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T3.1T3.1--3:3: Sustainable Land ArchitectureSustainable Land Architecture

synthesis ⎨
Pielke 2005 & Marshal et al. 2004

Land change  surface sensible & latent heat flux  with specific impacts on afternoon sea breeze 
fronts  marked changes in spatial distribution & amount (↓) of July‐Aug precipitation + increase in 
diurnal temp. cycle  affecting long term water balance

SLASLA
Point:  multiple governance & ad‐hoc “design” of land uses (+ their 
patterns) to serve human wants now threaten the water balance with 
implications for agriculture, potable water, the Everglades, and land 
subsidence.

The land architecture provides a potential win‐lose (long term lose‐lose?)

Why Architecture?Why Architecture?

Towards Governance of Global Terrestrial Surface

Reducing Emissions from 
Deforestation and Forest 
Degradation ‐ REDD

Sustainable What?Sustainable What?

Provisioning humankind 
without threatening the 
capacity of the earth 
system to deliver 
ecosystem services.

Win-Win (sustainable) 
solutions
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food production tourist attraction

pollination

carbon sequestrationflood protection

water purification

slope stability

biodiversity

recreation

beauty

fibre production

fodder production

stabilising micro‐climate

fire prevention

shelter for live stockgame reserve

EEcosystemcosystem (Environmental?) Services(Environmental?) Services

From: MEA

•Regulating
•Benefits obtained 
from regulation of 

ecosystem 
processes

•Cultural
•Non-material 
benefits from 
ecosystems

•Provisioning
•Goods produced 

or provided by 
ecosystems

More than Resources Per Se

Photo credits (left to right, top to bottom): Purdue University, WomenAid.org, LSUP, NASA, unknown, CEH Wallingford, unknown, W. Reid, Staffan Widstrand

MEA slide

Spatial Congruence of Spatial Congruence of 
6 Ecosystem Services and 6 Ecosystem Services and 
BiodiversityBiodiversity

Chan et al. 2006. PLOS Biology 4: 
2138-2152

Does a focus on 
conservation‐preservation 
of biodiversity alone yield 
best results for other 
ecosystem services?

SLASLA

Spatial Congruence of 6 Ecosystem Services and Spatial Congruence of 6 Ecosystem Services and 
BiodiversityBiodiversity

[Because]…benefits [of ecosystem services] vary in the 
scale of their operation and dependence on habitat, 
[with dramatic affect on] simultaneous management 
for multiple services.

Protecting [locations] selected for their biodiversity 
value is not likely to maximize protection for the full 
suite of benefits unless [changes in biodiversity 
priorities].

[Benefits] are more easily met if demand occurs at 
broad scales and supply varies considerably at local to 
regional scales. [e.g, carbon storage]

[In the reverse] spatial mismatches are exacerbated 
and [benefits] may be more difficult to achieve. [e.g., 
water]

Chan et al. 2006. PLOS Biology 4: 2138-2152
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Estimates of Forest Biomass in the SYPR

0

20

40

60

80

100

120

140

160

180

El Refugio Nicolas Bravo Arroyo Negro SYPR

TA
G

 B
io

m
as

s 
(M

g/
ha

)

2-5 YO 6-10 YO 12-25 YO Mature
Read & Lawrence 2003b

Income per ha/year

$6,852.70

$10,234.71

$4,007.33

$0.00

$2,000.00

$4,000.00

$6,000.00

$8,000.00

$10,000.00

$12,000.00

All farmers Mechanized farmers Non-mechanized farmers

N
$

PD 48
ED 132
LSI  64

Estimates of Forest Biomass in the SYPR

0

20

40

60

80

100

120

140

160

180

El Refugio Nicolas Bravo Arroyo Negro SYPR

TA
G

 B
io

m
as

s 
(M

g/
ha

)

2-5 YO 6-10 YO 12-25 YO Mature
Read & Lawrence 2003b

Income per ha/year

$6,852.70

$10,234.71

$4,007.33

$0.00

$2,000.00

$4,000.00

$6,000.00

$8,000.00

$10,000.00

$12,000.00

All farmers Mechanized farmers Non-mechanized farmers

N
$

PD 59
ED 167
LSI  119



3

• POINT: SLA understanding tradeoffs 
beyond provisioning services

• POINT: Implicit operational assumption 
aggregation of sustainable solutions at the 
local scale = sustainable solutions at 
ascending scales.

• Ecological and spatial science little to 
no foundation for this assumption.

SpatioSpatio--Scalar Dimensions Scalar Dimensions 
of Land Dynamicsof Land Dynamics DeFries et al, 2000, Global Change Biology

SLASLA


