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THE SYNERGY OF HISTORY AND 

EL NIÑO SOUTHERN OSCILLATION 

FOR ENHANCED DROUGHT AND 

FLOOD MANAGEMENT  
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Presentation outlines 

1. ENSO (The El Niño Southern Oscillation) 

2. Background 

3. Monitoring the ENSO Indices  

4. Historical Droughts and Floods in Iran 

5. Conclusions and current strong El Nino 



• For the first time in human history, the 

American scientists forecasted extreme 

floods in California and Florida six months in 

advance in the summer 1997 by using the 

teleconnection with El Niño Southern 

Oscillation (ENSO). In fact, the maximum 

annual precipitations in a period of 120 years 

were recorded in 1998. 
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Global Effects of ENSO 
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Economic Gain of $15 Billion in 

U.S. in 1997-98 
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E`l Niño, which occurs every 2 to 7 years, is an abnormal warming of the 

eastern Pacific waters that interferes with the normal trade wind patterns. ENSO 

is perhaps the most important mechanism affecting  weather patterns on time 

scales of a season out to a few years 

ENSO 
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Presentation outlines 

Teleconnection in atmospheric science refers 

to climate anomalies being related to each 

other at large distances (typically thousands 

of kilometers 
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ENSO teleconnection with Floods in 

Florida 
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ENSO 

Florida Flood Events per Year Compared to ENSO 
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Forest Fires in Indonesia (1998) 
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Number Index  Period (year) Number Index Period (year) 

1 TNA-data 165 13 NAO-long-data=jonesNAO-data 189 

2 TPI-long- data 113 14 NAO_ice_dat 189 

3 GLB TS 129 15 NAO_gib_dat 189 

4 CLB-TS+dsst 129 16 NAO_azo_dat 145 

5 CLB-TS_long_data 129 17 GLBTSSST_long_data 130 

6 madrasmslp_dat 213 18 SOI-tah-data 154 

7 AMO-SM-long-data 149 19 SOI-long-data 144 

8 tavegl_long_data 160 20 SOI-dar-dat 143 

9 Nina3.4_data 139 21 rNao-long-data 350 

10 Ninol2 129 22 PDO-long-data 108 

11 Nino4_long_data 139 23 NP-long-data 110 

12 Nino3_long_data 139       

ENSO Indices (reconstructed) 



 



 



Workshop on History of water crisis, 

old and recent issues (WG HIST) 
17 

The synergy of History and ENSO 

1-Hydrological records are normally 

available for a period of 40-70 years 

 

2- ENSO indices records are 

reconstructed for a period of 150 to 300 

years 

USE HISTORICAL 

DOCUMENTS! 
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History and ENSO 

Shadorovan Historical Bridge (failure by overtopping in 1885) 
 



2

0 
Workshop on History of water crisis, old and recent issues (WG HIST) 

Historical Documents used in the 

research 
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Historical Floods and Droughts in the 

past 200 years 



Data Bank of Historical Floods and 
Droughts  

 



 

Data Bank of Historical Floods and 
Droughts  
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The basins used for climate 

forecasting (2015) 
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The relative precipitations observed in strong La Nina 

years compared to the long-term average (100%) 



Drought Warning in 2007 (3 
month in advance) 

 



Historical Droughts 

29 



Incorporating Historical data in the 

ANN modeling  
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Strong El Nino Forecasted 

for  
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Conclusions: 

1. Seasonal Forecasts are the key to efficient 

management of droughts and floods. 

2. ENSO based forecasting models have great 

potential in providing reliable forecast 3 to 4 months 

in ADVANCE. 

3. The B/C of climate forecast can exceed 1000 to 1 
(In the United States alone, the benefit versus cost for the 

forecasting capability proposed by NOAA is about 300 to 1.)  

4. Historical droughts and floods can enhance the 

accuracy of the climate models.  

5. In View of current strong El Nino, wet autumn was 

forecasted for most of the basins of Iran in early 

summer. 
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An important caveat! 

In any variable pattern of weather, El 

Niño is only part of the story.  

But for Strong events, the ENSO effects 

would be more pronounced and 

forecasting skills would be improved. 
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