Chinese Water Cycle Program

China IGOS-IGWCO working Group
Tentative Working Plan

Involved IGWCO in June, 2004.

o |IGWCO-China WG (Working Group)
established in Nov., 2004

* |In processing 3 to 10 year plan from now.
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Goals:
1. Integrate Assessing Water Cycle Elements

2. Applications to Rational Water Resource
development and Management,

Tasks: o

1.Capacity Building

2.Research on Water Elements

3.Application of IGWCO study to
soclo-economy: China and world

4. Synthesis and Coupling Water Cycle
Systems

5.Scale problems
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Tasks: 1.Capacity Building

e Data base--Space-based, in-situ data
and records

e GIS development
* Training and technology sharing
e Application to water management

e Take active part in IGWCO and others



Tasks: 2. Research on Water Elements
Precipitation

*Soil Moisture

*River flow and Storage

*Clouds and Water vapor

sEvaporation and Evapotranspiration
*Groundwater

*\Water Quility

*Cryosphere e.g., Tibet. Mountaun glacers



Tasks: 3. Application of IGWCO study to
soclo-economy: China and world

 \Water shorage, Drought, Flood (warning
and controlling), water security,

o Water quility and health

e Pollution controlling

e Eco-environmental flows deformination



Task 4. Synthesis and Coupling Water Cycle
Systems with feedbacks

e Hydrological process models

 Distributed Hydrological Modelling (HIMS)

Task 5. Scale problems

o Catchment level

« Large Rivers in China (Yellow, Yangtze.....)

o Countrywide

e Globe (Collaborating Internetional GWSP, IHP
IAHS, IWRA Commities)



Example 1:
Capacity building

The Spectral Database of Typical
Objects on Land Surfaces
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The Spectral Database Contruction
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Establish the uniform standard for spectral
data administration and measuring. (& %4
8 B E AT AR

Collect the existing spectral data and classify
Into grades in quality (W& E2FHHEHHITRE
TR

New spectral data measuring GHEIEX4E)
Collect model for spectrum simulation gk
)

Collect knowledge for simulation and
application (&R By FAERURI N FH 1 Ze 56 5018

Web service and data sharing (MZiR4%)




Typical Objects

Rocks and minerals(CG&#% ,completed)
Water body(7K4&, completed)
Vegetation(fE84%, completed)

—Crops: Wheat, Maize, Paddy rice,
Rape, Cotton

Soil/Desert(+3ZE/YE, in process)
Artificial Structure(#3, in process)
Snow pack/lce(¥K5F, in process)




Application Training of Water
Spectral Data

* Algae chlorophyll density
distribution (i M2k 22 % B 43 A i i)

« Suspending materials density(:EF )
Jo

o Water Quility & Pollution




Example 2:
Capacity building

The Soil Moisture Detections
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Case of IGWCO in China: detecting the soll
water in 1m profile

The method of detecting the soil surface water
was put forward by combining VTCI ( Vegetation
Temperature Condition Index) anNd M1 (Moisture Index ) Dased
on RS data and meteorological data, soil water
correlation model from surface layer to deep layer
was established by the field data. Finally, the
method could be used to detect soil water in 1 m soil
profile and give the monthly soil water in whole
Yellow River Basin during 1982~2000.
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Yellow River basin soil moisture observing

point and RS inversion partition

A river

soil moisture
obhserving point
Bl plateau area

[Loess area
plain area



Database For
IGWCO based
on Remote
Sensing, In-
situ and
conventional
information

The method and
models to

The Flow Chart of Determining Soil Water in Large River

Basin
Evaporation & Remote Sensing
Precipitation in Weather Data : NOAA

Station

l ,,

Soil Water Monitored
in Field

Calculating Vegeter
Index:NDVI

Calculating Land Surface
Temperature : LST

determining soil
water in 1m soil

'

profile in Large
River Basin

The result is fairly
good and can be
provided for better
understanding of the
water cycle changes
in the YRB.

Calculating the Vegetation Temperature
Condition Index: VTCI

A 4

The Model Calculating Soil

Water in Upper Layer

A

l

Calculating Soil Water from

The Model

Upper to Down Layer

Calculating Soil
Water Between Two

Obtaining soil water of each
layer in 1m Soil Profile

layer in Soil Profile




Soil surface moisture VTCI is the Vegetation Temperature
inversion model Condition Index and its formula is:

LSTNDVIi.MAX B I—STNDV"
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VTCI-The Vegetation-Temperature .
Condition Indes, MI-Moisture Index, P1 ]
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where P is precipitation of month and E is evaporation of month.
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Average soil moisture distribution
content in 1m profile from 1982—2000

volumtric , mm
25 111 222 333mm



1.

Brief Summary

Every 10cm soil moisture data in 1m profile from
March to October in 1982~2000 was calculated and
the dynamic change with time of soil moisture and
water balance factor in sub-catchments was analyzed.

The inspecting results showed that the method could
be applied to surveying the soil water for soil profile
In a large scale region over a long time period from
1982 to 2000. Finally, The detected soil water
validated with observations with fairly good fittings.
The result is likely advisable for better understanding
of the water cycle changes in ariver basin.
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