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NbS approach to eradicate invasive species
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Task-based Governance

China's ecological governance is essentially

a "task-based governance".

121 mrlhon hectare cropland 68 OOO hectares of salt marshes



Finishing a Task # Restoring Nature

Task logic @ @
e Straight Arrow

* Single Target * Trade-offs & Functions

Ecosystem Logic %

* Cyclical & Adaptive

1. Tasks optimize one target; ecosystems balance many.
2. Tasks are linear; ecosystems are adaptive cycles.

3. Tasks focus on completion; ecosystems require ongoing processes.



What is and is not Nature-based Solution?

Misunderstood:
large-scale tree planting
some ecological indicators

the larger area, the better

the faster speed, the better

.0
©5 0

Societal
a o Challenges e
%%OV ’ ﬁ ~ NbS is not using natural materials

%@. b2 o ' —Iit 1s restoring natural processes.

X X X X X

the more investment, the better

a
]

, = NbS is not a greening project
o ot 2 project
Iversity n —1it is functional recovery.

4y,

e = NbS is not a short-term target
—it is a long-term, multi-objective commitment.
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Our Definition

They are designed to address various environmental challenges in

a resource efficient and adaptable manner and to provide
simultaneously economic, social and environmental benefits.

Disaster risk

| (IUCN.2022 & EU,2022)

Sustainable
development

Social benef,'ts

Health and Addressing multiple societal challenges at the same

transformation

Climate change

adaptation and s 1L
miligation SPCUEUREINT
& . -~ e .
time 1n a sustainable manner.

),

" "economy"

9

To achieve a triple-win of "society
Nature

based
Solutions

23
Ser"/ces
The nature of progress

and "environment".




Background

How is salt-water cordgrass damaging
China’s coastline? /

Reducing biodiversity and causing

socio-economic harm:

It invades local ecosys- ® Crowding out native vegetation.
tems, outcompeting
/ native plant species.

® (Causing the extinction of benthic

animal.

It blocks shipping
channels and causes
algal blooms.

Reducing habitat for birds.
Blocking shipping channels.

2%, Animals and plants
lose their habitats and
struggle to find food.
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* Eradicate all Spartina alterniflora in three years. * Already invested USD 325 million
(~250 million GBP).



Same Game, Same Grass, Same Outcome?

llldo it
nationwide!

The Spartina Wall
Finish Line
or
Feedback Loop?

Patchy removal,
patchy results

Too costly
to maintain

Herbicide

USA UK

Denmark

~u Spartina
<> alterniflora



Approaches

|1.Harvester

2.Excavator

-
e

11.Large Scale Shadin

3.Spiral propulsion vehicle

-

4.Rotary Tiller

Although there are 8 mainstream
methods, but what is pursued is

"efficiency".

This 1s likely to lead to long-term

failure.



Field Survey

China’s coastal region 1s

Turning bald!

Vegetation salt marsh is

transformed into bare

mudflat.



Field Survey
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Perspective — we argue:

Avoid national — scale eradication - destructive
Instead: concentrate resources on National Reserves, using NbS

Current drawbacks:

» Huge financial expenditures;
» Unmanageable recurrence rate;
» Biodiversity has not been effectively enhanced;

» Salt marsh is eroding and dying out.

Our opinion:

Spartina alterniflora should not be eradicated entirely but should be selectively
removed within coastal reserves and considered as part of regular management

activities.




Framework Overview
Landscape
’ patterns
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NDbS self - assessment
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NDbS self - assessment

NbS self-assessment overview

7. Adaptive management

6. Balance trade-offs

4. Economic feasibility

Criterion Your Criterion Score Maximum Criterion Score MNormalised criterion FINAI_' D'Z'ITPUT ® Score<709 nOt a Nbs
Your Criterion %age
1. Societal challenges 9 1.00 .
2. Design at scale 9 0.78 . 7O<Score<809 Partlal
3. Biodiversity net-gain 12 12 1.00
4. Economic feasibllity 9 12 0.75 o 80<SCOTC<90, Adequate
5. Inclusive governance 12 15 0.80
6. Balance trade-offs ] 9 0.67
7. Adaptive management 6 9 0.67 o 90<SCOI'C, Strong
8. Sustainability and mainstreaming 9 g 1.00
Total Percentage match 83%
Is this in adherance with the IUCN Global Standard for Nbs? In adherance
Case Explanation:
NbS self-assessment overview
——FINAL OUTPUT ® Handle/address social
Your Criterion %age
1. Societal challenges Challenges;
100%
8. Sustainability and mainstreaming 2. Design at scale [ Enhance biOdiVCI‘Sity;

® Poor performance in adaptive
management and multi-

3. Biodiversity net-gain

benefit trade-offs;




NDbS self - assessment

Improvements References

Dongtan Project National Project

Material Preparation
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NDbS self - assessment

Criterial Criterial Criterial
Criteria8 Criteria2 Criteria8 Criteria2 Criteria8 Criteria2
Criteria7 Criteria3 | Criteria7 Criteria3 | Criteria7 Criteria3
Criteriab Criteriad Criteria6b Criteriad Criteria6 Criteriad
NORS1 NNR1 LC1 LC3
Criteriad ‘= NORS2 Il Nors3 Criteriad = NNR2 Criteriad = LC2 = LCa
Criterial Criterial Criterial
Criteria8 Criteria2 Criteria8 2 Criteria2 Criteria8 Criteria2
Criteria7 Criteria3 |Criteria7 \ . / Criteria3 | Criteria7 Criteria3
x‘-’/
. . / . .
Criteria6 Criteriad Criteria6 Criteriad Criteria6 Criteriad
o B . SE o . BRG1 - BRG3 o . rc1 [ PG3 W ros
Criteria5 . HU Criteria5 . BRG2 . BRG4 Criteriad . PG2 . PG4




NDbS self - assessment

Conclusion:

® Dongtan Project is an NbS (88%); ® Need to conduct NbS assessment at

® Criteria4 ("Economic feasibility"), Criterias

Highlights:

the design stage;

("Inclusive governance") and Criteria6

_ ® Spartina alterniflora eradiction
("Balance trade-offs) needs improvement;

® Criterial ("Societal challenges"), Criteria3 project need adapative management,

("Biodiversity net-gain") and Criteria8 ® "Blance trade-offs" needs to be take

("Main-streaming") are advantages; into account.



Adaptive Management

Nature

Disaster risk
reduction

Sustainable
development

Social benefits

Urban

resilience

transformation &3
it and

Climate change
Sl wellbeing

adaptation and
miligation
X\
2 AN O%

based
Solutions

1 Societal challenges

2 Design at scale
3 Biodiversity net-gain
4 Economic feasibility
5 Inclusive governance
6 Balance trade-offs
7 Adaptive management
8 Mainstreaming &sustainability



Adaptive Management

Vegetation Mowing Water-level Regulation

T il
i e




Adaptive Management

Bivariate Spatial

Trade-off/ Synergy
» Relationship Between Two
Seasonal Managements
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Water Level Trend
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STL Analyze Result:

Half-year, Season, and Month
scales, all with significant
cycles of change.

Water Frequency here consist a
clear seasonal trend.

Half-year and Season (3 months)

scales are the most significant.



Water Frequency

a) b) 2020 Winter
N _

3 Legend
. Water 71.3% ?\ : @ New hot spot ﬂ New cold spot
. Consecutive hot spot . Consecutive cold spot

% Intensifying hot spot W Intensifying cold spot

. Presistent hot spot . Presistent cold spot

Five Types

Diminishing hot spot Diminishing cold spot
- Permanent Land Sporadic hot spot Sporadic cold spot
|::| Dominantly Land ',"" Oscillating hot spot Oscillating cold spot
|:| Fluctuating Water-Land Interfadg Historical hot spot Historical cold spot

No pattern detected
Land 66.5%

> 0 2 _4
p 1 ; 4 Water 33.5% [ cSas I
| I [ =L Kilometer

Kilometer

Water Frequency Classification Water Frequency Space Time Cube



Create Bird Shelter

Bird Over-Winter Season Plant Growth Season
LPI COHESION LS| Landscape Index:

e The CONNECT and ED indices here reflect the
effectiveness to create open water and increase the
length of the edge of the land-water interface.

* All indices are reflected more compactly during the

5 w0 45 0 75 90 05 seses 9 s w0 25 % % I overwintering period compared to the vegetative
CONNECT TE ED

growth period, which suggests that the regulation is
considered to be effective.
Conclusion:

Water level control is effective in creating suitable

habitat for birds.

L L L 1 L 1 L L h L L
1.5 2.5 3.5 50 240 280 340 390 440 330 400 470 540 610



Mowing Help Plant Restore

region_1 before region_1 after region_S before

S | R

region_2 belore region_2 after region_5 afler

restoration of native vegetation in the project

-

r | 4 X Conclusion:
! 7 ‘ i ‘} X o 'i.'..} ﬂ [ ) The mOWing iS gOOd and favors the
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Spatiotemporal Relationship

Growth rate & | B Growth rate tait

(ABS) (ACCO)
Water | Water
- Frequency - Frequency & ) Frequency

High High High

Low

ow

A Low

Low—» High Low—» High Low—» High

The binary variable plot shows that the two measures, which conflict only in a small part of the region, but not much.



Trade-off or Synergy?

Bivariate Spatial Autocorrelation

Significance
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Water Frequency

kNDVI_Rate (ACC)

Not Significant
(61.1%)

High-High (0.1%)

. Low-Low (6.6%)

Low-High (17%)

High-Low (15.2%)

g,

Water Frequency

!
kNDVI_Sum

Not Significant
(64.4%)

P =0.05(21%)
P =0.01(10.5%)

P =0.001 (4.1%)

SN o

h),

Water Frequency

!
KNDVI_Rate (ABS)

Not Significant |
(62.2%)

P —0.05(18.6%) .
p-001(13%)
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i)

Water Frequency

i
kNDVI Rate (ACC)

Not Significant !

(61.5%)

P =0.05(13.9%) .

P =001 (122%)

L p=0.001 (12.4%)

Lisa Result:

High-High: the most ideal state of synergy, almost none;
Low-Low: a trade-off state, only a little in the east;

w-Hjeh:.this zone 1s mainly vegetation growth areas,
Eondlasion: s 8

LR C SRR R B o
i eigg Ot’RSySJE’%‘%”egéi%%n conflict on each other at some
High-Low: this Zone is mainly a. permane t water
Zofre, but are generally in syner& with each other.
distribution area and is judged to be synergistic;

affe%t d b¥ inundation,
vegetation testoration,

Non-Significant: the largest area, but based on the
design of the functional area, it can be interpreted as

synergistic because the two measures are not in conflict.



Adaptive Management
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Fig S2 Changes of waterbirds in natural tidal flats and ecological restoration
wetlands in Dongtan Reserve from 2013 to 2021: (a) Species; (b)Abundance.



Adaptive Management

Highlights:

® The two seasonal management ® Need to be further moderated to
measures are generally synergistic make them more regular.
(~93%).

® The management measures considered ® For the regions after the Spartina
different seasons and functional areas, alterniflora eradication, adaptative
1s an adaptive management (Criteria7) management measures are effective

measure that complies with the NbS. strategies.



Coastal Reserves’ ESs

Agricultural Economic
Development Development

For enhancing biodiversity

Need to use coastal resources

Ecologii?lnlgﬁgneering Bt Conisimeiion
Trade-oft
Establish Or Breeding Pond
Nature Reserve Synergy Construction

Return
Farmland to Wetland

U/

Agricultural Activities



Coastal Reserves’ ESs

Science Issue:

Can coastal reserves both safeguard core ESs and generate measurable

spillover benefits for adjacent landscapes?

Objectives:

* Quantify the spatial distribution of ecosystem services and their relationships;
* Identify spatial clustering patterns of ecosystem services;
» Assess the spatial influence of reserves on ecosystem services;

* Explore the effects of landscape diversity on the trade-offs and synergies of ESs.



Coastal Reserves’ ESs

Regulating e Supporting

Eight Major Ecosystem Services in Coastal Zone

Providing Service:

Food Production, Water Yielding
Regulating Service:

Carbon Sequestration, Water Purification,
Water Conservation

Cultural Service:

Landscape Aesthetic

Supporting Service:

Soil Conservation, Habit Quality



Coastal Reserves’ ESs
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Coastal Reserves’ ESs

ATT = Yrreatment — Ycontrol

DID_ATT: [(YCore,Post_YCore,Pre)_(YOut,Post_YOut,Pre)]

Carbon Habit Landscape | Ecological
Sequestration | Quality Athestic Land Use

Period

Other Zone
Buffer 0-5 km
Buffer 5-15 km

19902022 -0.037 0.096 0.055 0.108

1§ o 20 KM [

19902022 0.021 0.032 -0.029 0.067

20002022 -0.001 0.021 0.017 -0.002

NGLENT BN 20002022 0.019 0.088 -0.061 0.081




Coastal Reserves’ ESs

 Coastal Reserve Improvements in
U otamibuion Ecosystem Services(1990-2022)

5-15km buffer
Habit Quality B o

Ecological Land Use - +0.1759

Carbon Sequestration I +0.0031

Landscape Aesthetics . -0.0356

v

Reserves generate positive spillover effects extending
15 km beyond boundaries.



Confirmation - NbS approach in Reserves work best!

Current drawbacks:

» Huge financial expenditures;
» Unmanageable recurrence rate;
» Biodiversity has not been effectively enhanced;

» Salt marsh is eroding and dying out.

Our opinion:
Spartina alterniflora should not be eradicated entirely but should be selectively
removed within coastal reserves and considered as part of regular management

activities.



Thanks for your listening !

E-mail: dfxu22@m.fudan.edu.cn
17/12/2025
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