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Session 1. ENSO Observations 
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The 1877-1878 Mega Niño and its social impact in Costa 
Rica, Central America 
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This work analyzes the social impact of the 1877-1878 Mega-Niño event in Costa Rica, through the 

comparison of data about droughts, rains, locust plagues and epidemics, collected from documentary 

sources of that time, with analysis of meteorological data. During the years 1877-1878, Central America 

was dominated by drier, warmer and windier conditions, like the ones observed during a warm El Niño 

event in the eastern equatorial Pacific. That scenario did not favor the formation of mesoscale 

convective systems on the Central American Pacific slope, nor the formation of tropical cyclones in the 

Atlantic basin, what is in agreement with the drier observed conditions. The present research also 

establishes the relationship between the plague of locusts that took place in Costa Rica between 1877 

and 1878 with the Mega-Niño described (one of those that caused the greatest impacts on a planetary 

scale during the 19th century) from the analysis of the historical sources and the meteorological 

information corresponding to the period of study. According to the reports of that time, mainly contained 

in documents of the Congress, Governance and Municipal Funds of the National Archive of Costa Rica, 

this plague began to manifest itself in 1876 in the province of Guanacaste and in the following months 

it was largely extended of the Costa Rican territory, affected several populations within the Central 

Valley, the Pacific coast, the Northern Plains and to a lesser extent the Comarca de Limón. The 

atmospheric conditions prevailing with the presence of the 1877-1878 Mega-Niño favored the 

gregarization of these insects, which expanded the clouds of locusts that caused significant effects for 

agriculture due to the invasion of agricultural lands, so measures were taken to combat the presence 

of locusts and mitigate their impact on the Costa Rican society. 

 

 

  



Fig. 1a. Precipitation normalized anomalies for
the first EOF over the domain 6.7-14.3º N, 75-
93.4º W (Fig. 1b), according to Compo et al.
(2011) data set. Base period 1871-1901.

Fig. 1b. Correlation values between the first EOF
in Fig. 1a and the grid points over the study
domain.

ABSTRACT:

This work analyzes the social impact of the 1877-1878
Mega-Niño event (Aceituno et al. 2008) in Costa Rica,
through the comparison of data about droughts, rains,
locust plagues and epidemics, collected from
documentary sources and the analysis of meteorological
data. During the years 1877-1878, Central America was
dominated by drier (Fig. 1 & 2), warmer (Fig. 2 & 3) and
windier (Fig.4) conditions, like the ones observed during
a warm El Niño event in the eastern equatorial Pacific.
That scenario did not favor the formation of mesoscale
convective systems on the Central American Pacific
slope, nor the formation of tropical cyclones in the
Atlantic basin, what is in agreement with the drier
observed conditions. The purpose of this research is
also to analyze the relationship between the plague of
locust in Costa Rica with the Mega-Niño of 1877-1878.
To achieve this, it was necessary to carry out a
bibliographic review of reports that show the impact of
this plague on the country, which were conserved in the
Congress, Governance, Municipal and Police Files of
the National Archive of Costa Rica. According to the
documentation consulted, the clouds of locust began to
manifest themselves in the province of Guanacaste in
June 1876 and in the following months it spread to a
large part of the Costa Rican territory, affecting several
populations within the Central Valley, the Pacific coast,
the Plains of the North and to a lesser extent the Region
of Limón (Caribbean coast); this is why it affected
mainly the zones of Costa Rica located within the
Central American Dry Corridor (CADC, Fig. 5). Based
on the analysis of existing meteorological data, it can be
concluded that the conditions generated by the Mega-
Niño favored the propagation of insects, a fact that
caused significant effects in agriculture due to the
damage caused to agricultural lands. The sources also
show the measures implemented to combat the clouds
of locust and mitigate their impact on the Costa Rican
society.

Fig. 2. – Annual normalized anomalies observed
in San Jose, Costa Rica by Maison (1879): a)
accumulated precipitation and b) average air
surface temperature. From 1866 to 1878.

Fig. 3a. Average of the Normalized SST
anomalies over the domain 5º N, 92º W
Northeastward to the Central American Pacific
coast (Fig. 3b), according to Smith et al.
(2008) data set. Base period 1862-1892.

 
The 1877-1878 Mega Niño and its social impact in Costa Rica, 

Central America.
Ronald E. Díaz-Bolaños(1) and Eric J. Alfaro(1, 2, 3)

1-Centro de Investigaciones Geofísicas (CIGEFI), 2-Escuela de Física y 3-Centro de Investigación en Ciencias del Mar y 
Limnología

Universidad de Costa Rica (UCR), San José, Costa Rica

b)

a)

Fig. 3b. Spatial distribution of SST anomalies for
January 1878 from average time series
presented in Fig. 3a.

Fig. 4. Vertical wind shear normalized anomalies
between the 1000 and 925 hPa levels for the
Caribbean Low Level Jet core region (12.5–
17.5º N, 75–80º W, Amador 2008; Amador et
al. 2010), according to Compo et al. (2011)
data set. Base period 1871-1901.
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Fig. 5. Costa Rican cities, towns and villages in
which locust’s plague was reported (1877-1878),
according to the documents consulted at the
Costa Rican National Archives. The area of the
Central American Dry Corridor (CADC) is
shadowed in dark gray.
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6. SCIENTIFIC PROGRAMME 

6.1 Programme at a glance  

 

Date 
Day 1  

Tuesday, October 16 
Day 2  

Wednesday, October 17 
Day 3  

Thursday, October 18 

AM 

8:30 - 9:00  Registration   

9:00 – 10:00 
Opening Ceremony& 
Inaugural Keynote 

9:00 – 10:00 Oral Session: 
Session 3: ENSO and 
Modes of Climate 
Variability 

9:00 – 10:00 Oral Session: 
Session 5: ENSO impacts 
and Regional process 

10:00- 10:30 Coffee Break 10:00- 10:30 Coffee Break 10:00- 10:30 Coffee Break 

10:30- 12:30 Oral session: 
Session 1: ENSO 
Observations 

10:30- 12:10 Oral 
Session: 
Session 3: ENSO and 
Modes of Climate 
Variability 

10:30- 12:10 Oral 
Session: 
Session 5: ENSO impacts 
and Regional process 

12:10- 12:30 Poster 
Express:  
Session 3: ENSO and 
Modes 

12:10- 12:30 Poster 
Express:  
Session 5: ENSO impacts 
and Regional process 

Noon 
12:30- 13:30 Lunch 
Climate Services Stage 

12:30- 13:30 Lunch 
Climate Services Stage 

12:30- 13:30 Lunch 
Climate Services Stage 

PM 

13:30- 14:10 Oral session: 
Session 1: ENSO 
Observations 

13:30- 14:30 Poster 
viewing (Sessions 1, 2, 3) 

13:30- 14:30 Poster 
viewing (Sessions 4,5,6) 14:10- 14:30 Poster 

Express: 
Session 1: ENSO 
Observations 

14:30- 15:30 Oral 
Session: 
Session 2: ENSO 
Dynamics 
 

14:30- 15:30 Oral 
Session: 
Session 4: ENSO 
Modelling and Prediction 

14:30- 15:30  Oral 
Session: 
Session 6: Climate 
information and 
sustainable development 

15:30- 16:00 Coffee Break 15:30- 16:00 Coffee Break 15:30- 16:00 Coffee Break 

16:00-17:40 Oral Session: 
Session 2: ENSO 
Dynamics 

16:00-17:40 Oral Session: 
Session 4: ENSO 
Modelling and Prediction 

16:00-17:40 Oral Session: 
Session 6: Climate 
information and 
sustainable development 

17:40- 18:00 Poster 
Express: 
Session 2: ENSO 
Dynamics 

17:40- 18:00 Poster 
Express: 
Session 4: ENSO 
Modelling and Prediction 

17:40- 18:00 Poster 
Express: 
Session 6: Climate 
information and 
sustainable development 

  
18:00-18:20 Closure & 
Poster awards 

  


