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Performance analysis of long lead flood forecast information from GloFAS 
 

 

 

Introduction  

 

RIMES is supporting national meteorological and hydrological agencies in Myanmar and Nepal 

to develop the flood forecasting systems for 3-days and 10-days lead time. The forecasting system 

is now developed and agencies in both countries are analyzing the performance before making the 

systems operational. Similar efforts are also on-going in Philippines, Sri Lanka and India.  

 

As part of RIMES-ECMWF collaboration it was decided to support countries with 30-days lead 

time flood outlook by making enhanced use of GloFAS system. To integrate the GloFAS forecast 

in countries operational system it is important to test the model performance at important locations 

and further calibrate and validate the model as per the performance analysis. To begin the process 

RIMES requested ECMWF to share the GloFAS outputs for the hindcast period which was 

provided for selected locations in four river basins in South Asia. The model performance was 

tested for the period starting from April, 2008 untill December, 2014. The analysis for selected 

locations in Ayeyarwady river basin in Myanmar and Narayani river basin in Nepal is provided in 

this document.  

 

 

Methodology 

 

The basin shape files and coordinates for the selected locations in Ayeyarwady and Narayani 

basins were used to extract the GloFAS data for hindcast period. The ensembles of 30 days flow 

outlook was provided in NetCDF format. The ensemble mean was extracted for all individual 

stations. Performance of ensemble mean was analyzed again the observations. The performance 

of forecast with lead time of 5-days, 10-days, 15-days, 20-days, 25-days and 30-days is presented 

in this document. Various statistical parameters including mean error (ME), root mean square error 

(RMSE), nash-sutcliffe efficiency (NSE), percentage bias (PBIAS) and coefficient of 

determination (R2) were considered. The hydrographs for the analysis period for different lead 

time of forecast and histograms representing the sampling of quantiles is also provided for better 

comparison of flow patterns.  

 

The analysis for Ayeyarwady and Narayani river basins is provided in the subsequent sections. 
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I. Ayeyarwady River Basin, Myanmar 

 

Location: lies between geographic coordinates 17°30ôN ~ 29Á45ô N latitude and from 93Á10ôE ~ 

98Á45ô E longitude 

 

Basin Characteristics: 2170 km long draining the total basin area of 414,100 km2. The 

Ayeyarwady River has its source from the confluence of the Mali Kha and Mai Kha Rivers, both 

of which originate from the Eastern Himalayas and the Tibetan Plateau. The river is Myanmarôs 

most important commercial water way. It is one of the worldôs top five rivers in terms of amount 

of suspended sediment loads, and this sedimentation provides for the rich rice growing areas in the 

delta. 

 
Figure 1 Ayeyarwady river basin and location of observation stations 
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Selected Location: To well represent the performance in different sections of Ayeyarwady stations 

for performance analysis are selected from Upper Ayeyarwady (tributary from North east and upto 

the confluence), Chindwin river (tributary from North west) and Lower Ayeyarwady (after the 

confluence of upper Ayeyarwady and Chindwin). Bhamo and Katha were considered for Upper 

Ayeyarwady, Monywa was considered for Chindwin, Nyang Oo was considered in Lower 

Ayeyarwady just after the confluence and Zalun to represent the performance at basin outlet.  

 

Key Findings:  

¶ Flow for the stations in upper Ayeyarwady (Katha) is good and model is able to capture 

the seasonal cycle as well as peaks upto 15-days. 

¶ In Chindwin river (based on Monywa) model performance is good and able to capture the 

seasonality as well as peaks quite well upto 10-days. 15-day forecast performs well 

considering the error parameters but it is not able to capture the peaks. Beyond Day 15 

model performance is not satisfactory. Although model is able to pick the seasonal cycle 

of flow in all forecasts.  

¶ In lower Ayeyarwady i.e. after the confluence of Chindwin and Upper Ayeyarwady the 

model performance improves compared to stations at upstream. This is evident from the 

analysis of Nyang Oo and Zalun.  

¶ At Nyang Oo model outlook is good upto 20-days. 5-day and 10-day forecasts capture the 

seasonality as well as timings of peak flows, although overestimate the magnitude of peaks. 

Model is able to predict high as well as low flows satisfactorily.  

¶ At Zalun flow outlook upto 25-days is satisfactory.  

 

The detailed analysis at Katha, Monywa, Nyang Oo and Zalun is provided here: 
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1.1 Katha 

 

  

  

  
 

Figure 2 Comparison between observed and GloFAS forecast discharge for 5-day, 10-day, 15-

day, 20-day, 25-day and 30-day lead time at Katha. 

 

0

5000

10000

15000

20000

25000

30000

F
lo

w
 (

cm
s)

Katha_new_5Day

Obs D5

0

5000

10000

15000

20000

25000

F
lo

w
 (

cm
s)

Katha_new_10Day

Obs D10

0

5000

10000

15000

20000

25000

F
lo

w
 (

cm
s)

Katha_new_15Day

Obs D15

0

5000

10000

15000

20000

F
lo

w
 (

cm
s)

Katha_new_20Day

Obs D20

0

5000

10000

15000

20000

F
lo

w
 (

cm
s)

Katha_new_25Day

Obs D25

0

5000

10000

15000

20000

F
lo

w
 (

cm
s)

Katha_new_30Day

Obs D30



5 
 

The hydrographs in Figure 2 indicates the good performance of GloFAS for upto 15-day lead time 

forecasts. Although peaks are overestimated in most of the cases but model is able to pick the 

seasonal cycle and timing of peaks reasonably well.  For 20-day onward forecast underestimates 

the peak flow. Also model is able to predicts the low flow, i.e. flow in dry season as shown in 

Figure 2 and also indicates in Table 1. Table 2 indicates that forecast efficiency in terms of NSE 

value is above 70% unto 20 days. Histograms in Figure 3 shows that 5-day, 10-day and 15-day 

forecasts are well able to capture the quantile distribution at Katha.  

 

Table 1 Comparison of flow statistics of the observed and GloFAS forecasted flow series for 

Katha, Unit: m3/s 

Statistic Obs  5-day 10-day 15-day 20-day 25-day 30-day 

Minimum 600.0 352.8 354.2 356.0 379.1 453.5 501.3 

Maximum 17200.0 28248.9 21644.7 19474.4 13138.8 7900.4 5901.8 

1st Quartile 3.0 1.0 1.0 1.0 1.0 1.0 1.0 

Median 1300.0 759.8 970.8 1339.8 1452.4 1246.0 859.1 

3rd Quartile 2650.0 2308.5 3287.2 3633.0 3587.5 2203.7 1348.0 

Mean 8230.0 7211.6 8953.0 8635.4 7151.4 4124.2 2892.0 

Standard 

deviation (n-1) 4823.1 4516.3 5153.1 5176.2 4362.2 2686.9 1873.7 

Standard error of 

the mean 4259.8 4773.0 4878.2 4432.9 3200.1 1690.6 1229.3 

 

Table 2 Statistical criteria for examining the accuracy of forecast time series for Katha 

  MAE ME SS PBIAS NSE R2 

5-day 1742.21 -306.78 0.65 -6.36 0.72 0.852 

10-day 1289.36 329.96 0.8 6.84 0.85 0.927 

15-day 1186.71 353.05 0.83 7.32 0.85 0.925 

20-day 1373.08 -460.93 0.77 -9.56 0.6 0.897 

25-day 2349.09 -2136.28 0.2 -44.29 -4.08 0.767 

30-day 2989.78 -2949.41 -0.19 -61.15 -13.27 0.648 
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Figure 3 Histograms representing distribution of flow quantiles for observed and different lead 

time forecasts for Katha.  
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1.2 Monywa 

 

  

  

  
 

Figure 4 Comparison between observed and GloFAS forecast discharge for 5-day, 10-day, 15-

day, 20-day, 25-day and 30-day lead time at Monywa. 
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The hydrographs in Figure 4 indicates the good performance of GloFAS for 5-day and 10-day lead 

time forecasts. For 15-day and 20-day forecast also model have good skill to predict the seasonal 

variations and at certain instances also captures the pattern of peak events. Although the magnitude 

of peak flow is underestimated in 15-day and 20-day forecast. For 25-day and 30-day forecast 

GloFAS highly underestimate the flow. Also in all cases model over predicts the low flow, i.e. 

flow in dry season as shown in Figure 4 and also indicates in Table 3. Table 4 indicates that forecast 

efficiency in terms of NSE value is above 70% unto 15 days. Histograms in Figure 5 shows that 

5-day and 10-day forecasts are well able to capture the quantile distribution as compared to 

observed flow at Monywa.  

 

Table 3 Comparison of flow statistics of the observed and GloFAS forecasted flow series for 

Monywa, Unit: m3/s 

Statistic Obs  5-day 10-day 15-day 20-day 25-day 30-day 

Minimum 120.0 429.6 429.8 432.1 434.7 437.3 436.1 

Maximum 23240.0 27123.2 21104.3 16959.1 15531.5 10298.1 7468.6 

1st Quartile 464.0 787.4 788.4 794.1 838.0 868.6 827.2 

Median 1388.0 2692.9 2711.4 2868.3 3095.5 2745.7 1962.3 

3rd Quartile 7608.0 8768.8 8845.0 8567.0 7983.3 6040.0 4347.8 

Mean 4197.5 5095.1 4925.5 4741.4 4460.3 3487.1 2571.3 

Standard 

deviation (n-1) 4966.5 5134.6 4699.7 4338.5 3860.6 2705.0 1879.1 

Standard error of 

the mean 93.8 97.0 88.8 82.0 72.9 51.1 35.5 

 

Table 4 Statistical criteria for examining the accuracy of forecast time series for Monywa 

  MAE ME SS PBIAS NSE R2 

5-day 1783.4 897.7 0.73 21.39 0.75 0.89 

10-day 1578.0 728.0 0.79 17.34 0.77 0.90 

15-day 1606.0 543.9 0.78 12.96 0.71 0.89 

20-day 1738.9 262.8 0.73 6.26 0.56 0.86 

25-day 2085.8 -710.4 0.55 -16.92 -0.50 0.80 

30-day 2486.1 -1626.2 0.29 -38.74 -3.94 0.72 
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Figure 5 Histograms representing distribution of flow quantiles for observed and different lead 

time forecasts for Monywa.  
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