
Updating FFCUL contribution to WP3 
  (Data Rescue and Global Registry)  

	
FFCUL		

Ins)tuto	Dom	Luiz	
	

Faculty	of	Science	of	the	University	of	Lisbon	–	Portugal	

	
ERA-CLIM2	3rd	General	Assembly	Vienna	16-18	January	2017	

Maria	Antónia	Valente,	Maria	Clara	Ventura,	Pedro	Gomes,		
Maria	Helena	Cordeiro,	Maria	João	Rocha,	Liliana	Matos,	

	Anabela	Simões,	Irina	Pedroso	



WP3 – Earth Systems Observations 
 
Task 3.1 – Data rescue for in-situ observations, quality 
control and metadata     (112 persons/month)  
 
ü D3.1 Data catalogue                                 Month 6  
ü D3.2 Priorities for data rescue                Month 6  
  D3.3  Metadatabase update (new)             Month 48  
ü   D3.4 In-situ data for reanalysis               Month 36  
  D3.5 In-situ data (other)                              Month 42  
  D3.6 Quality controled version of D3.4     Month 48  
  D3.7 Quality controled version of D3.5     Month 48  
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1 - Data rescue of Portuguese former colonies Angola, 
Mozambique and Macao sub-daily land surface data; 

Continental Portugal and Isles + South China Sea 
 

•  2.2M station days have been imaged (100%), 97% digitised, of which  30% 
are still in raw format, missing QC and final formatting – Total for ERA-CLIM 
and ERA-CLIM2 

•  Angola Anuários (10 stations) 1937 -1974 already imaged and digitised  for 
1947-1974 (missing QC and final formatting)  

•  Mozambique Anuários (9 stations) 1909-1960 imaged; 1909-1914,1960 
digitised and 1950-1959 is being digitised – OCR raw format 

•  Macao (South China Sea – Rob Allan – METO collaboration) 1894-1914 
temperature, wind and relative humidity  - Completed (typing) awaiting QC 
and final formatting 

•  South China Sea (Rob Allan – METO collaboration) 1900-1941 mslp 
formatted and supplied (ISPD + project). 

•  All Portuguese ex-colonies 1915-1947 supplied to project and ISPD; 
Portugal and Isles (1863-1946) digitised, and partly supplied.  

Surface pressure data 
from South China Sea 
Shanghai logbooks – 

1933 to 1941 



2 - Digitisation of early Spanish upper air data (6 stations) 
 
•  40K station days, 100% imaged and digitised (typing) Total for ERA-CLIM and 
ERA-CLIM2 

•  Finalised Spanish pilot balloon data for Madrid (1913-1916), La Coruña, 
Barcelona  (both 1914-16); Cañadas del Teide (Canary Islands) 1912-1915;  
Izaña (Canary Islands -1916) 

•  Ebro from 1930 -1961 imaged and digitised, awaiting QC 

•  Previous ERA-CLIM  pilot balloon and radiosondes for Portugal and ex-
colonies – already supplied to project. 

•  New handwritten pilot balloon data at Valentia (Ireland) 1920 has been found 
which is not in the upper air databases. Has been imaged and sent to FFCUL 
for digitisation.  

Pilot balloon data 
Spain 
1912-1916 
Ebro 1930-1961 



3 - Recovery of Chilean surface and maritime data 
 Existing Records 

Surface Stations 
43 stations 

From 1950 to 1958 
Records of 41 
stations in .jpg 
format  from UPAC 
 

Not all stations 
have data in this 

period; 
Frequently miss 

some variables like 
Td, MSL Pressure 

and Relative 
Humidity 

From 1959 to 1999 
Records of 25 
stations in .xls 
format from 
METEOCHILE 
(DMC) 

Frequently miss 
some variables  

Ship Logs 
58 ships 

From 1861 to 1884 
Records of 6 ships with 
50 logbooks: 7136 images 
From National Maritime 
Museum of Chile 

Inventory 
completed 

Digitisation 
priority given to 

1955 to 1957 
Typing 

From 1955 to 1957 
Records of 52 
ships, 64 logbooks: 
10242 images 



3 - Recovery of Chilean surface data 
 
 
 

Digi$sa$on of Surface data 1950-1958 is progressing (55%). 1950 to 1955 completed. 
1956,1957 started digi$sa$on - Typing. Priority now to 1956 – year without Chilean data in ISD.



3 - Recovery of Chilean surface data 
ISPD stations V4 www.reanalysis.org 



3 - Recovery of Chilean surface data 
 

Easter Island + Northern region 



3 - Recovery of Chilean surface data 

Central and Southern regions 



3 - Recovery of Chilean surface data 
 
 
 



3 - Recovery of Chilean surface data 

Temperature Colina* 4 times/day 1950-1956 
 
Pressure Data sent to ISPD and to be formatted for ERA-CLIM database 

1950 1951 1952 1953 1954 1955 1956 1957 

*Colina – Santiago Metropolian Region – Centre Chile 



3 - Recovery of Chilean maritime data 
 SERIES of 64 SHIP LOGS: 1955 - 1957 



Flags used do codify the observations: 
0 – Correct 
1 – Erroneous 
9 – Suspect 
M – Missing QC 

CHECK 1:  Gross Error Limit (GEL) – detecting outliers  
A set of checks was applied to surface pressure, mslp, wind speed and direction, temperature, cloud cover. 
relative humidity and precipitation. 

4 - QC tests for surface data  

MSLPRESSURE : (units=hPa) 
A suspected error was flagged when 
p ≤ 870.0  or  p  ≥ 1100.0  

WIND DIRECTION (dd) and FORCE (ff) 
The values were considered correct when 

 dd ≥ 0º  and  dd ≤ 360º 
 ff ≤ 100 (ms-1) = 360 (km/h) 

and the values were flagged as wrong when  
 dd < 0º  and  dd > 360º 
 ff < 0 (ms-1) = 0 (km/h) 

an ff value above 100 ms-1 earned a suspicious value 
flag. 

TEMPERATURE (T) 
Values were considered correct when 
T ≥ -50ºC  and  T ≤ 50ºC 
outside this interval, they are considered suspect 
until more checks are applied 

CLOUD COVER (N) 
Values are considered correct when 
N ≥ 0  and  N ≤ 8      if cloud cover is in oktas 
N=9  clouds are not visible, ex. in the case of fog 
Or N ≥ 0  and  N ≤ 10    if cloud cover is in tenths 

RELATIVE HUMIDITY (RH) 
Values are considered correct if  
RH > 0% and HR ≤ 100% 
If 
RH >100%  the value is reset to RH = 100%??? 

PRECIPITATION (RRR) 
If  RRR < 0 value is incorrect 
    RRR ≥ 0 value is correct 
 
Threshold for maximum? 



CHECK 2:  Gross Error Limit (GEL) 
Based on the application of more strict limits to the meteorological fields according to the latitude and time of 
year of the observation, used to flag wind speed (FF), temperature (T), dew point temperature (Td), Pressure 
at station level (Pstation), Mean Sea Level pressure (Pmsl), pressure trend (ppp). 

W - Winter S - Summer Y - Year 
Min2 Min1 Max1 Max2 Min2 Min1 Max1 Max2 Min2 Min1 Max1 Max2 

FF (ms-1) - - 60 125 - - 90 150 - - - - 

T  (ºC) -40 -30 50 55 -30 -20 50 60 - - - - 

Td (ºC) -45 -35 35 40 -35 -25 35 40 - - - - 

Pstation (hPa) - - - - - - - - 300 400 1080 1100 

Pmsl (hPa) 870 910 1080 1100 850 900 1080 1100 - - - - 
Pres. trend 
ppp (hPa) - - - - - - - - - - 40 50 

Latitudes : south of 45ºS and north of 45ºN 

W - Winter S – Summer Y - Year 
Min2 Min1 Max1 Max2 Min2 Min1 Max1 Max2 Min2 Min1 Max1 Max2 

FF (ms-1) - - 50 100 - - 40 75 - - - - 
T  (ºC) -90 -80 35 40 -40 -30 40 50 - - - - 
Td (ºC) -99 -85 30 35 -45 -35 35 40 - - - - 

Pstation (hPa) - - - - - - - - 300 400 1080 1100 

Pmsl (hPa) 910 940 1080 1100 920 950 1080 1100 - - - - 

Pres. trend ppp 
(hPa) - - - - - - - - - - 40 50 

4 - QC tests for surface data  

Suspect (flag=9) Error (flag=1) 
Max1 < FF < Max2 FF > Max2 
Min2 ≤ ECV < Min1 
Max1 < ECV ≤ Max2 

ECV < Min2 
ECV > Max2 Latitudes : 45ºS to 45ºN 



CHECK 3:  Internal Consistency (IC) 
Internal consistency was checked simultaneously on wind speed and direction; Tmax, Tmin,T and 
Tdew; precipitation (RRR) and number of hours of precipitation (RRRhr); and on T, Tdew and RH. 
 

4 - QC tests for surface data  

1.    WIND (dd  and ff) 

Error (flag=1)  if:  1)   dd = 0º  and ff ≠ 0 ms-1 
  2)   dd ≠ 0º  and  ff = 0 ms-1 

3)  dd = -99.9  and  ff = 0  or  ff  ≤  5 ms-1    
 
with dd=-99.9 being the default value 
 

2.  TEMPERATURES (T, Tmax, 
Tmin, Tdew) 

Error (flag=1) if: Tmax < T   or   T < Tmin 
                           or Tmax < Tmin 
 
Suspicious (flag=9) if    Tdew > T 
 

3.  PRECIPITATION (RRR) AND NUMBER 
OF PRECIPITATION HOURS (RRRhr) 

 
In case both precipitation and number of hours 
of precipitation exist:  
 
Error (flag=1) or Suspect (flag=9) if:   
RRR ≠ 0mm and  RRRhr = 0 hours  (and vice-
versa) 

4.  SURFACE TEMPERATURE (T), DEW 
POINT (TDEW) AND RELATIVE 
HUMIDITY (RH) 

 
Suspicious (flag=9) if 
   T=Tdew and RH ≠ 100% 
   T ≠ Tdew and RH = 100% 
   T – Tdew < 0.6ºC and RH < 90% 



2.  Pressure Trend (ppp) and Pressure (P) 
 

 Pressure trends are considered suspicious  
(flag=9), with ppptol(dt) given by the previous table if 
| ppp(t) – ppp(t-dt) | > ppptol(dt) 
 
Moreover pressure values are suspicious (flag=9) if:   
• | p(t) – p(t-dt) – ppp(t) | > Dtol    (for dt = 3h) 
• | p(t) – p(t-dt) – 0.5*ppp(t-dt) – 1.5*ppp(t) | > Dtol     (for dt = 6h) 

CHECK 4: Time Consistency (TC) 
Time consistency checks were implemented for temperatures and pressure. 
 

Parameters dt 
1h 2h 3h 6h 12h 

Ttol (ºC) 4 7 9 15 25 
T d e w t o l 
(ºC) 

4 6 8 12 20 

p p p t o l 
(hPa) 

3 6 9 18 36 

Dtol (hPa) For mslp (mean 
sea level) 

F o r s t a t i o n 
level pressure 

a) 1.5 0.5 
b) 2.5 1.5 

4 - QC tests for surface data  

1. TEMPERATURES T and Tdew 
The difference between values separated by a time dt are considered suspicious (flag=9) if  
 
| T(t) – T(t-dt) | > Ttol(dt)        (1) 
| Tdew(t) – Tdew(t-dt) | > Tdewtol(dt)  (2) 
where Ttol(dt) and Tdewtol(dt) are given by  



5 – ERA-CLIM2 Global Registry 
 
Development of a global registry (Metadata-base) that can list sources of 
historical meteorological observations useful for Reanalyses, including 
surface, upper air, maritime and other relevant data 
 
Contains the ERA-CLIM2 inventories with detailed metadata 
 
 
 
 

. 
 
FFCUL produced a source code in html, php and JavaScript, using the 
dhtmlxGrid package (ideal for editable tables in websites). Much of the 
previous ERA-CLIM Metadata-base information was retained and the 
inventories were uploaded and adapted to the new software.  
 
The metadatabase has recently been transfered to SQL to include 
large inventories such as ISPD (version 4 at the moment). 
 
Access is through user/password anonymous/anonymous 
 
It’s a searcheable and plotable database 
 
 



eraclim-global-registry.fc.ul.pt/era/index.html 
the new prototype ERA-CLIM2 metadatabase tool 

login 



Previous tables in dhtmlxGrid with surface inventory 



phpMyAdmin is the tool used for building the SQL database, very flexible, 
allows for insertion of columns 



ERA-CLIM Metadata-Base (surface stations) 



Clicking at the end of each row of each station will show a map with the 
station’s location (e.g. Wien- Schwechat Airport, where pressure data has 
been found in ISPD for 1888-2013) 

It is also possible to plot the Surface stations on Google Earth 



Searching for Wien- Schwechat Airport,  
pressure data has been found in ISPD for 1888-2013) 

Crossed searches were possible in the old dhtmlxGrids registry format 
We are implementing them in the new SQL database 



ERA-CLIM Metadata-Base (Marine data – Chile only) 



Upper air data being rescued, digitised and formatted in 
ERA-CLIM and ERA-CLIM2 by all partners 



All  stations included in ISPD version4 
We have received their inventory, and have atributed a country to 

every point (metadata QC tool for lat,lon), so that the listing by 
country can be performed 



Some mistakes of stations location found in the ISPD inventory: 
 

Same name, but different country due to wrong latitude or longitude: 
Lon=0º ; lack of minus (-) sign in long; number missing on lat or lon; decimal point 
mistake 
Errors detected so far come from ISD stations, correction leads to including 
previously rejected data 



ERA-CLIM2 Global Registry 
 
Things to do now – update with latest DARE activites in ERA-CLIM2 by 
the diferente partners  
Include snow/ice inventories from FMI, RIHMI 
Re-Activate crossed searches 
Improve interactivity by registered users  
 
We are after the possibility of having the registry portal included 
in the Climate Change COPERNICUS services C3S  
Hiring IT personnel for writing code and managing the portal in order to 
improve quality to state-of-the-art tool. 
 
Visualisation of inventories and plots needs to be improved. 
 
Include in the registry other inventories (ACRE, I-DARE, ISTI, ICA&A, 
IGRA, MEDARE, UERRA, IEDRO, RECLAIM, updated ISPD, etc.) to 
add to the existing ones 


