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The humanfootprint on water :
agricultural, industrial, and urban
Impacts on the quality of available
water globally and in the Andean

region
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The I1ssue

A Land use ancﬂ:o&eréh&&ti‘ééts hydrological processes
and thus downstream users of water

A With increasing populations and human appropriation of
land careful managemenof these impacts Is necessary

A PES schemes are one mechanism by which downstream
beneficiaries can pay upstream land managers for the
hydrological services provided

A The hydrological services considered are generally water
guantity, flow regulation and water quality

A Whilst there arereasonable data and spatial modetsr
water quantity and flow regulation (in part because of the
availability of remotely sensed data...

A Spatial water quality data and models are much less
developed
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Rules of thumbor the water service benefits o LINR (i 8dag) ¢

Water quantity services

Mrotected ecosystems do not necessarily generate more
rainfall than agricultural land uses.

Mrotected ecosystems may have higher evapotranspiration
and thus lower water yields

weiis . Thus quantity benefits difficult to prove
d 5 Water regulation services
0 Mrotected ecosystems do not protect against the most destructi
floods
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¥ thus more seasonally regular flow regimes
# Likely benefits especially in highly seasonal environments

~ Water guality servicegquantity for a purpose)

Forests and ﬂoods

st  /Protected ecosystems encourage infiltration leading to lower st
erosion and sedimentation

AJnprotected land will tend to have higher inputs of pesticides,
herbicides, fertilisers ...
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Quality determines quantity

1. Water quality =water availabllity (for a
purpose)

2. Quantity and access can be high but if
guality Is not sufficient then water
scarcity can still exist

3. Countries like Colombia have a lot of
water but to what extent is it all usable
without expensive water treatment?




Q. How can we understand the impact of human activity on water
guality when water quality cannot be assessed from remote
sensing?

Al. identify the proportion of your water originating in upstream
protected areas
A2. Identify the point and non point sources and calculate the
Wpstream human influenc®@ 2y NA GSNJ ¢




Ocean

A 2-14% of the terrestrial
surface is nominally protected
R4% of ice free areas are used
for agriculture and grazing

AThe rest is ice, desert,urban or
unprotected wilderness

Avean management budget:
$8.75 per kmd*

Growth in Nationally Designated Protected Areas (1872 - 2007)*
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*estimated on the basis of James, A.N., Green, M.J.B. and Paine, J.R. 1999. A Global Review
of Protected Area Budgets and Staffing. WGM&orld Conservation Press, Cambridge, UK. vi + 46pp




Quantifying the hydrological value of global protected areas

Protected areas may help with water quantity and regulation functions and
certainly help with water quality functions.
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have lower human influence on water.

Assumption
Water draining from a protected area is better (higher quality, better regulated)
than water that drains from noprotected areas

Method
1. Combine global rainfall dataset (1km resolution) with global dataset of flow directions (Hydro1l
HydroSheds

2. Route rainfall down the flow network

3. For each pixel downstreagalculate the proportion of runoffin that pixelderived from protected
areas upstream

4.  Combine with population and urban areas datasets (CIESIN) and calculatetber of persons

benefitting from runoff originating in protected areas

Put online in Googlemaps/Earth : see http://www.kcl.ac.uk/geodata
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% of water originating in a protected areaWDPA 2009 (Colombia)..

Protected areas provide a
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that they tend to have lower

human influence on water.

Asyou travel downstream

from the protected areas their
contribution to flow diminishes as
rivers are swamped with water
from nonprotected areas

see www.kcl.ac.uk/geodate



