures and products

ÅMedCOF ςas manyother RCOFs- followsthree
steps: 

ïSTEP-1: Verification of previous forecasted season

ïSTEP-2: Assessment of the current state of climate

ïSTEP-3: Building of the consensus statement



Motivation
STEP-1: Verification of previous forecasted season. 

Considerations:
Å Basedon productsof RAI NA and RAVI RCCsand 

national verificationreports.

Å Manyproductsand national verificationreports
are basedon absolutevalues, anomaliesΣ Χ

Å Needto moveto tercilebasedproductsmore 
adaptedto seasonalprobabilisticoutputs

Å Needto movefrom subjectiveverificationto 
objectivecomputationof verificationscores



Verification and monitoring in the 
format in which forecasts are presented.

ÅIf forecasts are delivered in form of tercile-
based categories Ą Verification/monitoring 
should fit to it!



Some considerations on 
observational data 

ÅObservational data are frequently not publicly 
available

ÅVery different density of observations among regions

ÅLack of data over uninhabited regions

ÅMedCOF comprises two WMO RAs with different  
databases/repositories for verification purposes

ÅObs data at full resolution not needed Ą only terciles 

ÅProbably terciles have not commercial restrictions

ÅGlobal gridded observational data and re-analysis 
available



Verification of tercile-based forecasts only 
requires information of the obs. category Ą
problems related data policy circumvected

(back)



Verifying against what?

No gaps



15% gaps



What else can we do?

ÅUse of available
data from NMHSs?

ÅRegional data 
collectionfor
monitoringand 
verification
purposes?



Data grids

Historically, two separate worlds:

ÅWorld of climate  Ą station data  Ą grids

ÅWorld of prediction/models Ą data assimilation Ą grids



e.g. precipitation

ÅTime series of quality controlled climate data

ÅInhomogenous horizontal resolution of final observation dataset



Preliminary trial: 
P50 DEF 1961-1970

20 km

5 km



The extraordinary art of monitoring 
/verifying without observations!

ÅUse observational grids as an alternative

ÅProblem of availability Ą 2-4 months 
processing time

ÅMathematical artifacts to generate the grids 
(interpolations?)

ÅRobustness of a tercile-based description of 
ǇŘŦΩǎ 







Types of gridded observational data

ÅGridded data: 2-dimensional array of values 
(grid cells) which maps on to an area. 

ÅMaking use of:

ïonly observations

ïAnalysis Ąmixing obs with FG (model dependant)

ïDiagnosed Ą e.g. derived from model outputs 



What to do when we do not have 
observations?

ÅAnalysis Ą Mix obs and first guess

ïIf no (or few) obs               then  analysis Ąmodel

ïIf high density of obs        then analysis Ą obs



ERA-Interim
ERA-Interim is a global atmospheric reanalysis from 1979, continuously updated in real time

What is climate 

reanalysis?

A climate reanalysis 

gives a numerical 

description of the 

recent climate, 

produced by 

combining models 

with observations.

Source: L. Fairhead (IPSL/LMD)





Some considerations on ERA-Interim

ÅRe-analyses are not exclusively based on 
observations (fg + obs mix)

ÅSome variables (e.g., precipitation) are not 
analysed but derived as model output 
product.

ÅGrids can inherit model deficiencies 

ÅGlobal Ą Easy to see large scale patterns 
during monitoring/verification process



Ziese,Markus; Becker,Andreas; Finger,Peter; Meyer-Christoffer,Anja; Rudolf,Bruno;
Schneider,Udo (2011): GPCCFirst GuessProductat 1.0°: Near Real-Time First Guess
monthly Land-Surface Precipitation from Rain-Gauges based on SYNOPData.
DOI: 10.5676/DWD_GPCC/FG_M_100 http://www.dwd.de/EN/ourservices/gpcc/gpcc.html

GPCC

Near real-time First 

Guess of monthly 

precipitation 

anomalies based on 

SYNOP messages of 

meanwhile approx. 

7,000 stations 

arriving with DWD 

(Offenbach). Data 

become retrievable 

within 5 days after 

observation month 

http://www.dwd.de/EN/ourservices/gpcc/gpcc.html




Some considerations on GPCC

ÅBased on SYNOP messages. 

ÅVery low observational density over less 
populated regions

ÅNot dependent on models

ÅGlobal Ą Easy to see large scale patterns 
during monitoring/verification process







Comments

Å Gridded data allow a better 
visualization of structures Ą
object-oriented verification Ą
existence, location, orientation, time 

Å Robustness of terciles (for 3 
month periods) Ą relatively 
good coincidence of different 
gridded observational data

Å Provide monitoring and 
verification data over 
observational sparse regions 



Monitoring and verification 
against observations 

Å Verification against observations is very much conditioned by the represented  
spacial scalesof both forecasts and observation network. 

Å Model output is usually supplied in the form of grid-point values. However, 
those values should be considered as a grid box areal quantities when dealing 
with variables that are implicitly areal. This is the case of variables resulting 
from subgrid parameterizations like precipitation, radiation, etc. 

Å Observations, on the other hand, are frequently affected by the problem of 
representativeness. Some observed variables are representative of large areas 
and are not very much influenced by local conditions, whereas others show a 
remarkable horizontal variability.

Å Usually, the  variables close to the ground (like 2-metre temperature) inherit 
their big horizontal variability from the high heterogeneity of the land surface. 
Other variables, like precipitation,  inherit their high horizontal variability from 
the scales of the intervening precipitating clouds. 



Verification of 
precipitation 

using synoptic 
stations



Verification of precipitation by scaling a 
very dense observation network (I)

Å ECMWF model precipitation compares 
better with gridded analysis (Ghelly and 
Lalaurette, 2000; Cherubini et al., 2002; 
Ghelly, 2002).

Å Model precipitation should be considered 
as an areal quantity

Å Use of very dense obs. Network (ELDAS, 
MAP, ...) Ą representation problem

Å Approaching of model and observation 
scales: up/downscaling

(back)



Subgrid structure in the surface 
model treatment
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Verification of T2m and RH2m
(average over all tiles vsaverage over only landtiles)

(back)



Ideal verification of model output 
against conventional observations

ÅThe model variable is horizontally interpolated to 
the observation point.

ÅThe model variable should be vertically corrected to 
account for the difference between model 
orography and the real height of the station.

ÅSome QC should be performed to disregard 
disparate values coming from incorrect 
observations.

ÅApproaching of model and observation scales



Comments

ÅVerification against observations is not so easy 

and straight forward as one initially could think

ÅQuestions related with representativeness of 

observations

ÅNeed to approach model and observation scales

ÅNeed to approach model outputs and 

observations (e.g. tiles, altitud correction, etc)







Probabilistic forecasts and forecast quality

ÅOnereasonablycommonpracticeis to define 
probabilisticforecastsŀǎ άcorrectέ if the category
with the highestprobabilityverified.

ÅHow good are the different probabilistic forecast? 

Å!ǘǘǊƛōǳǘŜǎ ƻŦ άƎƻƻŘέ prob. forecasts (Murphy 1993): 

Åresolution (outcome conditioned by forecast), 

Ådiscrimination (forecast conditioned by outcome), 

Åreliability (observation as frequently as forecast implies),

Åsharpness (forecasts differing markedly from climatology),

Åskill (comparison with some metric) 

ÅĄ{ƛƳƻƴΩǎ session




