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Motivation:
Tijuana River Watershed drains across borders
Land cover (VIS) impacts runoff and sediment loading to TJ estuary

Research questions
What is the proportion of vegetation, soil and impervious surface?
How do VIS fractions change with time since urbanization?
What is the socioeconomic structure of VIS?

Can VIS and other variables predict socioeconomic attributes?
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What are the VIS fractions?

Landsat image classification
into impervious surface,
soil and vegetation




How do VIS fractions change with time since urbanization?
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What is the

socioeconomic structure

of land cover?

Is vegetation associated

with wealth, and

concrete with poverty,

as in the US?
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Wealthy areas have more impervious surfaces (concrete) than poor areas
Small difference in vegetation by marginality, mostly due to topography, undeveloped area
* Opposite of pattern in USA
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Poor areas are recently urbanized and have high soil fractions.
Rich areas are both recently and long-urbanized, but have low soil fractions (and veg) and
high impervious fractions.
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Periphery
Urbanized < 5 years

Poor

Rich

A

MI:  0.93
Age: 5y
Slope: 4.6
PopD: 1.8
B.

MI:  0.52
Age: 15y
Slope: 2.4
PopD: 3.4
C.

MI: 0.13
Age: S5y
Slope: 2.5

PopD: 21.9



Griffin-Ford Model (1980).
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Infrastructure indicators can be (sort of) predicted by land cover

Health indicators not

Table 5 Regression results for socioeconomic indicators as functions of soil cover (SOIL), slope (SL), and years

urbanized (YR)
B Lmg
SOIL SL YR SOIL SL YR ﬂz\ RMSE
Wl 0.94 0.010 ns 0.27 0.05 0.05 0.37 0.16
Health, education, demography
INFMORT 0.027 0.0007 ns 0.08 0.05 0.02 0.011
FERT 0.54 0.02 ns 0.05 0.09 0.01 0.14 0.288
Housing and infrastructure
NODRAIM 1.06 0.007 —0.002 0.356 0.04 0.13 0.52 0.18
NOWATER 1.24 0.008 —0.003 0.33 0.03 0.13 0.49 0.20
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PACIFIC OCEAN
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Erosional processes in Los Laureles (Goat) Canyon

1. Sheetwash-rills: RUSLE, GeoWEPP-Road
DEM (30m), %veg, impervious, soil
2. Gullies: Field measurements + empirical model

3. Channel: Field measurements + empmpa! model
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31 gullies surveyed in 2009 and 2010
80% of roads unpaved




Channel erosion




Road erosion is a dominant source of sediment in Goat Canyon

m Sheetwash/rill

®m Road gullies
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Map of potential sediment production in Tijuana by census tract

USLE_average_tons per ha

This is for sheetwash erosion...what about other types?




