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Man and Biosphere Perspective:
Studies in Berchtesgaden National Park
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Advances in Flux Network Measurements

and Derived Products for Management

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.
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Anomaly in net ecosystem production in 2003 relative to baseline

Analyzing the causes and spatial pattern of the European 2003
carbon flux anomaly using seven models

M. Vetter'. G. Churkina®, M. Jung', M. Reichstein’, 5. Zaehle', A. Bondean”, Y. Chen', P. Ciais®, F. Feser®,
A. Freibaver!, R. Geyer’, C. Jones®, D. Papale®. J. Tenhunen’, E. Tomelleri'”, K. Trusilova®, N. Viovy®, and
M. Heimann'

Biogeosciences, 5, 561-583, 2008
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Biome-BGC Applied
at Regional Scale
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BM = Blue Mountains, CC = Cascade Crest, CP = Columbia Plateau, CR = Coast Range, EC = East Cascades,
MEB = Morth Basin and Range, SR = Snake River Plain, WC = West Cascades, WV = Willamette Valley

Export due to fires, timber and crop harvests
= 63% of NEP.

Climate variation and management sensitivities.
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Influences of changing land use and CO, concentration on ecosystem and landscape
level carbon and water balances in mountainous terrain of the Stubai Valley, Austria

J. Tenhunen **, R. Geyer?, S. Adiku *®, M. Reichstein ¢, U. Tappeiner ¢, M. Bahn 9, A. Cernusca 9, N.Q. Dinh ?,
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Global and Planetary Change 67 (2009) 25-43
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The ratio of annual GPP/ER with stand age for fire and harvest sites.

Amiro, B.D., Barr, A.G., Barr, J.G., and 24 others,

Ecosystem Carbon Dioxide Fluxes After Disturbance in Forests of North America
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ATMOSPHERE BIOSPHERE

LITHOSPHERE HYDROSPHERE

From Alberti, M. 2009. Advances in Urban Ecology; Integrating Human and Ecological Processes in
Urban Ecosystems, Springer Verlag, pp 366.
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But Fluxes Are Much More ... Assessment
Requires Quantifying Many Dimensions

Levels of GPP to Reco

Need for auxiliary energy inputs

Export of primary production

Rates of nutrient turnover and loss
Radiation, nutrient, water use efficiencies
Degree of throughflow

Odum, E. 1969 The Strategy of Ecosystem Development. Science 164:262-270
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Case Study: Landscape/Regional Flux
Analysis Focusing on Agricultural
Production versus Impacts on Water Quality

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.



o N

Complex Terrain and Ecolaglcal I-leterogen (TERRECOQ)*
- A prolect at Iandscape to reglon : __,_,ale \

“ll
*

Soyang .L'ake
el Watershed

9 gt BRIIE o Han River Basin’ vr o o
C%‘%-\b) B . '-.{_ '"’_._ [ -."' r K'il"g WEII"I Dl? e 7_.&_. ~
i Tl = N ¥ il i
GM&W& dk‘m {] \SEGUILEDU' 4'\

ecm O i Kyunggl Do
{'Incheon (-g:}.‘

rhor-_ by i
7 B

“l-ll..
** o

o Anyang

Yeong’hfe_ung--dg.. i~ e '_1.' ﬁﬂ uWeon -'?
. Ehkﬁ%“%%? e AR
G o i?f,fr-—i;}-. \ ; !
adnterr ated Stuﬂles of Fluxes and Balances Ecosystem
= % Pracesses; SogialResponse and Alternative’ Futures o

g
*

lllI----n‘illl' e Fat
B, 3 ¢
S

2008 TerraMetrics
¥ @EDDB Euwpa T@‘nchnaluqlss
Imaqe © 2008 'DigitalGlobe
e Image NASA




Complex Terrain and Ecological Heterogeneity (TERRECO)
- A question requiring social-ecological analysis
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A Strategy for Quantifying Landscape

Services: Land Surface Phenomena

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.



=
o
)
<
O
®©
£
o
o)
0p)




16 0.4

*
0.3 N o o ‘:“ P 3 Py
0.2 \ 3 }
2
0.1 N
0
90 150 210 270 90 150 210 270
300 5
4 -
200 - 3 |
2 |
100 | 1|
0 AA. DN oan A.AA‘N AAAAA r\M A4 M 07
90 150 210 270

90 150 210 270



0.75 -

0.5

0.25 -

90 150 210 270









Landcover

[ | Water
I Built-in

Rice
[ ] Upland
2 Kilometers Bl Forest

e | ] No Data




Understory

Carpinus
Quercus
4
Gwangneung 2006 -
3+
°
£ 27
GPP = 1 ”- m O =B

0 | | | : :
/\/\ 23 24 25 26 27 28

GPP and NEE, g C m* day""

s ' ‘ WW June June June June June June
NEE

ET, mm day™’

Gwangneung, Korea 2007
ET 4
3 | Sapflow
T T T T T T 2 n
0 60 120 180 240 300 360 -
T 1
Day of Year £ ET

E 0 T T T T |

120 150 180 210 240 270
Day of Year



www.bayceer.uni-bayreuth.de/terreco

| Thin line Spain
Thick line Japan

Day of Year

Surface Exchange

a
Plant Growth

.
Yield




_ 6 Zhao Peng, unpublished

>

©

©

-

-

m i
Ll

T, 6]

% N

o 01 280 280 .
&

O

@ 5

L]

=

-12

I=

()

-

Q.
O

2

(D)

(D)
) 2




s coniferous forest
deciduous forest FE Featurs_crond
9 10 = EE Tnland wabar
AL
- ?ﬁyﬁfimkp_ | Decidunus Forest
G TR N B O [0 Coniferous Forest
: e et B Barren
120 180 240 0 20

[ Mized Forest
B Lrban
I C3arassas
B Rica paddy
B 1nland wetand
I Cabbage
B Qcean
= Crehard
| Radish
[ Potato
B B=an

rice )
nopsic
g

=

GPP, gC m? g




Haean Landuse Haean GPF JD' 202 09 Hc]eun ET JD‘ 202 09

Featurs_croo]
2 Tnlard wakat
| Decid :
[ Coniferous Fore
B Earren

| Mixzd Forest
B Lrban

I 3 arassas

M Rice paddy

M 1nlard wetand



A Strategy for Quantifying Landscape

Services: Nutrient and Water Balances

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.
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A Strategy for Quantifying Landscape

Services: The Economic Perspective

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.
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Fig.7. Yearly income for major crops in Haean. The income data obtained from Rural Development
Administration in Korea (RDA). a) income of 5 major crops from 2002 to 2007 and b) income for spatial
crops including orchard. Haean basin is characterized be low temperatures, therefore orchards were not
established before the last 10 years. However, the percentage of orchards is increasing steadily along with
climate change. In the case of Codonopsis and ginseng, their areas have also increased, but the product

supply is currently outstripping demand.






Economic to Process Model Linkages:
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A Strategy for Quantifying Landscape

Services: Integration and Scenarios

AsiaFlux Workshop 2010, New Challenges to the FLUXNET Community in Resilient Carbon/Water
Management, December 1-3, 2010, Guangzhou, China.



TERRECO Focuses on a Transdisciplinary
Evaluation of Ecosystem Services
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Production/Hydrological Framework:
EROSION-3D HydroGeoSphere
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Development of Scenarios: Future Climate and Land Use
Fertilizer and pesticide reduction, subsidies for land use with erosion
control, new pricing of clean water supply, modification of water
distribution . . . even reunification (?)



Agency Discourse and Scenario Development

Complex Terrain and Ecological Heterogeneity (TERRECO)
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“One of the anomalies of modern ecology is the
creation of two groups, each of which seems barely
aware of the existence of the other. One studies the
human community, almost as if it were a separate
entity, and calls its findings sociology, economics
and history. The other studies the plant and animal
community and comfortably relegates the hodge-
podge of politics to the liberal arts. The inevitable
fusion of these two lines of thought will constitute the
outstanding advance of the present century.”

Aldo Leopold, Berlin 1935



Landscale to Regional Scale Concerns About
Human Well-Being in the Context of Global Change

www.millenniumassessment.org

Problem Solving Will Require Us to Put It Back Together.

A problem of scale, focus and complexity
A question of flexibility and willingness
A dilemma of dedication

BUT, New Program Design

will contribute to problem solving related to global change

and tight links between education and environmental policy.









