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Introduction

How much water is used by forests in Haean catchment?

Different Elevation

Different Forest Structure
Different Meteorological Condition
Different Species Composition
Different On/Off Set

= Estimate Stand Transpiration!
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2009 Result and Environmental Research,
Elevation, Forest Structure, Species Composition
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2010 Work Plan and Environmental Research
1. Sap flow measurements

Quantify tree water use by over- and under-story species

2 dlfferent sap row methods

- Thermal Dissipation Probes
(TDP, Granier 1987)
= Overstory (DBH > 10 cm)
- Stem Heat Balance
(SHB, Sakuratani 1981)
= Understory (DBH < 10 cry

www.bayceer.de
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2010 Work Plan and Environmental Research
1. Sap flow measurements

Quantify tree water use by over- and under-story species

Install sap flow sensors

“15 TDP + 6 SHB -* 2 different sap flow methods
4 over + 2 understory

- Thermal Dissipation Probes
(TDP, Granier 1987)
= Overstory (DBH > 10 cm)

species” at all the sites

- Stem Heat Balance
(SHB, Sakuratani 1981)
= Understory (DBH < 10 ¢
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2. Site Climate and Soil Water Content monitoring

Bayceer

Bayreuth Center of Ecology
and Environmental Research

Climate condition below the canopy and over the canopy? Open

h
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Overstory Overstory

Area

S -10, 30 cm deep in soil

Light sensors — PAR (Licor), photodiodes, HOBO
Humidity + Temperature sensors — Funky

Soil moisture sensors — Ech,o (Decagon Device)
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3. Leaf Area Measurements

How leaf area changes along the seasons?

Leaf Seasonality Observation

(Nasahara et al. 2008)
3.

1. Select sample shoots
2. Count number of the leaves on the shoot
3. Measure width and length of 20 randomly selected leaves g YEESIES
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2010 Work Plan and Environmental Research
4. Leaf Transpiration and Leaf Water Potential

What are the species-specific characteristics of water use?

Measure Stomatal Conductance (g
- Leaf Porometer (Decagon Device)
- Examine Leaf Transpiration (E)

)

2]

Measure Leaf Water Potential (w,=)

- Potable Pressure Chamber (PMS Instrument)
- Examine Hydraulic Lift

To understand water supply from t leaf surfa

q

Specific leaf hydraulic conducta
=E/(Woa- @1)
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2010 Work Plan and Environmental Research
5. Crown Architecture Modeling (Y-Plant, Pearcy and Yang 1996)

Achieve better understanding of species-specific water use
=» Light-capture efficiencies of different species?
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2010 Work Plan and Environmental Research
6. Carbon Isotope Discrimination (513C)

Water use efficiency before / after Monsoon?

Water Use Efficiency (WUE) = the ratio of carbon gain to w

- Maximize carbon gain when soil water was a ant

- Minimize water loss during the progressing

Tieszman and Archer 1990
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Time Schedule
APR MAY JUN JUL AUG SEP OCT
D Haean, KorealN Deutschland XXIII'| Haean, Korea
IUF
- Data Analysis RO

1. Leaf Area

2. Somatal Conductance

3. Leaf Water Potential

4. Carbon Isotope

- Practical course

1. Leaf Area / Litter Traps

2. Somatal Conductance

3. Leaf Water Potential

4. Carbon Isotope

5. Vegetation Map (Site D)

6. Crown Architecture Modeling (Y-Plant)

7. Sap flow measurements

8. Site Climate and Soil Water Contents Monitoring
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Summary
LONG-TERM - - SHORT-TERM
CONTROLS CONTROLS
STATE Interactive Indirect Direct Scaling
FACTORS controls controls controls factors
Surface Leaf area
Plant roughness Sapwood area

BIOTA — functional l Boundary-layer
types . conductance
( . l Photosynthetic

TIME ) capacity .
\ EVAPO-
Soil

TRANSPIRATION
resources Stomatal »

Water-holding COﬂductance
/ v capacity

PARENT
MATERIAL Water
/ Precipitation g 3vailability
Net radiation
CLIMATE > IVPD Chapin et al. 2002
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