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EcoNTU

ECONTU

Ecosystem observatories for a Network of Terrestrial Units

A synoptic sensing system to monitor Taiwan’s ferrestrial environment

Elevation (m)
3052

I °

National Ecological Observatory Network, Inc.

-




Flux Tower @ National Taiwan
University (NTU)

1. Chi-Lan Mountain (CLM)
1600 m a.s.l.
Evergreen needle leaf forest
2. Guandu Natural Park (GNP)
4m a.s.|

Grass marsh ecosystem
3. Xitou NTU Exp. Forest (XT)
1150m a.s.|

Evergreen needle leaf forest

4. Pingdong Planted forest (PD)
70m a.s.|

Newly planted broad leaf forest
O NTU flux towers
O oOther flux towers

CLM is operated by Dept. of Geography NTU and National Dong-Hwa Univ.
GNP is operated by Dept. of Geography NTU.
XT and PD are operated by NTU Exp. Forest and Dept. of Forestry, NTU
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EfabEz 2 - 3 * 4]

No Chinese English Latin

"Name  Name Name
1 MkfELaK Honduras Mahogany — Swietenia macropnylla King
2 PR Chinaberry Melia azedarach L.
3  HIE'ZFE Rose Wood Pterocarpus indicus Willd
4 & Indian almond Terminalia catappa

. Fraxinus griffithii C. B.
5 O%fEfs  Formosan Ash S
o Comphor Cinnamomum camphora (L.)
Presl.
. Cinnamomoum osmophloeum
=

7 LA Cinnamon Kanehira
g EEM Taiwan Zelkova Zelkova formosana Hayata

o sKEF  Poonga-oil Tree Pongamia pinnata (L.) Pierre

ex Merr.
10 Z=E5445 Flame Gold-rain Koelreuteria henryi Dummer
11 T EHE Golden Shower Cassia fistula Linn

No. +3F[FHA! Land use type

Sapindus mukorossii

12 fwidF  Soap-nut Tree Gaertner 18 R Fallow ground
13 X Autummn Maple Bischofia jabanica Blume 19 R Building

14 #d7%F  Formosan Sweet Gum h'g#égambar formosana 20 FAEM Grassland

15 EEMgfsf  Palimara Alstonia Alstonia scholaris (L.) R. Br.

16 T-H Mango Mangifera indica L.
17 FERS Betal palm Areca catechu Linn
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> i& $k & A :2002-2003 # ok = e
Autummn Maple |

> #4482 A . 1,500 trees/ha o mpnar

Rose Wood

> 9% B JLi7-24 cm oncme oo

Species

Chinaberry

> 7}%1—;5 4'10 m Indian almond

25 2T g . 0 5 10 15 20 25 30 35
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16 plots were set around flux tower
(100 ha); in addition, 4 subplots were
set according to FIA plot design.

250m

~

Sub plot radius:7.32m

250 500 Meters

Tavam. :
4 %g 7 125
i) ‘un.i 1 Taiwan University






o Li-7500 and CSAT3 (20m) s feanpnon

A EF3H(LI-190)

e Solar radiation sensors A IR R0
 Profile observed system

 Soll heat flux, soil moisture,
. . WEILRR A A (PLSC)
soil temperature profiles. .o

o Two soil respiration system s e
- - ER A (IMP450)
designed by Dr. Naishen s B
- - . “ RA AT (P50
Liang (National Institute for FERLANES TG
- - ; Z8 fesi3] m(LI-820)
Environmental Studies, Japan) RER R 45 THE 154
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(ECONTU3o: f — H£28)

EC-RawData Converted-RawData :4' Profile Data ! Metearological Data
4. 10Hz > 10Hz i 2min_average | |5 30min_average
. lmmm g ———— :
LRt i drrhrdor ks 1

Ta, RH, PAR, Rn, G,
* Raw data QA/QC
u, v, w, Ts, T, pc, pw Je.pe.pw _ isibili
Instrumental diagnostic flag

— Instrumental diagnostic flag
— Inter-comparison

absolute limits

RAWDATA

skewnass & kurtosis 7
wind direction

— Spike removal ll

1 chn statistics

e e -

g, caculation
[ T it Pebwirinte |
I 1 ] 9. Stora

1 ge
— Amplitude resolution cosepan mon-f Tnelos M casiaten |
g Fine thermocouple J 19.58Maval_, ! 30minave |
z --r---r--

A m ; -

- - 7] Planar-Fit ¥ ___

- bSOIUte II ItS 8 10. Rotation w 120 Advection 1!

ol o FTmmmmmmmEmmETATTTTTT == Caculation :I

@x Covert Sonic Temperature : 30min ave i

a m—-pe===i

— Skewness & kurtosis P P R
|‘1 2F}ovarianca Caculation I‘:Tl I_[ ';,f.?

— Wind direction ﬁ: §
— Raw data stationarity B | -

: Rainfall duration
Evaluation ‘Wind Direction

16, 30min ave

Magnitude limit
ns. Quality ] EC FLUX DATA Heavy Fog duration

15'Qualll)r €
Evaluation

e Coordinate rotation
 WPL correction

18. FINAL FLUX DATA »iiiuipiuiuiutuloinipiolel NN
30min ave

Fe,LE,H, M, Rn, G

QC Flag, 2/L, u*,

Sc, Sq, Sh, Fadv

u, v, w, Ts, Tc, pe, pw, 1chn statistics,

FLUX DATA

(J.Y. Juang,2010)
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100%

(b) m Before QC
90% | u All day
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Mean wind speed Dominant wind direction
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Bowen ratio (H/LE)
(B = 0.42)
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Accumulation (2010-2012)

12

8

4

0

12

8

4

s s | s B

12

Q

AT e (Lin et. al.,2008)
<
y=-1.740 + 0.822x - 0.023x°+ 0.001%° n
9 15 | r*=0096
o
[[] MAIAB
« 10 F y=_0506+0.150x + 0.006x*

Stem accumulative C (Mg C hal)

R*=0.99

n

Biomass(kg tree”! yr'!)

10
3 Age (years)
%ﬁ% S GRS b4 YR AE 4 R (CAIAB)fI P29 4: F(MAIAB)

\)
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< MNatidfal Taiwan University

Annual increment (2011 and
2012)

_(______

Zelkova

(#K)

Annual increment (Mg C hal yr1)

0123 4586123458612 345486123475

—

2011 2012 2011 2012 2011 2012 2011 2012




Annual increment (Mg C hal yr1)

Year
Increment

2011
1.53

2012
2.78

v o

05 1.0

‘2009 2010 2011 2012 2013

NEE(umol-mi* -s™)
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= am . Locations of vegetation plots at Xitou site
«'dq' | = ____._a.,_,m.,,-f,,ﬁ”Y..,_._“__ﬁ_.._,__‘,.r_f_m_m.n B - S .
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> :$ k& 1950 #
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> *ﬁj’rs 28 m L Plots ] XTO1 & XT02 Towers W@’E

Japanese cedar
<———Broadleaf forest I Agri. Weather Station S
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Observing elements, sensors Mounted
and models Heights ( m)

\f
2\

Symbol

VA

g X

6‘«

Open path system

(Campbell CSAT3; Licor LI7500 S0

LI-COR 7500 35 1
Campbell CSAT3 [

30=-/

Close path system

(Campbell CSAT3 & EC155) |2

(Gill Ws4) 25,32, 36

Temperature and humidity 0.5,1,25,6,8,
(Vaisala HMP45C) 10, 18, 25, 32, 36

Quantum sensor

( Licor Li-190) 51501525, 35

Net radiation meter

(Kipp & Zonen NR-Lite) 12,35

Net radiation meter
(Kipp & Zonen CNR4)

LI-COR 7500 [
Campbell 20 T
CSAT3 i

40

ti;( Q Ii:l Ultrasonic anemometer 0.5,2.5,6, 18,
P W
ol —
cow
[—

Soil heat flux sensors

(Hukseflux HFPO1SC) 0.08

liI Soil temperature sensors
——

- (thermocouple T-type) 0.15,0.2,0.5
1 5 T Soil moisture sensors 0.05, 0.15, 0.2,
= —
| (Campbell CS616) 0.5
- Infrared thermometer (IRT)
- Q (Apogee IRR-P) 15,32
1 0 -: Rainguage 40
| (Ogasawarakeiki N68)
- I H Rainguage 0.5
5 = ];iI (Texas Electronics TE525MM) |

—= C02 and H20 profile system (0.1, 0.5, 1,2, 4,8,
(Licor LI-840) 16, 25, 30, 35




EEFIR G0 L 210 062%(2risms 2011) o LBk BEE o

Rainfall (mm)

RH (%)
[e]
0]
I

Air temperature(°C)
=
(6)]
T

Mean air temp.
= Max air temp.
= Min air temp.

Jan Feb Mar Apr

Shal Taiwan University

May Jun Jul Aug Sep Oct Nov Dec
Month

Wind speed (m/s)

Solar radiation (W/m?)

Evaporation (mm)

1.5
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1.2
1.1

1.0
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300
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200
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55
50
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o BrE TIoT g B-FiE89% - 40m high EC system

° v \ A 2% c 100% £
q.\':’\-”?"é” +%K%J 1< % 80%
. . T 60%
V VERIELE 1T7% - S o
©
v OEEAE  62% -
v Cozii 1 62% o S 100% E
2 80%
g 60%
o A0%E |
Problem Solution S 0% Lo
YooowE
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EJE'J /%\ L Date

Before QC

After QC (all day)
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After QC (nighttime)
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Bowen ratio (H/LE)
(f = 1.09)

Energy balance ratio (EBR)
Y(H +LE) /Y (R, — G)=0.8

1.2
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3 4 EC155HLiRI % #

]
[

NEE (umole m2sec?)
Y

1
N

1
(0]

O Ay ™
Qq\'\, @\ Q\

N

(2012) 16 % 6,7,10,11 6,7,10,114

W e W eI
7.62 0.70 3.47 2.45
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Conferences held at NTU
Experimental Forest

o 2008 International Symposium on CO2 Flux Monitoring Technology, Dec 16-19 2008
o 2010 International Symposium on Forest CO2 Flux, Dec 6-7 2010

» 2012 International Conference on Global Change, Forest Adaption and CO2, Water and
Energy Flux Monitoring, Dec 17-21, 2012
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