


“Plowed fields have replaced forests,
domesticated animals have dispersed wildlife.
Trees are plowed, mountains smoothed, and
swamps drained. There are as many cities as Iin
former years there were dwellings...Everywhere
there are buildings, everywhere people,
everywhere communities. Proof of this crowding
IS the density of human beings. We weigh upon
the world; its resources hardly suffice to support
us. As our needs grow larger, so do our protests
that already nature does not sustain us.”

Tertullian 200 AD
Carthage, North Africa
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4200 ka BP Event (2200 BC)




Site dates over time
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Old Kingdom 2686-2160BC

\L

Sarah Parcak




First Intermediate Period 2160-2055BC

Sarah Parcak




FIRST INTERMEDIATE PERIOD STELAE (2160-2055 BC)

Anktifi of Mo’alla:

“All of Upper Egypt was dying of hunger and each individual had
reached such a state of hunger that he ate his own children.”
Merer of Edfu:

“I buried the dead and | nourished the living, wherever | went in the
drought that occurred.”

Prophesy of Neferti:

“Dry Is the river of Egypt, one crossed the water on foot; one seeks
water for ships to sall on, its course having turned into shore land.”
Nomarch Khety:

“I made a sluice-way for this town, while Upper Egypt was in a bad
way, no water to be seen...every neighborhood thirsted.”




Ancient Maya
Cities




The Greatest Demographic Disaster In
Human History

Over 100 Explanations for the Maya Collapse
Including:

Hurricanes
Overpopulation

Disease
Deforestation/Soll Erosion
Peasant Revolt

Warfare

* Climate Change







Dresden Codex
Madrid Codex
Paris Codex
Grolier Codex







Maya Calendar

13 Numbers,20 Days =
260-day Calendar

20 Months of 18 Days +
1 Month of 5 Days=
365 Day Calendar







Tikal, Guatemala



Ah Bolon Tun
Celbal

849 AD
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The Maya Biosphere Reserve,
Peten, Guatemala
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SERVIR Lab in Panama - CATHALAC




Decision Support

Decision support tools relevant to region are offered
for a variety of thematic areas (based on GEOSS
Societal Benefit Areas).

. Climate (Climate Change scenarios / Cloud
Climatology)
Disasters (Monitoring of earthquakes, fires,
flooding, volcanoes, weather extremes)
Ecology (ecological productivity forecasts
Energy (SWERA products)
Human Health (Harmful Algal Bloom
monitoring)
Oceans (Harmful Algal Blooms / SST
monitoring)

. Water (Flood monitoring)

. Weather (nowcasts; 24-/48-hour forecasts)
















Climatic Impact of Tropical
Lowland Deforestation on Nearby
Montane Cloud Forests

R.O. Lawton, U.S. Nair, R.A. Pielke Sr., R.M. Welch




For hundreds of years the Maya depended
on the predictable rain cycle.

When they filled all of their
reservoirs they had an 18-
month supply of water.




Rio Holmul
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Mesoamerican Deforestation Scenarios — Implications for Wet and
Dry Seasons (MM5)

January (dry season)
Temperature (left) —
warms everywhere
but only by 1-2deg C
Rainfall (right) - little
Impact as it’s the dry
season!

July (wet season)
Temperature (left)
warms everywhere,
but now as much as
2-5 deg C.

Rainfall (right) shows
a decrease of 20-30%
over much of the
Mayan region



Diferencias en temperatura superficial(k) en agosto, 2050—2005
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August surface temperature difference (left) and precipitation difference (right) between a
run with MM5 forced by a GCM run with an IPCC ‘business as usual’ (global warming)
Scenario for 2050 and a 2005 ‘present Day’ control.

A fairly large warming of 1-2.5 deg C is seen, though still much smaller than that due to
deforestation. Only small changes in precipitation are seen, with a general decrease in
trade wind rain along the Caribbean coast, and general increase elsewhere.

We conclude the effects due to deforestation can be larger than due to global warming!!



CCSM3

*

This plot shows rainfall over the Maya This plot shows rainfall for the wet
‘lowland’ region for the ‘wet’ season season for a model simulation of the
(June-September) for 100 years of period 1870-1999.
‘present-day’ conditions as simulated
by a global climate model. Note much more prolonged periods

of drought, e.g., 1952-1981, during
Many periods of 3-4 successive dry which 24 of 30 years have below
years can be seen, but few prolonged average rain.
droughts.

(Community Climate System Model)



Where we stand; Where we are going

Effects of deforestation on climate are larger than those projected for
the rest of this century from ‘global warming’

Combination of deforestation-induced drying and natural drought may
well have led to the collapse of the Maya civilization

Much of the climatic effects due to deforestation may already be taking
place in modern-day Mesoamerica.................

If it happened to the Maya, can it happen again?

What to do next - targeted analyses of global climate models (e.g.,
NCAR CCSMa3) and regional climate model runs (MM5/WRF) to
evaluate combined effects of human and natural droughts

Examination of underlying physical mechanisms, using RAMS forced
by the MM5/RAMS simulations



Bajos: 40-60% of the Land Surface

Santa Fe

Chamaca

La Justa
Socotzal
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Peten Vegetation Classes

Bajo Vegetation Upland Vegetation
Palm Bajo Scrub Bajo
Mixed Palm Mixed Scrub
Escobal Corozal Botanal Pucteal Tintal Huechal Montafna

The three most prevalent land classes in the San Bartolo region are highlighted in yellow

Palm Bajo, Scrub Bajo, and Upland Vegetation

{ IKONOS imagery can distinguish between the groups: }



The amount of land needed per nuclear family
will vary according to several factors, such as:

- the size of the nuclear family

- the integration of the household into the market economy
(selling surplus maize for profit)

- the feeding of maize to domestic animals, such as pigs
- relative yields in the area

- risk-aversion strategies of the farmer

An area of 1.5 ha of farmed land per nuclear family

accords well with the observed data from Yucatan
for a typical subsistence-oriented household.



Agricultural Landscape of a
1:20 Year Fallow System

Per household:

- 2 fields in use
- 20 short-fallowed fields
- 20 long-fallowed fields




Agricultural Landscape of a
1:7 Year Fallow System

Per household:

- 2 fields in use
- 14 short-fallowed fields




Planning experimental maize fields using IKONOS data

High Forest

Palm

Scrub

(20m x 20m plots)

IKONOS vegetation signature Milpas
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Halfway to harvest: July 2005

A

High Forest (Montana)

Note the differences in the
health and maturity of the maize
plants grown in these different
environments.

Transitional Scrub Bajo (Tintal)



Deforestation during the Maya period changed the nature of bajos,
creating different and less productive agricultural landscapes.

Antes de la deforestacion

Intact Upland Forest

LOW
Runoqy Aquatic Vegetation

et/ 02

Groundwater See

Despuies de la deforestacion

Eroded Hillslope

Increased Desiccation

=p High Runoff

“Shrinking & Swelling Clay
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Groundwater Seepage Blocked TN -




“The greatest human-induced
environmental tranformation in the

history of the Pre-Columbian New
World.” (Dunning 2003).




NATIONAL GEOGRAPHIC MAGAZINE

Dr. Bill Saturno















Dating the Murals in Pinturas Sub-1

# Rodiocarbon Age Calibrated Date
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Oasis Island and
The Region Northeast of
San Bartolo













Reconstruction by Heather Hurst




1200 years later we can still see the effects of human activity upon
the landscape. 80-90% of the landscape is a human artifact.

Calakmul

New
Site

San Bartolo

Uaxactun




Amazon, Brazll

Pre-Columbian population: 54-112 Million; only 10% resided in North America




BOLIVIA




CAMBODIA (Khmer)

Angkor Wat







