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Context Yangtze river’s monsoons lakes monitoring

Health of Yangtze is a major

concern for 400 000 000 of

Inhabitants as a fresh water
resource.

The river basin gives
- 70% rice production
- 40% cereal production
- 40% industry

- Biodiversity stakes

Additional facts: Climate fluctuation and man activities (ie Three Gorges dam)
could have significant impact.
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@ Wetland Flood DRAGON project Workpackages

WPO: Management
WP1: Water extent monitoring
e WP2: Water height monitoring from space
@ WP3: Water quality monitoring and soil erosion
- WP4: NRT actions for disaster mapping
WP5: Wetland mapping and biodiversity values analysis

é WP6: EO data and Epidemiology (Schistosomiasis + Bird Flue)
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Hydrological monitoring
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[ Hydrological modelisation ]

Analysis
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WP1 Hydrological monitoring based on Eart
observation data: global Poyang lake
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é MR data=> synoptic view of the lake = water extent of entire lake
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—===Validation by HR times series (16 Beijing 1 and 7 Landsat TM)
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WATER BODIES DETECTION QUALITY ON MULTI-RESOLUTION IMAGERY AND
RELATIONSHIP BETWEEN WATER EXTENT AND WATER LEVEL, CASE OF POYANG LAKE (P.R. CHINA)

Clalre HUBER*, Xijun LAL, Carl

BE*, Shifeng HUANG, Tiphanie MARIE®, Xiaoling CHEN, Hervé YESOU®

ion, Bid Sébastien Brant, 67412 ILLKIACH Cedex, France

ervo@sertit u-strastg fr; wobsite: sertit.u-strasbg.fr; tok: 433 3 68 85 46 45
Dataset

win Dragen pr oJo-rl L an,
on data from January XUGJ \b D
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s detection

For more details and
discussion see Claire HUBER
at poster session
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T WP1 Hydrological monitri based on Earth
observation data: global Poyang lake

¢ Important intra and inter annual variations of the
cnes  water surfaces of monsoon lake
...J-"'f
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WP1 Hydrologlcal monltorlng based on Earth
observation data: global Poyang lake

¢ Apparent decreasing trends of water surfaces
Lres  from 2002 to 2009
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WP1 Hydrological monitorin ased on Earth
observation data: global Poyang lake
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Apparent decreasing trends of water surfaces from 2002 to
2009
cnes .
—mmemes 2009 t0 2010: Increasing of water surfaces = 2002
- => Flooding cycle 1998, 2002, 2010....
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Bottom topography of Poyang Lake derived from

| Hydrologic

I“/ station
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Concept:
fast-changing nature
of the lake’s
inundation area
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WP1 2011 Challenge: Insure EO data resource

Since Guillin _ May 2010:
None Chinese data has been provided to the project !!!!

Only 25% of the free conflict ENVISAT ASAR data were acquired

ENVISAT ASAR WSM data over Poyang Lake - March to June 2011
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WP1 2011 Challenge: Insure EO data resource

Since Guillin _ May 2010:
None chinese data has been provided to the project !!!!
Only 25% of the free conflict ENVISAT ASAR data were acquired

Hopefully: Thanks to gained rename, the Flood Wetland project
has been granted to receive recently launched EO data, such as
HR optical Deimos and MR to VHR SAR Cosmo Skymed
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WP1 : Insure EO data resource: Cosmo Skymed

Uate Lapteur Hesolution |Level Lieu Urtng tau Hemarque
28/11/2008|CSK SCS W 3016 Foyang Emprise HS
281172008 |C5K SCS W 3018 Poyang ok partie centre
281172008 |C5K SCS W 018 Poyang ok partie sud
28/11/2008|C5K SCS W 30|18 Poyang ok partie nord
15M12/2010|CSK SC5 W 30|18 Foyang ok mangue N & 5
16/M12/2010|CSK SC5 W J01A Foyang inexploitable & cause du niveau 1A
18M12/2010{CSK Stripmap 5[1B Foyang ok centre - Est
18M12/2010|CSK SCS W J01A Foyang inexploitable & cause du niveau 1A
19/12/2010{CSK Stripmap 5[1B Foyang ok PLMNR
2212/2010|CSK SCS H 10018 Poyang Emprise HS
23NM272010|C5K Spotlight 111B Poyang Emprise HS
270172011 |CSK SCS W J0[1A Poyang inexploitable a cause du niveau 1A
27/01/2011|CSK SCS W 30|18 Foyang ok moitié sud
27/01/2011|CSK Stripmap 5[1B FPoyang ok Dalianzhi
28/01/2011|CSK SC5 W J01A Foyang inexploitable & cause du niveau 1A
28/01/2011|CSK SCE W 30|18 Foyang ok muoitié nord
29/01/2011|CSK Stripmap 5[1B Foyang Delta
J0/012011 |CSK SCS W 018 Poyang ok centre - puest
30/01/2011{CSK Stripmap 518 FPoyang ok image brute perdue !
30/01/2011|{CSK. Spaotlight 1118 Poyang ok Bang hu
01/02/2011|CSK SCS H 10018 Foyang ok ok Poyang complet
02/02/2011|CSK PingPong 2001B FPoyang ok PLMRE
25/05/2011|CSK SCS H 10018 FPoyang ok ok Poyang complet
27/05/2011|CSK Stripmap 5[1B Foyang PLMR
10/06/2011|CSK SCS H 100[1B Foyang FPoyang complet
10/06/2011|CSK Stripmap 518 Poyang PLMRE
12/06/2011|CSK Stripmap 5118 Poyang Canal
14/06/2011|CSK Spotlight 1118 Poyang Bang hu
15/06/29 11 [CRK. Spotiahih ~ .~ ~ B, -~ 1[Poyang Bang hu
MNCCCITVCU CUSTITU ORYTIICU
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— | Lake infilling not really starts

Water extent in May 2011

| coresponds to a « normal »
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DEIMOS data accessed through
Deimos AO launched

by Pr JL Casanova

% Deimos data: 22 m
4 When DEIMOS a full




_Bang Hu : Poyang lake natural reserve
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Bang Hu : Poyang lake natural reserve
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sertit Gang Delta : Poyang lake natural reserve
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DEIMOS data accessed through Deimos AO launched by Pr JL Casanova#
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DEIMOS data accessed through Deimos AO launched by Pr JL Casanova
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Poyang lake natural reserve
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-~ DEIMOS data accessed through Deimos AO launched by Pr JL Casanova
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WP2 Lakes water height
monitoring from space

Exploitation of Topex and ENVISAT RA2 up to
the orbit shift (Fall 2010) validation based on
Xingzi gauge station
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WP2 Lakes water height monitoring from space:
Dongting

Exploitation of most of the available
historical, and actual altimetric
missions from Topex, RA2 to Jason2
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- Dongting lake water height ENVISAT trace 694
=4 monitoring based on Jason 2

minimum 27.8m amplitude max 5,5m
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WP Water quality: Assess tI suspended sediment of
Poyang Lake using HJ-1A/B CCD imagery
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WP3 Water quality: Assessment of total suspended sediment of

Poyang Lake using HJ-1A/B CCD imagery _
Retrieved TSS concentration

(&

Retrieval algorithm

300 kY. W

_ " [ o Filedand H-1A/B CCD data o KA
- 250 — fitted line ‘_s"
P 200 | o ¥
~ 150 | TSSC = 0.4023e" 7 "
§ 100 | R = 0.80
=50 | o %0
0 Yal o0 U 0O |
0.04 0.08 0.12
(Rrs(567) +Rrs(664)) *Rrs(664)/ Rrs(567)
Result validation
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3400 —“—TSS_Retri‘evaI (ngy/ L)‘ 77777777777777777777777777777777777777777
g | | |
B 200
0

28.90 29. 04 29. 14 29.23 29. 27 29. 38 29. 52 0 10 20 40
Lati tiude ey e Kilometers

[ E— |
0 TSS (mg/L) 300



A

S

{cesa

. ".-.:._-'.. _ -

WP3 Water quality: Assessment of total suspended sediment of
Poyang Lake using HJ-1A/B CCD imagery

of TSS (mg/L)
Subregion
In situ Retrieval R.E. (100%)
A 166.53 206.90 24.24
39.77 54.65 37.42
C 6.00 7.73 28.83

N
o
o

——Insitu
—— Ratrieval

),
[8)]
o

Mean Val ue of TSSC
/

0510 20 S \%00

+ .

0

A SubreBgion c
g « The distribution trend of TSS is the
same with the result of in situ data
(o analysis.

- « The mean retrieval value of TSSis a little
Subregion A SubregionB__Subregion C higher than in-situ data due to the
uncertain in atmospheric correction and

retrieval model establishment.
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WP4 Rapld Mapping: The 2010 flood events in China

2 types of actions:
NRT punctual action on located events such as over Songhua river

NRT monitoring of Poyang Lake and at a lesser level of Dongting
lake

Context relatively different from the previous DRAGON as thanks to
this long term monitoring a relative good knowledge of Yangtze’'s
lakes behaviours were now characterized

Since beginning of June 2010 it appeared that the water extents
cnes  Were already very large, much larger than a “normal hydrological”
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AnaIyS|s of Poyang lake' Summ"é’"r" 2010 flood \\\&\q eSsa
2010 versus 2002 andfi998

T certit

~2522- 2010 flood event is an iImportant one in Poyang last decade history

2010 extent (3354 km?) no far to the 2002 extent ( 3392 km?)
2010 much smaller in term of extent than 1998 (4116 km2)
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FLOOD'S RAPID MAPPING AND MONITORING OF THE 2010 FLOODS EVENT
IN CENTRAL AND NORTHERN EASTERN CHINA WITHIN THE DRAGON PROJECT

Clairs HUBER *, Xijun LAL Shifeng HUANG, Xiaoking CHEN, Hervé YESOU®

*SERTIT: Pare dInaovation, Bid Sébastien Brant, 67412 ILLKIRCH Cedex, France
comtacts: claire huber@sertit.u-s1rashy.Ir; hervedsertitu-strashy fr; website: sertit.u-strasby.Ir; tel: +33 3 68 5 46 45

DRAGON | NRT context DRAGON II 2010 flood context

- ENVISAT r axploited for flood mapping all sround

For more details and
discussion see Claire HUBER
at poster session
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tic long-term acquisition plan for EO data over high-risk areas would ensure the monitoring of these flood-p reas as its proposed for the
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A
@  Exploitation of Deimos data in order organized bird
accounting field survey

S
 Exploitation of CSK VHR data to map
@ 50km of fish traps (300m to 75m)
in Bang Hu (PLNR)

. and birds location

¢ ° New project delivery:

-2 e Land use/land cover map at 20m

20 - 24 June 2011 | Prague | Czech Republic
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Water - Té mporary water
Very wet soil

Wet areas - Backswamp
Muds - Silts

Carex - phase 1

Carex - phase 2

D ; ' m Y"ﬁ b
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© SERTIT 2011

Carex - phase 3 Floating vegetation Dry crops

Grassy vegetation - Cynodon - Temporary vegetation Crops of the valley
- High herbaceous - Miscanthus AGHESHIIRE UMOStY Dunes
pearls and fishes)

- Vegetation on dike Very wet crops - Forest
- Marsh vegetation Wet crops

Soil occupation realized from Beijing 1, ALOS AVNIR - PRISM and ENVISAT ASAR data :
€ DMC International Imaaing 2007 - 2008 - all rights reserved S JAaX A 2007 © ESA 2004 - 2006

Urban
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Vector’'s habitat characterization
nes - Inundation time
— - Vegetation

Human activities and risk transmission

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM

20 - 24 June 2011 | Prague | Czech Republic

PEMEP-EONEEREE R "RIFRI"THR011IFE RIS

T fphidg 201156820-24H



Snail habitat

veteorology | (NG
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Vegetation

]

Land

Human
practices

Transmission

-l | Field surv;)./ }

[ Vegetation }

[ Validation tasks ]

[ Human activities and risk
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Combination of two indicators of
@ potential presence of Oncomélania !

Risques de transmission. de‘ig@chnstosnmnase
j‘\ Bilan'2004 4 2006

hupensis
Level Vegetation communities Potential O. hupensis
Submersi presence
on time
High Carex, Cynodon
Moderate Carex, Cynodon
High Miscanthus
Moderate Miscanthus
High Vegetation on dyke
Moderate Vegetation on dyke Low
High Marsh, floating and temporary Very low
vegetations, crops areas
Moderate Marsh, floating and temporary Unlikely

vegetations, Crops areas
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Application to Bang Hu area

Poyang Lake Natural Reserve

Potential presence of O. Hupensis
based on vegetation type and time of
iInundation
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0. hupensis potential presence: Fishing nets:
- Very criical | 1 Moserate 193 Small raps ~ 75 m the
T v 51 Medium traps ~ 180 o. rived from:
-~ Bl o Low i ded 100 : @Cesa
' " L 21 Long traps ~ 220m VISAT ASAR WEM dita)

— 87 Very long traps ~ 320 m
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Fishing nets:
183 Small traps ~ 75 m
51 Medium traps = 1680 m
21 Long traps = 220 m
67 Very long traps ~ 320 m
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Application to Bang Hu area

Poyang Lake Natural Reserve

|dentification of grassland less favorable
for grassing activity
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Risk level'in urban areas considering O. hupensis
potential presence around Bang-Hu, PLNR
And fishing nets location
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Application to Bang Hu area

Poyang Lake Natural Reserve

Level of risk exposure for disease
transmission in regards to buffalo
grassing activity
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Risk level'in urban areas considering fishing nets
and grazing areas around Bang-Hu, PLNR
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Application to Bang Hu area

Poyang Lake Natural Reserve

Level of risk exposure for disease
transmission in regards to buffalo
grassing and fishing activities
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FROM SCHISTOSOMIASIS VECTOR HABITATS IDENTIFICATION
TO HUMAN TRANSMISSION RISK MAPPING,
IN THE POYANG LAKE AREA (JIANGXI PROVINCE, PR CHINA)

For more details and discussion
see Tiphanie MARIE at poster
session
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Publications
Symposium

Space Appli Toulouse, June 2010

Bergen July 2010 : 3 papers

Lisboa 2011; Int sympo Altimetry

EGU, Vienna, April 2011: 2 papers

SFPT May 2011

CEOP AEGIS Annual review June 2011
Nanjing Lidar May 2011 (astonishing fail) : 2 papers

Published - Submitted papers:
Chinese Journal of Oceanology and Limnology
Journal of Huazhong Normal University (Natural Sciences),
Rivers and lakes Journal
Rem Sens Env
T Spatial Health

~

-~ |EEE Transactions on Geoscience and Remote Sensing
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Conclusion

Project reach a cruise speed < Major advances

Major results for water extent and water height were achieved even if
some failure in accessing EO data

For rapid mapping it is remarkable, in a R&D context, capabilities to
realize a monitoring in a near real time mode of the Yangtze largest
monsoon lakes

Validation of water quality approach, based on Chinese satellite HJ-
1A/B , potential from Deimos

é Major advances in Epidemiology - Schistosomiasis
cnes => Dynamic approach (on a monthly basis) of potential presence of
T intermediate host
-~ = Great inter annual change due to change in hydrologic behaviors
— Assessment of risk transmission at village scale
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