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Outline
• Brief Introduction to the Marshall Islands

• Expected climate change impacts on water
– El Nino Southern Oscillation System
– InterTropical Convergence Zonep g
– Sea Level Rise

• Some indigenous-based adaptation strategies• Some indigenous-based adaptation strategies 
being developed to deal with climate change, 
drought, water availability, and food security issues



QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



Climate Change impacts ENSO
Year         Jan   Feb   Mar   Apr   May   Jun   Jul   Aug   Sep   Oct   Nov   Dec   Annual 
1978        3.60  5.25  3.39 12.65 13.90 10.70 16.25  8.86  9.73 20.56 23.56 14.35   142.80 
1979     6.78  2.77  7.14 11.75  7.91 13.23  6.67 13.03  6.54 15.04 11.33  7.10  109.29 EE l
1980        8.11  9.70  5.05  7.03 11.34  6.73  8.48 13.89 12.85  9.25  5.35 10.56   108.34 
1981        0.90  4.34 17.40 10.20  9.04  5.43 16.53 12.24  6.71  7.28 14.61 14.47   119.15 
1982       12.63  9.72 13.29  4.68 11.46 16.98 14.66 11.72 18.94  8.17 19.08  3.17   144.50 
1983        0.83  0.98  0.66  1.97  1.49 14.45 12.58  6.05 11.25 13.47  9.84 12.74   86.31 
1984       16.12 16.83  1.29  3.87  4.18  5.40  9.35  9.20  6.42 14.77 13.31 14.95   115.69 
1985        8.70 16.56  4.59 15.38  9.67 14.67 13.18 16.77  8.03 18.06 12.81 11.30   149.72 
1986    10.51  3.91 14.75 12.23 14.94 15.89 12.09 19.98 10.52  7.32  9.37 17.10  148.61 

NN ino 
SS outhern 
OO scillation

1987        6.24 10.38  4.34  2.14  9.22 14.76 21.17  8.36 11.09 11.29 15.45  7.48   121.92 
1988       14.65  1.52  6.76  5.92  6.85  9.11 14.33 10.59 13.86 17.87  7.19 13.65   122.30 
1989        7.75  8.30  4.76  8.54 11.18  7.20 17.44 10.34 14.55 16.41 19.84  8.52   134.83 
1990        7.01  4.21 10.36  9.43 16.56  7.28  9.09 14.39  7.57  6.17 15.87 10.36   118.30 
1991        9.87 11.68 29.54 20.46 13.24 16.60 16.41 11.04 19.73 10.44 15.35  3.48   177.84 
1992        7.73  0.20  0.15  0.36 14.21  8.41 10.36 12.62  5.90 13.57 10.05  3.52   87.08 
1993        5.82  8.51 13.49 14.10 11.31  8.17 13.92 13.32  9.80 20.48 14.41 19.24   152.57 

ENSO events have 
been occurring for 
thousands of years.

1994        9.37  1.72  9.45 14.14 15.69  5.70  8.28 11.70 13.19 10.42 11.31 16.68   127.65 
1995        8.17  4.37  4.59 21.97  7.91 12.22 10.60 11.89 15.78 10.59 11.18 12.10   131.37 
1996       14.12 16.70  8.28 19.47 10.61 12.96  7.39  7.49 15.70  9.74 13.24 16.87   152.57 
1997        5.44  6.95  6.57 14.54 21.33  8.19  4.93 11.69 19.09 10.91  7.93  7.63   125.20 
1998        1.57  0.34  0.27  0.64  6.59 10.51 16.29 12.05  9.30 19.45 13.57 11.48   102.06 
1999        7.23  3.82 10.15  5.32  8.20 13.07  8.94 10.99 11.35 17.85 17.27  9.85   124.04 
2000       23.83 20.93  6.59  8.81  4.02  5.31 11.31 11.06  7.02 12.27 15.03  9.20   135.38 

thousands of years.

ENSO events are 
caused by changes 
in ocean surface 
t t 2001        5.73  5.10  0.46  4.07  7.07 15.10 10.04 11.72 20.89 20.19 14.92  9.02   124.31 

2002        9.00  6.80  7.57  8.44 14.40 15.77 11.85 15.33 14.29 15.28  8.79 17.41   144.93 
2003        8.62  9.95  1.47 13.38 10.55 11.50 10.16  6.33 16.62 17.02  9.14 15.26   130.00 
2004        7.51 14.72  8.84 15.19 10.79 12.29  9.09 13.53  4.27  7.26  6.00 11.06   120.55 
2005        5.59  9.92  9.31  9.51  6.84  8.02 12.79 14.94 10.32 14.56 18.50 11.84   132.14 
2006       10.50  6.41  6.50  7.31  6.28 11.55 11.03  9.34  8.68 10.74  8.68  7.74   104.76 
2007        2.00  4.90  4.31 11.26 11.42  6.67  8.64  7.27 10.25 20.74 20.31     -   107.77 

temperature. 

The droughts of 1983, 
1992, and 1998 were 
ENSO events.

 
Majuro Area  ( ThreadEx Station ) Monthly Totals/Averages Precipitation (inches)  



Changes in Rainfall Patterns

“... a 10% 
reduction in 
average rainfall by 
2050 i lik l t2050 is likely to 
correspond to a 
20% reduction in 
the size of thethe size of the 
freshwater lens...”        

- IPCC 2007



Change in Rainfall PatternsChange in Rainfall Patterns
Has the ITCZ “rain band” really moved 

300 miles North since 1630 A.D.?

Wallace, Mitchell & Lau: Legates/MSU Mean Annual Rainfall ‘79-’96, http://jisao.washington.edu/legates_msu/



Projected sea level rise

39 cm = 16 inches

freshwater lensfreshwater lens



Indigenous-based adaptationIndigenous based adaptation

• Some indigenous-based adaptation 
strategies being developed to deal with g g p
climate change, drought, water 
availability, and food security issuesy, y



Indigenous-based adaptationIndigenous based adaptation

February/March 2009



Taro PatchTaro Patch 
after high tide

R tt il dRotten, spoiled, 
and uneatable

It will take 2-3 years for 
taro patch to recovertaro patch to recover.

Slide courtesy Johannes Berdon, WSO Chuuk



Indigenous-based adaptationIndigenous based adaptation

Women’sWomen’sWomen s 
Forum

on Climate 
Change

Women s 
Forum

on Climate 
Change

April 7, 2009April 7, 2009

Gender roles in water
– How is water used?

Pacific Is. World

How is water used?
– Who collects/stores/purifies drinking water?
– Who clears the gutters and waterways of cat/rodent/bird 

droppings?droppings?
– How can women be agents of change to improve water

management at the household level?



Cholera Outbreak on Ebeye in 2000
Climate Change Poor sanitation (Trash & Led to dangerousClimate Change 

(Strong La Nina & 
Drought)

Poor sanitation (Trash & 
human/animal waste) in the 

lagoon

Led to dangerous 
bacteria growing in the 

water
+

Whi hWhich….. 
Made many people sick (400 sick, 6 deaths)

Especially women, who handle the water 
resources (cooking, cleaning, washing, laundry)

Cholera Prevalence by Age and SexCholera Prevalence, by Age and Sex
(from December 2000)
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Indigenous-based adaptationIndigenous based adaptation

• Improve literacy by “localizing” theImprove literacy by localizing  the 
curriculum



Kommool tata

Questions and/or comments?
markhstege@gmail.com

PO Box 403, Majuro, MH 96960
Marshall Islands


