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Main Results

1) Preparation for distributed hydrological model
application in the Changjiang River Basin

2) Quantitative soil erosion model

3) Analysis of effect of operation of Three Gorge
Hydropower Plant on downstream area

4) Water pollution monitoring and assessment

5) Assimilation of remotely sensed for flood extent
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1) Preparation for distributed hydrological
model application in the Changjiang River
Basin

Through FEST-EWB model, introduction of
energy balance into the Xinanjiang Distributed
Model which is very widely used in China and based

on water balance in order to further improve the
accuracy for real-time hydrological forecasting
and water resources assessment
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Comparison between predicted and observed hydrograph
at Wangjiaba Station, Huaihe River

EFNHERES HE

—Co——F{RE

TiffRiRE

T

24

32

B310

5448

4086

2724

1362

“«(‘.’(ﬁt&(«(ﬂ(ﬁsﬁ(«(ﬂ(«tt((!ttﬂtt(!({!t\-("«' I

I'I'I'|'|r|1||||||||||||||||||||m1'ﬂ

BT T T T

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic

hEAER-EONEERAE TR TR "R TR0 FE AT & fE5% fhiMg 20115F6520-24H




g@vnm*

Preparation

1) Test area: Daning River Watershed, located in the
upstream of the Changjiang River

2) Data: hydrological, topographic, meteorological data
and historical data of remote sensing images.

3) Document for application of Chinese National
Project

4) Expenditure for visit of Italy experts
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2) Quantitative soil erosion model

Improvement of parameter arithmetic in RUSLE
(revised universal soil loss equation)
Determination of parameters in regions with
different soil (brown earth, loess, red soil, black

soll, calcic cinnamon soil)
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Soil erosion monitoring network and management
system for whole country
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3) Analysis for effect of operation of Three

Gorge Hydropower Plant on downstream
area

Drought

It Is Important to distinguish the climatic
change of the downstream basin with the
effect from operation of Three Gorge
Hydropower Plant
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The Poyang Lake on April 23th by HJ-1A
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Temperatu re

Yearly mean temperature

Yearly mean temperature anomaly
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Precipitation

Annual precipitation Annual precipitation anomaly
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Spatial-temporal characteristics of precipitation
In the Dongting Lake Basin from 1960 to 2008
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In this spring and early summer (from
January 1st to May 8™), the rainfall in
downstream area ( Hubel, Hunan, Jiangsi,
Anhul, Jiangsu, Zhejiang, Shanghai) is only
242mm, 245mm less than the average one,
being the minimum In recent 60 years.
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Due to serious drought in downstream area of the
Three Gorge Dam, such as the Hubel, Jiangsi, and
Jiangsu provinces, the Three Gorge Hydropower
Plant released a lot of water for drought relief. The
release discharge increased to 12000m3/s. In fact,
without the Three Gorge Reservoir, the drought
would be more serious.
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Conclusion

The rule of the Three Gorge Reservolir Is
flood control, power generation and
navigation, but it still plays certain role to
drought relief for downstream area.
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Also, during this period, the water surface
areas of the Poyang Lake and the Dongting
|_ake decreased rapidly, being 1/3 as normal.
The most important reason of course Is the
drought. Through hydrodynamic calculation,
the reason can be concluded as follows.
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(1)Due to sand mining on outlet of lake, the bed slope and
the discharge from the lake to the Changjiang River
Increased.

(2)The control of reservoirs in branches decreased the inflow
of the lakes.

(3)The water level of the Changjiang River was low, it can
not back the water from lake to river.

(4)The water released from the Three Gorge Reservoir Is
clear water with lower sediment concentration, the scour
and filling conditions are changed in the Changjiang River.
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Calibration

Validation

A 4
Coupling model of river
and lake
1-D and 2D model

A
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o Key Issue:

Linkage of 1-D and 2-D
models
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2D flood model

2D shallow water equations
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Validation of the model
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for some hydroloaical stations
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Slmulatlon result ondlscharge
for some hydrological stations
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Water level simulation for Dongting Lake
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Water level simulation for Poyang Lake
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Flow field simulation Q NN

For Dongting Lake
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Flow field simulation 1mis
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« Regulatron ruIe of Three Gorge Reservoir

. Durrng flood season, when storage IS unnecessary, water level is
controlled as 144m(limitation water level for flood control ), inflow is
basically equal to outflow.

 When storage is necessary, the highest water level is 175m, and
decreased gradually to 144m after flood.

* In general case, storage begins after flood season , water level
increased to 156m ( 172m ) at the end of Oct. also considering water
use on navigation and water supply for middle and downstream.

 From Nov. to next May, water level decreases gradually to 144m if
water level is 156m at the end of flood season or to 152m if water level
Is 172m at the end of flood season according to the requirement of
power generation and navigation.
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4) Water pollution monitoring and
assessment
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Remote sensinggaonitdting

\

NRSCL

e o r' N34 t
ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic
hEAER-ENEEREE IR TE IR T HIR 011 F R AT & 7w phAE 20115F6520-24H



[ vamhas |y 1oy

, ’.{_
e

A HHSUPERE

12
——Ti me( hr ) =1022
10 —=—Tj me( hr) =1054 ﬁ
—&— Ti ne( hr) =1310
<+ 8
L
1{1121)(
N~ 4
2
0

0] 100000 200000 300000 400000 500000 600000 700000 800000
EIFEES (M

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic

PEMEP-EONEEREE R "RIFRI"THR011IFE RIS fE5 kg 201146H20-24H



f
iF 120

~F
=, A
i 100
' gy ;@%U’ ‘““-:3‘_,,(‘%5.*'\;#.5#!‘.@5:‘
. 80
|:||.H 60
40

20

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM

PEMEP-EONEEREE R "RIFRI"THR011IFE RIS

®Section every 2 km

© I T T 3R 3

\xﬂ\k —— K IR |

100000 200000 300000 400000 500000 600000 700000 800000

EEEE(m

20 - 24 June 2011 | Prague | Czech Republic
5% RE 20115F6520-24H




2-D visual display
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Thank you for your attention
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Response of Dongtlng Lake
Environmental Changes
to Climate Fluctuations

and Three Gorges dam In

China
IWHR




Climate change of Dongting Lake
basin by using meteorological data
from 1960 to 2008
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Yearly mean temperature

Yearly mean temperature anomaly
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Precipitation

Annual precipitation Annual precipitation anomaly
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Flood/drought over the Dongting Lake basin
based on TRMM precipitation data and regional
Integrated Z-index from 1999 to 2008
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Data: TRMM 3B43, from NASA website

800 - 3000
&
e y=0.938x 2500
2 600 g~
g =
.= 200 & 3 2000
B 400 g
g
= 300 S 1500
2 200 &
- = 1000
100
0 500
0 100 200 300 400 500 600 700 800 500 1000 1500 2000 2500 3000
3 A Wk Ao 324 22 Bk B/

Monthly and annual precipitation scatter diagram of TRMM and rain gauges from 1999 to 2008
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Monthly regional integrated Z-index in the Dongting Lake basin from January 1999 to December
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Basin flood/drought grades
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Monthly integrated flood/drought grades in the Dongting Lake basin from January 1999 to
December 2008
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Distribution of the precipitation variation coefficients in the Dongting Lake basin
(The contour interval is 0.025)




Dynamic Monitoring of Water Area Variations
In Dongting Lake from 2000 to 2008 Using
Terra/MODIS Time Series
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Water Body Extraction from ENVISAT
ASAR Images Based on a Modified Otsu
thresholding Method
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¥ Eight scenes ENVISAT/ASAR APP-1P
imageries during the low and high water
season of 2007 year were use to monitor the
flood of Dongting Lake.

ID Acquiretime Data Polarizatio Incidence  Space  ascending

level n angle  resolution /descendi
mode ng

1 2007-3-11 IMP_1P H/H IS5 30m descendin
g

2  2007-4-15 IMP_1P H/H IS5 30m descendin
g

3 2007-5-20 IMP_1P H/H IS5 30m descendin
g

4 2007-6-27 IMP_1P V/V 1S3 30m descendin
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The histogram of the backscattering coefficient for the eight
preprocessed ASAR images
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Optimal threshold searchmg results by the modlfled Otsu method

Time Left-peak  Right-  Inter-peak  optimal
peak valley threshold
2007-3-11 -20.0367  -9.03671  -16.5367 -15.8367
2007-4-15 -19.5498  -10.0498  -16.6498 -15.3499
2007-5-20  -20.0834  -9.98340  -17.0834 -16.4834
2007-6-27 -15.2501  -7.75012  -12.5501 -12.2501
2007-7-13 -19.8435  -7.74347  -15.6435 -15.2435
2007-7-29 -20,5582  -855821  -16.5582 -15.658
2007-8-20 — — — —
2007-10-10  -19.2492  -7.54919  -14.5492 -14.0492

Note: The histogram of the backscattering coefficient for 2007-8-20
ASAR data has only one peak, so the modified Otsu method is not

applicable.
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ASS|m|Iat|on of remotely sensed
flood extent

Objective: To quantitatively utilize the rich remotely sensed data from satellite
Imageries in the analysis or prediction of flood routing processes, a variational
data assimilation (4D-Var) method is proposed to assimilate the flood extent
data into a two-dimensional (2D) flood dynamic model.

State-of-art of flood assimilation: Based on the proposed 4D-Var method, the
water levels derived from RADARSAT-1 image of a Mosel River flood event
(1997, France) was assimilated into 2D flood model and was proved to be
capable of enhancing model calibration. However, water levels from satellite
Imagery are indirectly retrieved by estimating the waterline elevations using the
remotely observed flood extent and topographic map (or a digital elevation
model). The accuracies of available water levels are low, typically 40~50 cm.
Additional step, i.e. the water level retrieval could be found when we conduct
the assimilation of remotely sensed water levels into hydraulic model.

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic

hEAEB-ENTEBAE IR TH R 01 E AR S 5 itk 201146520-248



@ﬂgﬂﬂ

5) Assimilation of remotely sensed for flood
extent
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As direct observations, the remotely flood extent can be directly
derived from satellite imagery and with close spatial resolution
(like, 30m of Envisat ASAR and 250m MODIS data) comparing
with the mesh size normally applied in flood modeling. Therefore,
we would like to answer a question if we can assimilate flood
extent data directly into the model by identifying the parameters
using the 4D-Var and then improve the flood prediction.
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J, =wh’

J(p) = 0.5(29 L-w ) H+Y wfhf)
()1 outside of the remotely sensed water area but inside of the computed water area

)2 inside the remotely sensed water area but outside of the computed water area
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Twin experiments
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Dyke-Breach
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Dyke-Breach——Experiments

Twin experiments ( synthetic data )

Observations :
( 1) stage hydrograph at central point
( 2 ) water extent at different time

Description of observations

Group A One flood extent at t = 5s

Group B Three floodextentatt=1, 2 and 5s

Group C Z(t), water level hydrograph at central position of floodplain (measuring time
interval is 1s)

Group D One flood extent at t = 5s and Z(t)

Group E Three flood extents att =1, 3 and 5s and Z{t0
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The RMSEs of the runs
assimilating observations
of Group A, B, C,Dand E
decrease by 50%, 64%,
45% , 48% and 41%,
respectively.
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Assimilation of real remotely sensed flood extent

Study area
15°300'E 15°400'E 15°50'0"E
] ] ]
N
: A Y
o o
L) o L
(] b s 31 7 = [
o / o
(13 [L8]
p Mengwa FHood Detention Area
z d
o o
2 - o
(a2l o
oy o
™ L1
S

-

1

25125 Okm

Wangjiaba Gatess . . z

B i o

-bi - T T "
115°300"E 115°400'E 115°500"E o

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic

hENZBB-EBMNEEREE IR ETHRI"TRR01IFEARHIT & fE5% fhiMg 20115F6520-24H



Luminance of MODIS image with Band
7-2-1 and the extracted flood extent
with different threshold values of digital

number (DN)
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luminance

DN=121

MODIS data with 250m resolution
at 11 July, 2007 over Mengwa Flood Retention Area

DN =110

DN =126
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Results

Mg, TETI 1 Bhin

(b} experiment with ny=0.025 (c) experiment with ny;= 0.8
Assimilation of flood extent extracted from MODIS data with 250m resolution into 2D
model, the Manning roughness coefficient, » is identified to improve the analysis of flood
routing over the Mengwa Flood Retention Area.

The computed flood extents based on different initial guess n0 values (blue covered area)
are compared with the results with variational data assimilation method (labeled as VDA,
red line). We obtained the consistent flood extents (red line) in both experiments as
shown in (b) and (c) with different initial guess »0 values by using the variational data
assimilation method
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Thank you for your attention!

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic

PEMEP-EONEEREE R "RIFRI"THR011IFE RIS #x Hhutg 2011456H20-24H




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Comparison between predicted and observed hydrograph�at Wangjiaba Station, Huaihe River�
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Temperature
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	2D flood model
	Slide Number 29
	Slide Number 30
	Simulation results on water level�for some hydrological stations
	Simulation result on discharge� for some hydrological stations
	Water level simulation for Dongting Lake
	Water level simulation for Poyang Lake
	Slide Number 35
	Slide Number 36
	Regulation rule of Three Gorge Reservoir
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Response of Dongting Lake Environmental Changes� to Climate Fluctuations and Three Gorges dam in China �
	Climate change of Dongting Lake basin by using meteorological data from 1960 to 2008
	Slide Number 50
	Temperature
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Optimal threshold searching
	Slide Number 82
	Slide Number 83
	Assimilation of remotely sensed flood extent 
	Slide Number 85
	Slide Number 86
	Cost function
	Twin experiments
	Dyke-Breach
	Dyke-Breach——Experiments
	Slide Number 91
	算例1
	Slide Number 93
	Assimilation of real remotely sensed flood extent
	Slide Number 95
	Results
	Slide Number 97

