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Rubber monoculture increased rapidly in Dai Autonomous Prefecture Xis-
huangbanna of Yunnan Province (South China) since 1976 and in 2010 occu-

pied more than 22 % of land area. This development was accompanied by va-

rious socio-economic and ecological changes. While people benefited from
economic growth they also encounter increasingly environmental changes.

In rubber plantation areas in China’s SW-Province of Yunnan water quality but

also availability is a major issue. In order to quantify these challenges and to
develop stakeholder validated measures to improve the situation for humans
and the environment an integrated water management concept has been
developed and implemented in an agricultural-dominated watershed in
Xishuangbanna. Key components of the concept are, besides conventional
water and soil monitoring, measures for improving ecosystem services and
functions, workshops for capacity development, interviews and workshops with several stakeholders.

Improvement of aquatic habitat

One of the negative effects of monoculture is soil erosion and the loss of
fertile soil surface. Fine sediment runoff from agricultural land enters the
rivers with serious negative impacts on the aquatic environment. The sett-
lement of fine sediments on or even into the river bed clogs the pore
space and reduces the living space for juvenile fishes and macroinverte-
brates.

Continuously measured turbidity data at the study site show a high incre-
ase in turbidity during rain events. Samples of suspended solids are used
to correlate them with the turbidity data. Detailed sediment samples
withdrawn from the river bed with the so-called freeze-core technique
show a high amount of fine sediments within the river bed with a percen-
tage of fines under 2mm up to 26%.To quantify the effectiveness of buffer
strips, a GIS-based model is used that calculates the reduction of erosion
risk when implementing buffer strips.This model is based on the well-
known RUSLE approach,which calculates the annual runoff based on dif-
ferent parameters such as land use and soil
properties. The model estimates the annual soil
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Model based assessment of aquatic habitat
a improvement due to reduction of sediment

load into rivers

the aquatic habitat quality with the model CASI-
MIR. It can be concluded that riparian buffer
strips are an efficient and easy-to-implement
measure to reduce the introduction of fine sediments into rivers.
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Address the
underlying causes of
biodiversity loss by
mainstreaming biodi-
versity across govern-
ment and society

b

g

Target 1: By 2020, at the latest, people are aware of the va-

lues of biodiversity and the steps they can take to conserve

and use it sustainably.

Target 2: By 2020, at the latest, biodiversity values have

been integrated into national and local development and Red uce the

poverty reduction strategies and planning processes and
are being incorporated into national accounting, as appro-
priate, and reporting systems.

direct pressures on
biodiversity and pro-
Target 3: By 2020, at the latest, incentives, including subsi- 0
dies, harmful to biodiversity are eliminated, phased out or mOte SUStaInable use
reformed in order to minimize or avoid negative impacts,
and positive incentives for the conservation and sustaina-
ble use of biodiversity are developed and applied, consis-
tent and in harmony with the Convention and other rele-
vant international obligations, taking into account national
socio economic conditions.

Target 4: By 2020, at the latest, Governments, business and
stakeholders at all levels have taken steps to achieve or
have implemented plans for sustainable production and
consumption and have kept the impacts of use of natural
resources well within safe ecological limits.
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Workshops conducted with local farmers
and village heads regarding the impact of
rubber cultivation on water bodies and
drinking water supply

Workshops conducted with local and
regional administration to present the
impact of rubber cultivation and how the
water bodies can be protected with
riparian buffer zones and water
protection zones

A Water Monitoring System has been

developed and implemented in the area to

observe, describe, evaluated and
communicate the status of the surface

Water Monitoring System

Two water monitoring stations and a field laboratory have been installed
in the research area. At the two stations water level, oxygen content, tur-
bidity, conductivity, pH and temperature are continuously monitored, to
investigate the highly dynamic pattern during the rainy season. In additi-
on grap samples are taken and analyzed in the field laboratory for nutrient
and organic matter content. Organic trace substances like pesticides are
further analyzed in a specialized
laboratory.

The water quality monitoring
(amongst others nitrogen, phos-
phorous, selected pesticides like
atrazine, turbidity, conductivity,
oxygen, total coliforms) showed
that after rain events turbidity as
well as concentrations of microbial
pollutants and agricultural chemi-
cals (nitrogen, phosphorous, pesti-
cides) are increased.

In terms of water quality for hu-
mans and the environment especi-
ally peak concentrations of turbi-
dity, total coliforms and some pe-
sticides need to be reduced. E.g.
chlorpyrifos was detected at 50%
of the LC50 for rainbow trout (On-
corhynchus mykiss).

Creek in research area

4\@ 7  Water protection zone and riparian buffer
D/’ zone concept have been adapted to the
area

water bodies

ﬁ Implementation of Water Protection Zones

Target 5: By 2020, the rate of loss of all natural habitats, in-
cluding forests, is at least halved and where feasible
brought close to zero, and degradation and fragmentation
is significantly reduced.

Target 6: By 2020 all fish and invertebrate stocks and aqua-
tic plants are managed and harvested sustainably, legally
and applying ecosystem based approaches, so that overfis-
hing is avoided, recovery plans and measures are in place
for all depleted species, fisheries have no significant adver-
se impacts on threatened species and vulnerable ecosys-
tems and the impacts of fisheries on stocks, species and
ecosystems are within safe ecological limits.

Target 7: By 2020 areas under agriculture, aquaculture and
forestry are managed sustainably, ensuring conservation of
biodiversity.

Target 8: By 2020, pollution, including from excess nutri-
ents, has been brought to levels that are not detrimental to
ecosystem function and biodiversity.

Target 9: By 2020, invasive alien species and pathways are
identified and prioritized, priority species are controlled or
eradicated, and measures are in place to manage pathways
to prevent their introduction and establishment.

W® Target 10: By 2015, the multiple anthropogenic pressures
I on coral reefs, and other vulnerable ecosystems impacted

by climate change or ocean acidification are minimized, so
as to maintain their integrity and functioning.

Improving ESS Drinking Water

Main objective of the Water Protection Zone Concept is to minimize an-
thropogenic and natural hazards and risks which could deteriorate the
water resources within the catchment area of drinking water abstraction
points by avoidance of contaminants and enhanced natural attenuation of
contaminants. This is achieved by a set of different regulations, land use
and land management restrictions, capacity development, awareness ri-
sing and further measures.

The “Water protection zone concept for a rural mountainous area in tro-
pical South East Asia - Surface Water” consists of four different zones.
The purpose of Water Protection Zone 1 (WPZ 1) is to protect the abs-
traction point against direct pollution and access of animals and unautho-
rized persons. This area should be fenced within a radius of 20 to 50 me-
ters around the abstraction point.

The delineation of WPZ 2 should be set in a way that the drinking water
standard for pathogens should be met. Depending on the local slope and
land use conditions WPZ 2 should be at least 100m on each side of the ri-
ver and expands between 5 and 20 km upstream. The Riparian Buffer
Zone is located within WPZ 2. It expands at least 20 meters on each side
of the stream and natural vegetation reduces the input of solids, organic
matter and contaminants. The only land cover in-
side RBZ is bush and grassland as well as forest.
Main objective of WPZ 3 is to protect- the drin-
king water resources against persistent substan-
ces, e.g. specific pesticides, heavy metals, indus-
trial chemicals or radioactive substances. There-
fore the whole catchment area is part of WPZ3.
The concept needs to be adapted for individual
local legal conditions.

Chinese Source Water Pro-
tection Area Sion

the status of biodiversi-
ty by safeguarding eco-
systems, species and
genetic diversity

Target 11: By 2020, at least 17 per cent of terrestrial and
inland water, and 10 per cent of coastal and marine areas,
especially areas of particular importance for biodiversity
and ecosystem services, are conserved through effectively
and equitably managed, ecologically representative and
well connected systems of protected areas and other ef-
fective area-based conservation measures, and integrated
into the wider landscapes and seascapes.

To improve

species has been prevented and their conservation status,
particularly of those most in decline, has been improved
and sustained.

Target 13: By 2020, the genetic diversity of cultivated
plants and farmed and domesticated animals and of wild
relatives, including other socio-economically as well as
culturally valuable species, is maintained, and strategies
have been developed and implemented for minimizing ge-
netic erosion and safeguarding their genetic diversity.

a Target 12: By 2020 the extinction of known threatened
13

. Workshop regarding sustainable use of
;3 agrochemicals conducted in 2015

regarding sustainable use of

. Educational movie for local farmers
agrochemicals has been created

Water Management Measures have been
adapted and improved with an
transdisciplinary approach

Management of Water and Sanitation has
been investigated in villages with
different cultural backgrounds

The results are going to be published in
research articles, books and guidelines
and are presented locally and
internationally

Enhance the

Measures for improving water bodies

Prospective measures to avoid hazards to humans and the environment
are the establishment of water protection zones and riparian buffer zones.
With regard to drinking water quality this is particularly important becau-
se non-treated surface water is used as drinking water in this region.

The riparian buffer zone and the water protection zone concept are based
on literature, field experiments, and workshops with experts and stake-
holders. National and international literature, guidelines and recommen-
dations provide the foundation of the structure of these concepts. Special
attendance has been given to develop the concepts in accordance with lo-
cal regulations and management strategies. For example, reduced chemi-
cal weeding instead of maintaining a weed free understory in rubber
plantations lead to reduced run-off and soil erosion and hence sediment
supply to water pathways. In combination with intercropping trials in
rubber plantations, these experiences are being used to define the width
of different protection zones and to deve-
lop specific management measures. Fur-
thermore, local investigations of the
availability of different pollinators have
been used to select specific local plants
for the riparian buffer strips in order to
benefit as many ecosystem functions and
services as possible.

The developed concepts have been pre-
sented and discussed frequently with local
stakeholders and the results have been
considered and incorporated. The con-
cepts have been further refined using hy-
drological and water quality models and
can be evaluated with the Water Monito-

Pesticide bottle disposed in river ring System after implementation by the
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When dealing with stakeholders it is important to consider the different
knowledge backgrounds and adapt the approaches respectively. While
government representatives are well trained on their topic of expertise,
the majority of farmers is not, but grew up in a subsistence environment
in the ‘pre-chemical’ era. The negative effects of pesticides, which often
appear with a considerable lag and thus might not be easily linked to a
specific action in the field, might therefore be difficult to understand. In
this case it is therefore crucial to integrate capacity development com-
ponents in any work.

The implementation of integrated water resources management in com-
bination with stakeholder and transdisciplinary expert involvement from
science, practice and administration led to water protection zone and ri-
parian buffer zone concepts which not only will improve the aquatic eco-
logical condition and human health situation, but also may lead to impro-
ved overall ecological conditions.

Contribution of workshop participants to the
Water Pratection 7Zone Concent

vices, including services related to water, and contribute to
health, livelihoods and well-being, are restored and safe-
guarded, taking into account the needs of women, indige-
nous and local communities, and the poor and vulnerable.

m Target 14: By 2020, ecosystems that provide essential ser-
4

. Target 15: By 2020, ecosystem resilience and the contribu-
benefItS to all from tion of biodiversity to carbon stocks has been enhanced,

biodiversity and eco-
system services

through conservation and restoration, including restorati-
on of at least 15 per cent of degraded ecosystems, thereby
contributing to climate change mitigation and adaptation

and to combating desertification.

Target 16: By 2015, the Nagoya Protocol on Access to Ge-

ﬁ netic Resources and the Fair and Equitable Sharing of Be-

®J) nefits Arising from their Utilization is in force and opera-
tional, consistent with national legislation.
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Target 17: By 2015 each Party has developed, adopted as a
policy instrument, and has commenced implementing an
effective, participatory and updated national biodiversity
strategy and action plan.

Target 18: By 2020, the traditional knowledge, innovations
and practices of indigenous and local communities rele-
vant for the conservation and sustainable use of biodiversi-
ty, and their customary use of biological resources, are re-
spected, subject to national legislation and relevant inter-
national obligations, and fully integrated and reflected in
the implementation of the Convention with the full and
effective participation of indigenous and local communi-
ties, at all relevant levels.

Target 19: By 2020, knowledge, the science base and tech-
nologies relating to biodiversity, its values, functioning,
status and trends, and the consequences of its loss, are im-
proved, widely shared and transferred, and applied.

Target 20: By 2020, at the latest, the mobilization of finan-
cial resources for effectively implementing the Strategic
Plan for Biodiversity 2011-2020 from all sources, and in
accordance with the consolidated and agreed process in
the Strategy for Resource Mobilization, should increase
substantially from the current levels. This target will be
subject to changes contingent to resource needs assess-
ments to be developed and reported by Parties.



