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Evaluation of resilient wetlands at drought and flooding
conditions

Watershed runoff and non-point pollution modeling under
impacts of human activities and climate change

Virtual and real collaborative geographic experiments for
the human-water relationship
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Evaluation of resilient wetlands atdu ht and floodmg coy tlont&\ esa

Datasets remote sensin Meteo- in-situ Socio-
5 hydrolog measurement economic data

/ Climate change \ / Drought \ / wetland change \
drought it
air tempurature exteme weather
index area water level

Ipitati lgae bl vegetable soil moisture

aquaculture population flooding flooding area
odiversity mudflat /

Evaluation of resilient wetlands at drought and flooding
conditions




of human activities and climate change

CMIP GCMs

Suisuas ajoway

Vegetation Primary
Production

Wetland Vegetation
communities

LUCC and pollution
sources

Meteo-hydrology
condition

GCM ensemble
downscaling

Carbon Cycle model

Hydrological model

Process-based
Model

Watershed runoff and non-point’ pol&f‘f‘tmn modellng undermpact

Application and analysis

Climate Change
Impacts

Human impacts

Water use efficient

Attribution of
climate change &
human activities

CSa
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Construction of virtual and real
experimental environment

Data - Model — Knowledge of human-
water relationship

-
1

1

i

Geographic Scenery Scene Situational Situational PR H
scenery element . ] ry 1 simulation element _Sltualt_tlo?_al :
management | | management | | Visualization ¢ | management | | management visualization | 1

1 ¥l 1

Scenery Scenery I 1 | Situational Situational I H
cooperative knowledge fzgzggg( i 1 | cooperative process Sfltu:gonle(ll i
interaction management : : interaction management eedbac :
e : I"""'"""""""{'}' """""" :

modeling and simulation

Control command , Consulting report

Synthetic
perception }
hetwork

Drone

Remote sensing

sensor network

Context-aware

Direct feedback coﬁtrol

(I l’llﬁ/kﬂh g

,Iﬁéﬁlﬁl_?“klﬂ_

Policy indirect feedback control

Feedback
Control

O %Eﬁaﬁ”ﬁﬁ’f Network

Data receivingt Data subscription

Control command ‘ Policy regulation

scenario fimulatio

WY

A multi-role virtual-real collaborative experlmental platform wa

Virtual
watershed
System

Virtual and
real
interactive
channel

Reality
watershed
System




4. Data Request

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures for no. of scenes of high bit rate
data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp”

No.
Scenes

ESA /Copernicus Missions

1. S-1 Interferometric Wide Swath (IW) 20
2.S-2 MSI Level 1b 20

3. SENTINEL-3 Altimetry 60

4. SENTINEL-3 SLTSR 40

5. SENTINEL-4 (aerosol,optical,depth) 80

6. SENTINEL-5 UVNS Level-1 product 40
Total: 260
Issues:

We will use other data if Dragon 6 project cannot provide
above data

No.
Scenes

ESA Third Party Missions

1.Worldview Geoeye Quickbird HighResOpt 20
ical

2. RapidEye 20
3. SPOT6 7 60
4,
5.
6.

Total: 100

Issues:

This project does not rely on above data completely. In other
word, This project would be implemented, even if the
Dragon 6 cannot provide the above data.

Chinese EO data

1. FY-3A/B Visible and Infrared Radiometer 50

(VIRR)
2. GF1/GF-6 WFV (Wild field Camera) 3000
3. HY-2B/C/D ALT - Radar 100

AltimeterOperational

4. HJ-2F SAR S-BAND

5.GF-5 VIMS
6. SDGSAT-1 TIR Thermal IR Spectrometer 20
Total: 3190

Issues:



5. In-situ data measurements and’ri

Weather condition IS

Biomass All weather All time

Vegetation Biodiversity All weather All time 16

Spectrum Sunny 9:00AM~15:30PM 4

Water sample All weather All time 8

Water Spectrum Sunny 9:00AM~15:30PM 6
Hydrology (11) All weather All time continuously
Meteological data (17) All weather All time continuously
Migratory birds (98) All weather All time continuously

Land use cover type, LUCT All weather All time 2

In-situ data measurement would be carried out from Jan. 1, 2025 to December 30, 2026
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6. Field data collection campaig;."‘f’:";*:

Data type Campaigns Study area Frequenc
Month/hydrology

Normal 2025~2026

Vegetation Joint B PYL wetland
. Flooding
In-situ Water Joint Normal 2025-2026 PYL 6
measurement
Drought
LUCC Joint Jan.-Dec. 2025~2026 PYL 2
watershed
Meteoro-hydrological data -- Jan.-Dec. 1990~2026
Remote sensing -- Jan.-Dec. 1990~2026 PYL
watershed

Socio-economic data -- Jan.-Dec. 1990~2026



7. Project’s schedule and planning ¢

Project’s schedule

Jul. 1, 2024 ~Dec. | Jan. 1, 2025 ~ |Jul. 1, 2025 Jan. 1, 2026 ~ (Jul. 1, 2026 ~|Jan. 1, 2027 ~ |Jul. 1, 2027 ~|(Jan. 1, 2028~
Assignment 30, 2024 Jun. 30, 2025 Dec. 30, 2025 Jun. 30, 2026 Dec. 30, 2026 Jun. 30, 2027 Dec. 30, 2027 Jun. 30, 2028

Preparation
investigation

Data collection &
inversion

Development

Analysis

Summarize
integration

Validation

Conclusion




8. Overview of Young Scientist % “ e gh @esa
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Xiaobing Wei Ghent University

M ENWA B Jiangxi Normal University A Hyperspectral Vegetation Feature Band Selection Based on Spectroscopy and Spectral In-situ
Quantum Genetic Spectral Angle Mapper Algorithm (In Chinese) Analysis measurement

Yu Liang Jiangxi Normal University = C-band synthetic aperture radar time-series for mapping of wetland J.Appl. Remote Sens. Wetland
plant communities in China’s largest freshwater lake Classification

(0T CX® TS B Southern Marine Science and Comparing supervised classification algorithm—feature combinations Frontiers in Remote

Engineering Guangdong  for Spartina alterniflora extraction: a case study in Zhanjiang, China sensing
Laboratory
Siyu Zheng Jiangxi Normal University Analysis of Water-Sand Changes and Influencing Factors in the Polish Journal of Human-water
Ganjiang River Basin from 1958-2019 Environmental Studies relationship

Yuqiong Fu Jiangxi Normal University  Study of the Mechanisms Driving Land Use/Land Cover Change and Agriculture-Basel
Water Yield in the Ganjiang River Basin Based on the InVEST-

PLUS Model
MWD ENWA B Jiangxi Normal University ~ Spatial downscaling method applicability for NPP-VIIRS-NTL of =~ National remote sensing
urban lakes, Yangtze River Basin (In Chinese) bulletin
Jiangxi Normal University A preliminary study of semantic virtual geographic National remote sensing  Virtual-visual
environment in the context of wetland monitoring (In Chinese) bulletin experiment

Jiangxi Normal University  Digital Twin-based Virtual Modeling of the Poyang Lake Wetland  Environmental Modelling
Landscapes & Software
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Wetland Fine Classification Based on’

TEMZERTRTO > THE EUROPEAN SPACE AGENCY

> Hyperspectral vegetation feature band selection based on quantum genetic spectral angle mapper algorithm
»Hyperspectral reflectance data of 10 plant species, collected by SVC spectrometer (SVC HR1024)
»Quantum Genetic Algorithm (QGA), combined with Spectral Angle Mapper based k-Nearest Neighbors
classifier (KNN-SAM) and proposed a new feature band selection algorithm, 1.e., QGA-KNN-SAM, to
select feature wavelength.
»(QGA-KNN-SAM generates the average classification accuracy value of 95%, which are obviously higher
than achieved by GA-KNN-SAM (90%).
» Supervised classification algorithm—feature combinations for Spartina alterniflora extraction
» Constructing a multi-channel attention mechanism-based UNet to explore Spatina alterniflora (SA);
» SA exhibits different phenological periods in low-latitude regions of China;

» Sexual reproduction through root systems is the main mode of diffusion after August.



esa

2 THE EUROPEAN SPACE AGENCY

Pre-processing

) N
{ Sentinel-1
images

i % 7 Thermal )
i Border noise] | i i
! loisei | noise |
| canceflation} | cancellation }

F enmmkra e W R Ry
' Radiometric | ETopographic!
i correction i i correction j

4 B
Improved Sigma
Lee filtering

4

Preprocessing
images

HEA: 20045%2H15H
Pk KeiL: 7.31%

o 5 10 20 30
[ B E— |

Time-series radar
images analysis

i Sentinel-1 e Fielc_l
time-series |||+, .. « sampling
images Gt ‘ points

Time series radar backscatter analysis

4 -

| classification -

L

J-M distance
] calculation based
on SeaTH
algorithm
Optimal Radar
features classification
selection features

Fig. 3 Technical scheme.

Classification of Wetland
plant communities

Google e Field
Earth + ... « sampling
images « '+ points

Random
forest

Random
forest
classification
results

I Accuracy Best feature
evaluation combination

N A
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Water yield in the Ganjiang River Basin al

TEMZERTRTO > THE EUROPEAN SPACE AGENCY

» LULC changes and their driving mechanisms in the Ganjiang River Basin from 1990 to 2022
» From 2010 to 2020, the topography (as revealed by the DEM) emerged as the dominant factor influencing
all six LULC types;
» The distance to tertiary roads stands out as the principal driver for the expansion of impervious surfaces,
accounting for 34.75% of the changes observed.
» Water yield in the Ganjiang River Basin from 1990 to 2022
»Over the 33-year period, the water yield in the GRB initially increased, followed by a decline, stabilizing at
approximately 6.50x1010 m? from 2017 to 2022.
»AET, LULC, and PRE were the primary factors affecting water yield.



Human-water relationship. Carbonf’"

in terrestrial ecosystems

Carbon - Water Cycle Coupled Models was developed and applied in the
Yangtze River Basin(YRB)

Model-driven datasets Correction datasets
. . . . AN LULC Soil
Climate:(precipitation, temperature) Erpdialiiaden T %) B Clmate Snowmel

[ I
1

‘Water-carbon cycle model

’ PET ET
calculation module

Soil water cycly module
1

‘ Carbon module

Vegetation leaf area index LAI)
Soil:(texture, thickness, CN value)

Parameter calibration

Model
station data

Parameter improvement

station data
|
et | [mwor | [ ore | [ re

Input

Land cover datasets

A S e

Coupling parameter

Soil water availability

uuuuuu

Copling Parameter Correction Water Balance Correction oil prameter calibration



Human-water relationship: Carbon and/wa

in terrestrial ecosystems

Monthly water-carbon key fluxes in the Yangtze River Basin were
simulated for the period 1983-2020.
The Validation with other products indicating that the results have high reliability.

Run()ff 7 250

120 | (mm) | , ET “GLASS Re=0.0709 . GPP

100 | 201 :I;[:h J‘::jj“‘

E " < MODIS R*=0.9246 107

0 ,J‘ | | .IChinest-:E'I‘I R‘=0‘9?4? i | | | | (ng_l)

Simulation results: The annual mean + standard Validation results: The R? values for MODIS, ETmonitor,
deviation of ET, Runoff, GPP, RE are 515+ 15 mm SSEBop, ETa, and Chinese Eta in ET products were 0.925,
yr!, 573+59 mm yr !, 1343+39 ¢ Cm 2 yr, 0.918, 0.939, 0.915. The corresponding RMSE values

1036£21 gCm 2. were 16.89, 24.89, 18.01, and 18.77 (mm month™!).



Human-water relationship: Carbona d

in terrestrial ecosystems

To reveal the spatial and temporal trends of watershed fluxes of carbon
and water with coupled environmental elements and their correlations through
statistical analysis and scenario modeling.

25%

+1.920, Conclusions:
® Vegetation greening
(@ Vegetation greenness compensated
Ld A [ Gross primary production
1 /’3// 520 AL g " [+ \ I
g™ ) i 149 for the effects of anthropogenic LUCC
. //‘\:};‘/ so0| PEIBIEYT N : e 0
o ) . m—)  034% LUCC —— terrestrial ecosystem GPP and
| 1983 > 2020 dominated past GPP growth in the YRB.
| Yangtze river basin L
- (@ Temperature, precipitation, ET, GPP,
vegetation greenness show an

Time-series analysis of key elements increasing trend

Scenario simulation results



» Twin Poyang Lake: A Human Water Relatio hip e mentﬁ?l%latfo@ cSsa
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Realistic wetland Virtual wetland The Dlgltal Twin of Poyang
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EVALUATION OF RESILIENT WETLANDS AT DROUGHT AND
FLOODING CONDITIONS

PRESENTED BY: DANLING TANG
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w#.#i'ﬁ SOUTHERN MARINE SCIENCE AND ENGINEERING GUANGDOMNG LABORATORY (GUANGZHOU)



EVALUATION OF RESILIENT WETLANDS AT

FLOODING CONDITIONS

TEMZERTRTO > THE EUROPEAN SPACE AGENCY

» Wetland fine classification based on RS

» Comparing supervised classification algorithm—feature combinations for Spartina
alterniflora extraction

» A Hyperspectral Vegetation Feature Band Selection Based on Quantum Genetic
Spectral Angle Mapper Algorithm (In Chinese)

» Mapping of wetland plant communities based on time-series C-band synthetic
aperture radar data

» The Influence of Wetland Hydrological Condition on Human Life
environment



Wetland Fine Classification Based on R! | w4y @esa
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Comparing supervised classification

algorithm—feature combinations for L

Spartina alterniflora extraction: a B LG eesication
. .. . Based on RS

case study in Zhanjiang, China
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Tidal zone Coastal highland
Original Mative salt
mud flats marshes
,//\»_____ | JA“

Invaded spartina = cCH
’ communities

Current
mud flats
_AH_

e — —
e ——" | —
J— —

- L4
e - Organic sediments

(POC ..‘DOE. DIC)
Bedrock

Mangrove forests are vital blue carbon ecosystems whose security is increasingly threatened by the non-native
species Spartina alterniflora.
Accurate remote sensing-based identification and monitoring are crucial for invasive species management;



Wetland Fine Classification Based on R
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Maps of the study area: (a) yellow area shows
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Wetland Fine Classification Based on RS
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GDRS Guangdong Remote Sensing Center for Marine Ecology and Environment (GDRS)




Wetland Fine Classification Based on RS /(1 | . esa
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» Constructing a multi-channel attention mechanism-based UNet to explore Spatina alterniflora (SA);
» SA exhibits different phenological periods in low-latitude regions of China;

» Sexual reproduction through root systems is the main mode of diffusion after August.

The photo of spatinel alterflora taken on Hailing The photo of spatinel alterflora taken by UAV.
island in August 2023;



Wetland Fine Classification Based on RS-Data (:1;/ /,
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Instrument:  (a) PSR; (b) SPAD; i i
(c) UAV, (d) Beidou Positioning In-situ spectral measurement: (a) mangrove, (b)
Spartina alterniflora; (c) sample collection; (d)

Sampling



Deep Learning
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Wetland Fine Classification Based on
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Spartina alterniflora (SA) is a major invasive species in China's coastal wetlands.

We constructed a multi-channel attention mechanism-based UNet (MCAUNet) model to
automatically identify the spatial distribution of SA in drone imagery and to explore its spatiotemporal
changes and invasion trends.

By analyzing the area and vegetation index differences of SA on Hailing Island during two
phenological periods on August 8, 2023, and January 29, 2024, we demonstrate that SA exhibits different
phenological periods in low-latitude regions of China, and sexual reproduction through root systems is
the main mode of diffusion after August. We also applied for a patent on the MCAUNet model, and the

patent is pending.
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* We propose a S. alterniflora UAV 1mage dataset including RGB 1mages and
multispectral images with 4 bands (green, red, red edge, NIR), and a novol UNet based
on MCAUnet, a multi-channel attention mechanism-based Unet, which precisely
identifies the distribution of S. alterniflora communities by texture, spatial, and spectral
informations from UAV remote sensing images.

* Extensive experimental results on UAV 1mages with different background information
demonstrate that MCAUNet achieves state-of-the-art performance at the level of
mainstream remote sensing segmentation algorithms and maintains a better advantage in
terms of model overhead, particularly in 1dentifying S. alterniflora communities mixed
with mangroves.

* We believe our novel dataset will pave the way for developing better algorithms and
exploring new research directions for wetland vegetation species 1dentification.



Wetland Fine Classification Based on RS/ | . esa

il e LD > THE EUROPEAN SPACE AGENCY

(China Science and Technology Exchange Center

. “ B SR 5L B B A S TRIE RN ZAE B A ) 56 2
ETPEERNEmMBX B RKEKNFY B/ ELHR BEARN A 2023 FEART ERNEHSE %3

AP SE RN

HH
518052
A L X i AL ER AT Lt 20 B EIE 5 T 8

AR R Ol )

. IJI'H';‘;‘, [Il?ﬁj*_’(‘d()lﬁﬁ'\] A5 ﬁ: 13} q I E

BIES; 2025102810942 WS, 2025031101282860

TR FERTEEAS

a3 4, 04 RBLE, R ABRIR S S S U
M,

TR E (M)

M EAEA SR R R
; oS
Hafs 1 i 5 T RR R 0I5
WIS 1 fip a7 W
TEHASEEE 1) 5 T
ULEREE DO R I O]
LRICEET TS 1 2 6l
A1 15 1450
{ER R R P
; 250610-PI-111

AR Bl PG 2, DRI R S AR P R . PTRARIR S

AR R S 2T R UG BT A, MR SRR, SRNES

R [shes

: DI0-62356655

Patent

200101 #
202300 [

A

s
Es




Wetland Fine Classification Based on RS /(2. . . esa

TEMZERTRTO > THE EUROPEAN SPACE AGENCY

60 -
0.6

Reflectance/%
Reflectance

0.4 -

500 1000 1500 ) 500 1000 1500 2000
Wavelength/nm Wavelength/nm

@ GA ® QGA
— AR — BER — BHE KR —— B8 —— mijk KE —— i — KoK P
Centroid distribution based on QGA-KNN-SAM and GA-KNN-SAM using original and normalized spectral data

Laver_6

Green: Layer b

Blug: \ L@yer_i

0 15 30 60 (a): Onginal spectra; (b): Normalized spectra

Experiments Sites- Poyang Lake wetland Spectral Curve of 10 Wetland Plant Species in Poyang Lake Wetland

Hyper-Spectral of 10 wetland plant species is collected by SVC-1024



esa

2 THE EUROPEAN SPACE AGENCY

GF-5
HI-1B
Sentinel-2A
MODIS

Landsat OLI

Landsat TM %,
0 500

1000 1500
Wavelength/nm

2000

0
2500

GF-5

HI-1B
Sentinel-2A
MODIS
Landsat OL1

Landsat TM

0 500

Fig. 5

wetland vegetation

1000 1500
Wavelength/nm

(a): QGA: (h): QGA NORM; (¢

2000

1 0
2500

Reflectivity/%

Reflectivity/%

Koo &

GF-5

HI-1B
Sentinel-2A
MODIS
Landsat OLI

Landsat TM

500 1000

1 500
Wavelength/nm

2000

(e}

2 B
Reflectivity/%

0
2500

GF-5} (d)

HI-1B
Sentinel-2A
MODIS

Landsat OLI

Landsat TM

!

Bow
L=1 = =
Reflectivity/%

—
(=}

0

43&
500

1000 1500
Wavelength/nm

: GAy (b GA_NORM

QGA-KNN-SAM is proposed to select feature

wavelength.

The feature wavelengths selected by QGA-

KNN-SAM is relative more concentrated

1
2000

0
2500

Band distribution of multi-source satellite images (grey box and white box) and feature wavelength gene clustering results of

96

o
(=]
1

Classification accuracy/%

884

o
=
1

o
3]
|

(a) —

Q
© |

T I

| . L
1
o]

|

1

GA GA_ NORM QGA QGA NORM

Classification method

Calculation time

900

8504

8004

o]

GA

GA_NORM  QGA  QGA_NORM

Classification method

QGA-KNN-SAM generates the average
classification accuracy value of 95%, which are
obviously higher than achieved by GA-KNN-

SAM (90%)

QGA-KNN-SAM
bands

with

interpretability.

better

algorithm selects feature
directionality

and



esa

2 THE EUROPEAN SPACE AGENCY

Pre-processing

M i
| Sentinel-1
k) images

4

/ ) " Thermal i
1 Border noise] 1 noise

rigtd]
i ‘a“‘e"at“’"‘: {_cancellation }

e e W e

i Radiometric i i Topographic i

' correction | i correction j
1}

i

X
Improved Sigma J

p

Lee filtering

4

Preprocessing
images

0 5 10 20 0 HEA: 20045%2H15H
| B  Eaaa——— |

Pk KeiL: 7.31%

Time-series radar Classification of Wetland
images analysis ~ plant communities

Sentinel-1 Field ‘ "
time-series ||+ .". : sampling Google P sa::::;l}‘iin
images $eed| points ‘ Earth " e pling
images * | points

= -
Random

forest bef 152
| classification ' .1

Time series radar backscatter analysis

J-M distance A Bk i, N Random
] calculation based 152D A - ‘_, 2 forest
on SeaTH L BeR T classification
algorithm e results
- [} ; i meciinnd
Optimal Radar
features W) classification { Accuracy Best feature
selection features evaluation combination

A /

Fig. 3 Technical scheme.

Wetland plant mapping methods for high hydro-dynamic wetlands based on C-band SAR time-series

data




virorfilant @2 esa

TERTEAZRTO > THE EUROPEAN SPACE AGENCY

Legend
3 B buitt-uo 1990 A

built-up 2019

- water 2019

water [990

Songya Lake
Livyang #ver

\

» The long river shape, depth, orientation and

iang Pavilion

2 4 Quadratic « (&) = Quadratic {b) § — Quadratic (c) ﬂuidity iS beneﬁt tO enhance their Cooling

N . 1 effect.
B , 53 ‘ o ;- * The distance of urban outside water bodies
g A Eogl el o 2y P from built-up areas are positive correlated

oY ‘ s A 0T s1 A~ with their cooling effect

ol . i . * The optimal acreage of large water bodies is

AL S P AL S 8 i e >2500 square kilometers and 1111-1287.5
e prea ) A square kilometers for climate adaption of

Fi

=

2. 12, Relationships between large lake acreage and the urban heat island effect: (a) Area and TDy,; (b) Area and RTDy,,; (c) Area and RUHL

Poyang Lake and Dongting Lake,



a» @esa

“wy

TEMZERTRTO > THE EUROPEAN SPACE AGENCY

PART || CARBON-WATER CYCLE MODELING IN WATERSHED

PRESENTED BY: JIANZHONG LU



» Hydrology is critical to wetland cover, but not the unique

determined factor!
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* Long and short-term flood risk assessment using the multi-criteria analysis model
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» The final weights for each factor were combined by the minimum relative entropy

method based on AHP and entropy-derived weights.
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* Long and short-term flood risk assessment using the multi-criteria analysis model

The short-term flood risk was validated using the catastrophic flood during the summer of 2020 in the Poyang Lake region.
There was a high agreement between the flood risk assessment map and monitored floods extracted from Sentinel-1 SAR images.
The flood risk assessment model has an accuracy of more than 50% in very high-risk zones for floods, and more than 90% for high and very high-

risk floods.
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v On June 2, 2020, the area under very high flood risk assessed by the flood risk model accounted for 52.65%, followed by the area under high flood risk with 42.92%.
v On June 20, 2020, the presented flood risk model accurately predicted 77.66% of flood-prone areas with a very high-risk level, followed by the area under high flood risk
with 14.99%.

v On July 14, 2020, the area under high and very high flood risk assessed by the flood risk model accounted for 91.39%, among which the area under very high flood risk with

51.19%.
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Water boundaries of 27 lakes and reservoirs in the Poyang Lake watershed were extracted
from 1300 GF-1 WFV images and 3500 Sentinel-1 SAR images during 2016-2020.
Weekly water storage was calculated based on the capacity-area model.

Flood events were determined based on Peaks-Over-Threshold (POT).
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* Flood mitigation effects of lake-reservoir group on the Poyang Lake watershed based on runoff-weighted model
from multi-satellite weekly observation
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* Flood mitigation effects of lake-reservoir group on the Poyang Lake watershed based on runoff-weighted
model from multi-satellite weekly observation

» The proposed runoff-weighted model was prior to the calculated detained flood volume and residence time of the retained flood, compared to the

traditional precipitation-ET model.

Flood detention and flood duration of the LRG in each basin of the Poyang Lake watershed from 2016 to 2020.
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Water yield in the Ganjiang River Basin al
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» LULC changes and their driving mechanisms in the Ganjiang River Basin from 1990 to 2022
» From 2010 to 2020, the topography (as revealed by the DEM) emerged as the dominant factor influencing
all six LULC types;
» The distance to tertiary roads stands out as the principal driver for the expansion of impervious surfaces,
accounting for 34.75% of the changes observed.
» Water yield in the Ganjiang River Basin from 1990 to 2022
»Over the 33-year period, the water yield in the GRB initially increased, followed by a decline, stabilizing at
approximately 6.50x1010 m? from 2017 to 2022.
»AET, LULC, and PRE were the primary factors affecting water yield.



Carbon-water cycle fluxes in terrestrial e€osystems of the

Yangtze River Basin

Ecosystem services are undergoing impressive changes. This has profound implications for

the carbon and water cycles, but human understanding is still relatively limited.

Methodology: We built a research
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Carbon-water cycle fluxes in terrestrial’

Carbon - Water Cycle Coupled Models was developed and applied in the Yangtze River
Basin(YRB)
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Carbon-water cycle fluxes in terrestrial

Monthly water-carbon key fluxes in the Yangtze River Basin were simulated for the

period 1983-2020.

Runoff

Simulation results: The annual mean * standard
deviation of ET, Runoff, GPP, RE are 515+15 mm
yr 1, 573259 mm yr !, 1343£39 g Cm 2 yr !,
1036£21 gCm 2
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Validation results: The R? values for MODIS, ETmonitor,
SSEBop, ETa, and Chinese Eta in ET products were 0.925,
0.918, 0.939, 0.915. The corresponding RMSE values
were 16.89, 24.89, 18.01, and 18.77 (mm month™).



Carbon-water cycle fluxes in terrestria he oo}

To reveal the spatial and temporal trends of watershed fluxes of carbon and water with
coupled environmental elements and their correlations through statistical analysis and
scenario modeling.
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Comprehensive evaluation of ecologic:

To solve the problem of limited effectiveness of existing ecological evaluation in integrating multi-
source data, the study proposes an integrated universal framework.

Universal Ecological Safety evaluation Framework

— T sujective weihts
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* A Hierarchical Indicator Framework based on 23 ecological evaluation indicators was developed.
*  Weight Allocation combines the Analytic Hierarchy Process (AHP) and Entropy Weight Method (EWM).
*  General Ecological Security Comprehensive Index (ESCI) was developed and applied to Yichang.



Comprehensive evaluation of ecologica

B Our generalized framework has the following advantages: (1) actionable data collection

(2) diverse assessment objectives (3) subjective-objective interaction.
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PART Ill VIRTUAL AND REAL COLLABORATIVE GEOGRAPHIC
EXPERIMENTS FOR THE HUMAN-WATER RELATIONSHIP

PRESENTED BY: HUI LIN



» Twin Poyang Lake: A Human Water Relatio hip e mentﬁ?l%latfo@ cSsa
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Modeling migratory birds for Poyang Lake wetland required detailed consideration of external characteristics, body
structures, and realistic proportions. Following species-specific rules, we created high-precision 3D models of 8
migratory bird species, each with 4 distinct poses.
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»> 3D Models: Vegetation s - Cesa
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Phragmites community

» Twelve prevalent wetland
vegetation species, sourced
from aquatic, marsh, and sandy
landscapes.

Four distinct morphological
changes throughout their

growth stages: sprout, grow,
maturity, and decay.

Mature



» 3D Models: Wetland landscapes at “ h , ] @esa
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Water levels between 75 and 120 cm are optimal for bitterbrush growth. In contrast, environmental stresses
may be increased within a water level range of 50-60 cm before leading to gradual wilting at water levels
below 50 cm. However, the complete depletion of the lake water surface can result in the complete wilting of
bitterbrush.
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Built on a robust 3D foundation platform, the system integrates advanced hydrological and hydrodynamic models
including SWAT, HEC-RAS, and FVCOM. These models enable realistic simulation of flood dynamics in Poyang
Lake, providing critical decision support for flood risk assessment and management.
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SWAT HEC-RAS FVCOM

Simulation of the once-in-50-year flood event in Poyang Lake (2020)




» Twin Poyang Lake: A Human Water Re{i/;\d"
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The future Digital Twin Poyang Lake platform will support simulation and experimentation of various scenarios,
including floods, droughts, water pollution, and hydraulic engineering.
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Future work
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v'Joint supervision and awarding of doctorate between Ghent University and Jiangxi Normal

university

v Collaborative Publications on resilient wetland and human-water relations

v’ Strengthen bilateral exchange and visits
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Thanks for your attention !
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