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EFar(Society for Wildlife Forensic Science) @ EFEET A #hYie kil 2 B (%
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(2) ST & BRI B T NS5 REF L TR E ~ HERE FH B 1 SE@HIBIRE
B 2 27 55 2 Jm S AV K & (COP25/CMP15/CMA2) = 21108512 H2H~12H 13HA
BT 2G5 BERRHTMSRIGE KR EHRE 55 (BLFEREDDY ~ BUZOM =5RBeR
TSR~ BRAC Sy B AR RIS ) AHRR AR - 5 MRS ek ok S 8 2 i i B PR 5 fet s
EARE

(3)2h02019 EIFEMRCERBER S & (IUFRO) 25 A g © kb - EEAYE
(Curitiba)Z 2019 EUFEASERRER: S & (IUFRO)SB2SEA G - WHTS R AR E
SERHS PLR B o Fe s R - R IR EREIMASE 2 BRI B - SR ER T FE Ak
RERIES S ZRERE -
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(1) Society for Wildlife Forensic Science : Going to participate the
Society for conference of Wildlife Forensic Science in Barcelona, Spain.

Published papers - Bushmeat species identification: recombinase polymerase
amplification (RPA) combined with lateral flow (LF) strip for
identification of Formosan Reeve s muntjac (Muntiacus reevesi micrurus)
and masked palm civet (Paguma larvata)

(2) COP 25, CMP 15, CMA 2 : Going to participate the COP 25/CMP 15/ CMA
2 1in Parque Bicentenario Cerrillos in Santiago de Chile, Chile from 2 to
13 December with a pre-sessional period from 26 November to 1 December
2019.

(3) International Union of Forest Research Organizations : Going to
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participate the International Union of Forest Research
Organizations(IUFRO) in Curitiba, Brazil; 29 September - 5 October 2019.

Published papers : Silviculture: Our way of beating the odds

SFEH
(1) B FYsE R 2R 9t H B 2Z « RV It S R FEfE A2 BRI PR BT AR B s sk L 22
By ar(Society for Wildlife Forensic Science)
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?—*f‘%,n’ﬁ 100 % v B4R 2 2500 % & /43R % & > 2 A Barcelona
Convention Center o

(Z) BF2W 2 EFERPER~ N ER FLRAPITREF L6 P
Pl Er o3P 5 LAMGIRE QI L e E RENHE
= Rl R e L X 29 v Bushmeat species identification:
recombinase polymerase amplification (RPA) combined with lateral flow
(LF) strip for identification of Formosan Reeve’s muntjac (Muntiacus

reevesi micrurus) and masked palm civet (Paguma larvata)
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Bt A BRERPER

WERYFLARPATRF 2 F P S %R 2 2 o Bushmeat
species identification: recombinase polymerase amplification (RPA)
combined with lateral flow (LF) strip for identification of Formosan
Reeve’s muntjac (Muntiacus reevesi micrurus) and masked palm civet

(Paguma larvata)

Bushmeat species identification: Recombinase polymerase amplification (RPA)
combined with lateral flow (LF) strip for identification of Reeves' muntjac (Muntiacus
reevesi) and masked palm civet (Paguma larvata)

Yun-Hsiu Hsu!, Kun-Wei Chan'”, Wei-Cheng Yang*

'Department of Veterinary Medicine, National Chiayi University: *Department of Veterinary Medicine. National
Tarwan University

Species identification by using mitochondrial DNA 1s a convenient method for species identification
of wildlife meat samples. The objective of the present study is to develop a recombinase polymerase
amplification (RPA) method combined with a lateral flow (LF) strip for identification of Reeves'
muntjac (Muntiacus reevesi) and masked palm civet (Paguma larvata) in bushmeat. The DNA of these
two species were amplified by a pair of specific primers based on the cytochrome b gene over 15min
at a constant temperature ranging from 37 to 42°C using RPA. RPA reaction was carried out on a metal
tube block heating with a USB mug warnung coaster connecting to a mobile power. The amplification
product was visualized by the LF strip within 5min using the specific probe added to the RPA reaction
system. The total operating time from DNA quick extraction to result visualization is around 40 minutes.
There was no cross-reactivity with other closely related species. RPA can differentiate species even
when using boiled, fried, grilled, stirred or marnated samples. The advantages of sumple operation,
speediness and cost-effectiveness make LF-RPA a pronusing molecular detection tool for M. reevesi
and P. larvata detection on-site. It 1s highly possible to apply this method to other wildlife species
identification as well.

Kevwords: Recombinase polymerase amplification, Reeves' muntjac, masked palm civet
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2019 Refinement

|| |
2019 Refinement to the 2006 IPCC Guidelines
for National Greenhouse Gas Inventories
|| |
2019 Refi 1t has been d!

The following Overview Chapter and the underlying “2019 Refinement to the 2006 Guidelines for National
Greenhouse Gas Inventories” including the Glossary have been adopted/accepted on 12 May 2019 at the 49th
session of the IPCC.

Overview Chapter

--- coming later -—

Volume 1 General Guidance and Reporting

Volume 2 Energy

Volume 3 Industrial Processes and Product Use
Volume 4 Agriculture, Forestry and Other Land Use
Volume 5 Waste

Glossary
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X ez 4> % (Nature-Based Solutions> NbS) & &+ # iz 7 5 %

AB e F B A R p 2002 & WE A NDS iR L3

| "
NbS — one-third UCN’s work on NbS
framework

IUCN UNFCCC of "“lm _ 2018 UN Climate Action
position paper Global Programme (/ - \ aﬁ:;iﬁ Sotutions

' ' i "'ﬂ\“'; BT
s o 2017 TNC Natural
- Climate Solutions

Use of the [ -
term Nature 2018 UN world water
based M|I|t nnium # Development repost 2018
Solutions Ecosystem Nature-Based Solutions
Assessment
NbS at core of EU

World Bank  Natural Solutions research and

report report Biodiversa innovation

B 5 A p A2 % (Nature-Based Solutions > NbS)# & i 4%

(2 := p Cohen-Shacham - et al. » 2016)

FLapEavf B o P IUCN $13¢ NDS thik 5 1 M4k~ 7 8

Pk AR F IR oA B AR T E A A g e i ik
DA REALE PR R A SEARALTCA P S REFTE o (Cohen-
Shacham > etal. » 2016) » H @ #1{ it ¢ PP e &7 § TR~ P
T2 RFTRAF C RER G AFREEEREIALEFRE A AT
(Cohen-Shacham - etal. » 2016) - % ¢ } j£_2000 & B 40 >t Fek ~ &
tﬁﬂ@%%&ﬁﬁﬁ&?%%kﬁi%&%%wq 4 i

HiRE RRT AR A2 F RBERAN P Kb Rige e

PG AERERG - T S BARR T A &
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— 1

* kP ¥ gFsp = 1~ 4 (Cohen-Shacham - et al. » 2016) :

® Restorative (Ecological restoration > Forest landscape restoration >

Ecological engineering);

® |ssue-specific (Ecosystem-based adaptation; Ecosystem-

based mitigation; Ecosystem-based disaster risk reduction; Climate
adaptation services);

® |[nfrastructure (Natural infrastructure; Green infrastructure);

® Management (Integrated coastal zone management; Integrated water
resources management);

Protection (Area-based conservation approaches - including protected area

management and other effective area-based conservation measures).

2

7 2 NbS 5 Fabeng g d j kLG AR RAP M T 2

T R RANRALE A F 5 RIEET B R IE A E %



http://www.coa.gov.tw

Z

NbS # ~ 38 R R :
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6. B>ty B B

-

7 AGRE R AR EF BBk 2 i % SLRAME R g

8. A LIt K E T H =R LB PR
b g RY T oS4 12/9-12/12 % - r B EHAAM R E EH 0 £
SEZRCLE: K5

% 112/9-12/12 % = % 22 B ikip b % i € 3%

Date Time Title Type of Event Room/Venue

Global Collaborations of Nature Based

Mon - 11:30 - Side Event

Solution  Demonstration and Knowledge Side event

09/12/2019  13:00 Room 2

Exchange for the future

Mon - 11:30 - Contributions of Nature-Based Solutions Side Event
Side event
09/12/2019 13:00 to achieving Ghana's NDC Room 4
This is What Innovation Looks Like:
Mon - 15:00 - Side Event
Implementing Subnational Forest and Climate Side event
09/12/2019 16:30 Room 2

Strateqgies



https://unfccc.int/event/global-collaborations-of-nature-based-solution-demonstration-and-knowledge-exchange-for-the-future
https://unfccc.int/event/global-collaborations-of-nature-based-solution-demonstration-and-knowledge-exchange-for-the-future
https://unfccc.int/event/global-collaborations-of-nature-based-solution-demonstration-and-knowledge-exchange-for-the-future
https://unfccc.int/event/contributions-of-nature-based-solutions-to-achieving-ghana-s-ndc
https://unfccc.int/event/contributions-of-nature-based-solutions-to-achieving-ghana-s-ndc
https://unfccc.int/event/this-is-what-innovation-looks-like-implementing-subnational-forest-and-climate-strategies
https://unfccc.int/event/this-is-what-innovation-looks-like-implementing-subnational-forest-and-climate-strategies
https://unfccc.int/event/this-is-what-innovation-looks-like-implementing-subnational-forest-and-climate-strategies
http://www.coa.gov.tw

Date

Mon
09/12/2019

Mon
09/12/2019

Mon
09/12/2019

Mon
09/12/2019

Tue
10/12/2019

Tue

10/12/2019

Tue
10/12/2019

Tue
10/12/2019

Wed
11/12/2019

Wed
11/12/2019

Thu
12/12/2019

Thu
12/12/2019

’

’

’

’

’

’

’

’

’

’

’

’

Time

15:00 -
16:30

18:30 -
20:00

18:30 -

20:00

18:30 -
20:00

15:00 -
16:30

16:45 -

18:15

16:45 -
18:15

18:30 -
20:00

11:30 -
13:00

16:45 -
18:15

13:15-
14:45

18:30 -
20:00

Title

Averting the climate and biodiversity

crises: natural solutions pivotal in delivering
NDC ambitions

City Climate Action! Activating the

potential of cities for low-carbon and resilient

development.

2050: Vision of Transformed Food

Systems for People and the Planet

Nature-Based Solutions on the ground

(SDG15): UN support to people and landscapes

Driving adaptation in mountains through

community- and ecosystem-based innovation

Climate-resilient  water _management

approaches

Climate impact assessments as climate

services to support adaptation policy and

planning

REDD+ and Market-Based Approaches: A
REDD+ Registry and Trading Platform

Forest-based solutions in the tropics for

combating climate change and achieving the
SDGs

Building resilience of mountain

communities: data and science for policy action

Nature-based Solutions-Mangrove

Conservation and Zero Deforestation

Agricultural Production as Cases

Learning for Climate Action:

Implementing the Paris Agreement through

Education > Training and Skills

Type of Event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Side event

Room/Venue

Side Event
Room 1

Side Event
Room 5

Side Event
Room 4

Side Event
Room 1

Side Event
Room 2

Side Event
Room 1

Side Event
Room 4

Side Event
Room 2

Side Event
Room 6

Side Event
Room 1

Side Event
Room 2

Side Event
Room 3



https://unfccc.int/event/averting-the-climate-and-biodiversity-crises-natural-solutions-pivotal-in-delivering-ndc-ambitions
https://unfccc.int/event/averting-the-climate-and-biodiversity-crises-natural-solutions-pivotal-in-delivering-ndc-ambitions
https://unfccc.int/event/averting-the-climate-and-biodiversity-crises-natural-solutions-pivotal-in-delivering-ndc-ambitions
https://unfccc.int/event/city-climate-action-activating-the-potential-of-cities-for-low-carbon-and-resilient-development
https://unfccc.int/event/city-climate-action-activating-the-potential-of-cities-for-low-carbon-and-resilient-development
https://unfccc.int/event/city-climate-action-activating-the-potential-of-cities-for-low-carbon-and-resilient-development
https://unfccc.int/event/2050-vision-of-transformed-food-systems-for-people-and-the-planet
https://unfccc.int/event/2050-vision-of-transformed-food-systems-for-people-and-the-planet
https://unfccc.int/event/nature-based-solutions-on-the-ground-sdg15-un-support-to-people-and-landscapes
https://unfccc.int/event/nature-based-solutions-on-the-ground-sdg15-un-support-to-people-and-landscapes
https://unfccc.int/event/driving-adaptation-in-mountains-through-community-and-ecosystem-based-innovation
https://unfccc.int/event/driving-adaptation-in-mountains-through-community-and-ecosystem-based-innovation
https://unfccc.int/event/climate-resilient-water-management-approaches
https://unfccc.int/event/climate-resilient-water-management-approaches
https://unfccc.int/event/climate-impact-assessments-as-climate-services-to-support-adaptation-policy-and-planning
https://unfccc.int/event/climate-impact-assessments-as-climate-services-to-support-adaptation-policy-and-planning
https://unfccc.int/event/climate-impact-assessments-as-climate-services-to-support-adaptation-policy-and-planning
https://unfccc.int/event/redd-and-market-based-approaches-a-redd-registry-and-trading-platform
https://unfccc.int/event/redd-and-market-based-approaches-a-redd-registry-and-trading-platform
https://unfccc.int/event/forest-based-solutions-in-the-tropics-for-combating-climate-change-and-achieving-the-sdgs
https://unfccc.int/event/forest-based-solutions-in-the-tropics-for-combating-climate-change-and-achieving-the-sdgs
https://unfccc.int/event/forest-based-solutions-in-the-tropics-for-combating-climate-change-and-achieving-the-sdgs
https://unfccc.int/event/building-resilience-of-mountain-communities-data-and-science-for-policy-action
https://unfccc.int/event/building-resilience-of-mountain-communities-data-and-science-for-policy-action
https://unfccc.int/event/nature-based-solutions-mangrove-conservation-and-zero-deforestation-agricultural-production-as-cases
https://unfccc.int/event/nature-based-solutions-mangrove-conservation-and-zero-deforestation-agricultural-production-as-cases
https://unfccc.int/event/nature-based-solutions-mangrove-conservation-and-zero-deforestation-agricultural-production-as-cases
https://unfccc.int/event/learning-for-climate-action-implementing-the-paris-agreement-through-education-training-and-skills
https://unfccc.int/event/learning-for-climate-action-implementing-the-paris-agreement-through-education-training-and-skills
https://unfccc.int/event/learning-for-climate-action-implementing-the-paris-agreement-through-education-training-and-skills
http://www.coa.gov.tw
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WA RFRHRES T BEME (IUFRO) 2019 %+ 7 BE * + § 44
International Union of Forest Research Organizations (IUFRO) 2019
XXV World Congress Attendance Report

M i S 5HBRETFERE M3
% e

R%HEF3 ﬁﬁﬁ&ﬁiﬁ B (International Union of Forest Research
Organizations - IUFRO) 5 & RIHE &k E47 3 497k = 2 2252
g AIm e B PR AHA REHEF T RE TR HERE A

LR EEZ A o TR ST R R SR EEALE IR
o 20 1892 & - p % IUFRO & B B 126 B » ¥F 600 i #15 &
fo> 15000 # 00 b etk B R E P F R R o LR 2 g3 AR
who NGO 282 — o B % IUFRO % & & 9 £ 3 #¥(Divisions)
2 H B 43w 1 i¥ 2 (Task Forces) - IUFRO R R+ & 5 & ¢ 72 B - =i &
A ~ ¢ (World Congress) - # p m*ﬁ% g 2 1;:]:%‘?—‘5 VInEFLFAT D&
SABF s {E T A KT # |UFRO shizsags p L > ¥ 3F M Tevi
B > 5148 IUFRO & kT & 0™ o o

IUFRO 2014 £ 2 WA P B LR S Y v EL < ¢ 7 > 11:g

S8+ #4482 4 g (Interconnecting Forests » Science and People) % #

P A% & 5% 2015-2019 967 § K vk & £ 8L & 42 4 A7 ehdpth(Forests gy

N
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for People) » #+k¥ 5 i % & (Forests and Climate Change) » s ¢ A %
e 4tk 2 % & A 4 (Forest and Forest-based Products for a Greener
Future) » 2 4 % 4k 1+ > 2 fi s JR7%% 2 4 » i=(Biodivesity » Ecosystem
Services and Biological Invasions) » % #+k > 3 3 & -k 2 3 #(Forest »
Soil and Water Interactions) % T 78 1 ;R4% o %= ~ ¢ ¥ 4T3 2019 #

& @ B2+ = (Curitiba > Brazil)zZ B %~ 7 & F ~ € -

- ~ & ggﬁﬁﬁ :
IUFRO2019 %+~ 7 E =~ ¢ 2 IUFRO £]= &k » % - =t ™ £
BRBEEY R A € o A+ ¢4 ¥ & hir % (Servico Florestal
Brasileiro - SFB) %2 = & R %47 % 2% (Empresa Brasileira de Pesquisa
Agropecuaria » EMBRAPA) . # £7%> > 2019 # 9% 29 p 3 10 " 6
Pad a8 (Parana) ™ g R 2L H 3 BF %23 278 %
7552015 #a@ A 1F 900F »AEL "0 5% 2% A2
Bz - > 2010 £ 2T EES R Sk R L e 2 NHE
2R o A& €3 3% T B 3%2. Expo Unimed Event Center # 7% -
FHEHT % 9 20 A4Echd fg o AU g X P IMIA D 5 Uil S8
A AL AES BE O Ho

=~ MEREAE
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A 4 1990 # % - =X %4r 4v £ < Montreal £ 7% IUFRO + € >
1o % #£1284.11.01 % 8§4.03 #* 7 = (Research Group):z. & + & 15
#2019 EF4? EHF I ABRT L EGAL o ALY BFHRF e
2019 % ¢ - =X €k 5 A4 H A K £ IUFRO * ¢ -
A 2019 & 90 27 pod FFISHENF - SD 2T HELBH

AT A ER SIS A RET TR ERLIREZ AT o

-\g
fen

R0 5pd B2AT 3 IR ER G ERTAPEEL L
107 7 p A E S -

AR MR GRF A AW G IR £l
Bt APFCI R BAPE T i i mEmal i K
AR ERF REFEREL LD R E 2 HERRTH R
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preb s g ARBONE AT AFEETES X Fde o

= g

AL g 9T 30 pAZI0" 6Pk BB TP ok FHRE
223 M A 5537 3000 A Fde o g B2 RAEAL S 2HE
# (Plenary and sub-plenary sessions) » $jis ¢ 3% (Technical sessions) 2 #c

i 7% 47 (Digital posters) % E p (Bl— )o g ¢ » & p T =2 8.1 &}
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i et =]
% iufro2019 XXV IUFRO | Forest Research and Cooper o e
293EP1- 5OCT World Congress - [* pm

CONGRESS SCIENTIFIC PROGRAM TOURS EVENTS EXHIBITION AND SPONSORSHIP TRAVEL AND LODGING MEDIA AND NEWS REGISTRATION

XXV IUFRO World Congress - IUFRO 2019
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Sessionn Soutions
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Bl- ~ IUFRO 2019 XXV & F + ¢ & 4%

&4 ®3RALI P 500 IUFRO 20142019 2 47 5 3 4L 5 k45 o 4
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-
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Werner Kurz 42 4 o 2=t 28 g 21 & affd g G ¥87Y iz 2
AP BRI T A d B TR #&i#g’v’ﬂﬁf!% cE P T EOREITREAL A
%22 Sub-Plenary %42 o & 4 %4cd 2 ¥ % JP. Skovsgaard #c# 1
A 4F v Sub-plenary D1b: “Close-to-nature Silviculture: For people >
products and natural processes” o p* i 38 7 fitim4cieiE 2 HP p R D
AT A g7 3 R EROFARELRORHE LK H P 0
A A E S EF Y thtkE Dr Owari # & & 4 A 53 37 ¥ thdeie o
BB ARA BT @ BRI w0 @ TR Y L AR &
Skovsgaard %325 IUFRO % - A3 3 2 4 > 7w L A A g, 2 4
FoAAdph o P ailEe v HRE A2 o

P TE AL LB FgFE ks “BbSa Climate change
environment and conservation: challenges from the analysis of tree rings”
PEATE R L RE A AR U S AT ROE T LR REL S 5
B P EREIP L0 FFARTHET A% @ A RAY -
T EpdR 2 > 2P 5 “Effects of Competitions on the Relationships
between Tree-ring Width and Climate” - 12 & = % 4~ & 9 kL ¥r
PRERRZ A HFE P AF 7 PR BAET AR

GELF B R RS & F AT LT e

10 1p :
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B P E o AL A S H € 3R “Fla: Teaching and training in
silviculture > silvics and silvology”- 3% € 34 ¢ J.P. Skovsgaard ##3 # >
TREFRL HmR s ERHRE Y P THEDEL M o 3k
20T TRl AL o A A Rt Bt g3k Y TR A e P & “Silviculture:
Our way of beating the odds” - — 4 Skovsgaard #c#2#7if 2 » I 5 &tk
B AT R S A MA B R - THBRARE KT AR A L%
HERTATENHURE EAE > L g7 s PEETHE SRR - 304
FH A HH A EREE G Ap e R AL IR TR T
Bl - fad A G AR P 2 M MY R T AR
e R > F SRS 2 RS L 2 2R A F R

CERBEAE RS R AET R P 2K B A

“Biodiversity - Ecosystem Services > and Biological Invasions” » ¢ 53 £

B+ #2 Bjorn Hanell %3213 > o 4o £ X FHB 4 I

%

Suzanne Simard ##:% CITES #43 & Ivonne Higuero 1% 1 # = 7 :#
Aot 2R ER? LB IR HEHEY P 2HFERE 2 R LHREE
AP A B SR BB R o T & on Sub-plenary R 4 4c “Forest
Communicator's Forum: The Big Bang in Forest Communication” - * ¢
HA R A Hhice BHREF T TS % G denii S N2 A
B2 AL < B PR LR g 2 2 2R o BPNE IR
304 ] %4 7 “FIc: Forest Science editing in the context of Open Science:

.M
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what changes are ahead for us?” - :%:& 48zt IR 7 FisH 7| A F
2 B (Open Science) 2 % % # F“Open Access” = & F » 5 jisp 7 %
ERAC P 6 {2 o E PIFTOR oo F Rl L A% B Ao E T

Poit B Ap (e 05 i T F  hiR g o

103 2 p

A p 5 S4B € 3% 5 “B4b: Data Fusion for Improved
Forest Inventories and Planning” - & B2 487 tithic®™ & & 2 b F
FLk R deF AR E B G REDBATH O R EHRTARA LSS (H
B AP ERAIK S T k& A % (Forests and People) » #
Benfdfddoim * Fedhira 42 B en 2 FEIRIF AR A LA S 2 2R4
2R A oA P 2R E RIS F R ikarF 0 Dr.
John Parrotta = Dr. Parrotta 7= ¥ 5 * — = IUFRO &g & - T = p]3 &
%4 “B4d Global monitoring network of tree mortality patterns and trends”
FTRAL e o pLRAE S IUFRO 372 = cngd w1 ive sk > H p oo
2 BAeE R 2R E RN K2 HARR  FIR N ¢ 5 Bicip < A
FHEHES LR > 2 OERAZE 10 £ 0 » EUF R EZEY

1T F AT E AT RITHE SREHFE AT F o

Ap 5= gg @ S (In-Congress Field Trips)p o & 4 4-4c

LA
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5 17 i R ARDRENELSLZ TS M3 B fp 30 44
EMBRAPA 2_ gk sh o F 5 % 9:00 d14F » adsid sk (s 7 £ d
# § # =%k Araucaria angustifolia 7= f£ = 4 7%+~ (Paran pine) & =
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B5a: Climate change, environment and conservation: challenges from the
analysis of tree rings, 30™" Sep 2019, 15:30 - 17:30

Effects of Competitions on the Relationships between Tree-ring Width and
Climate

Biing T. Guan B¢ % % and Bo-Yin Chen & {p ]

School of Forestry and Resource Conservation, National Taiwan University,
Taipei, Taiwan

Abstract

One of the goals of dendrochronology is to clarify the effects of
interactions between tree growth and environmental conditions across space
and time, e.g. the influences of competition and climate. The main objective of
this study is to understand the differences in climate signal expressions among
trees grew under different initial spacings in a sugi (Cryptomeria japonica)
plantation in central Taiwan. This study used ensemble empirical mode
decomposition to develop chronologies. Correlations were calculated between
the detrended tree-ring width chronologies and local monthly climatic records,
including the monthly average of daily maximum temperature, the monthly
average of daily mean temperature, the monthly average of daily minimum
temperature, and monthly precipitation amount. Results showed that the high-
frequency variations of sugi ring widths, regardless of the initial spacings, were
negatively correlated with temperature, especially the temperature from the
previous summer to early current winter. Except for trees grew in the narrowest
initial spacing, high-frequency variations of sugi ring widths were also
negatively correlated with the amount of precipitation of the previous growing
season in general. Trees grew in the wider initial spacings showed stronger
relationships with the local climatic factors. Only ring widths after the initial 15
to 20 years of growth had significant correlations with large-scale atmospheric-
ocean circulations. In summary, sugi trees in the study area were more sensitive
to local climatic variations when they grew under a weaker competition
situation.
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Fla: Teaching and training in silviculture, silvics and silvology
1%t Oct 2019, 08:30 - 10:30

Silviculture: Our way of beating the odds

Biing T. Guan i % 7

School of Forestry and Resource Conservation, National Taiwan University,
Taipei, Taiwan

Abstract:

Silviculture is considered to be a core course in classical forestry education
program. However, many undergraduate students in Taiwan, perhaps around
many parts of the world as well, nowadays challenge the idea with the question
and argument: “Why we need to learn silviculture? It is a waste of time because
nature will regenerate trees for us.” From a probabilistic perspective, the
likelihood of any single seed can survive and become a regenerating adult is
next to zero. Nature uses hundreds of years, by continuously outputting seeds,
to even the odds, but the outcomes are unpredictable. In this presentation, I will
argue that silviculture is our way of beating the odds and obtaining more
predictable outcomes. An example based on a restoration project in Taiwan will
be offered to strengthen the arguments.
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B4h: Novel remote sensing approaches to quantify carbon stocks, structure and
functional diversity of forests — 1
30" Sep 2019, 15:30 - 17:30

Integrating Mobile Laser Scanner System and Unmanned Aerial Vehicle
to Measure Tree Characteristics

Chi-Hua Chang 3 4= # !, Chaur-Tzuhn Chen & §F #' 2, Jan-Chang Chen it i
Iﬁ_ 2

YInstitute of Tropical Agriculture and International Cooperation, Pingtung,
Taiwan. 2Department of Forestry, Pingtung, Taiwan

Abstract

Forest resource inventories corresponded with models according to the purpose
of survey equipment and management. With the advancement of science and
technology, manual survey mode can be changed into a survey mode of high
technology equipment. In this paper, the practical operation is used to explore
the application of Handheld Mobile Laser Scanning (HMLS) and Unmanned
Aerial Vehicle (UAV) in forest resource inventories. Further, we use Terrestrial
Laser Scanning (TLS) as the valid data to compare the accuracy. With
advantage of handheld mobile laser scanners (HMLS) and UAV, we discuss
with estimating limitations and potentials of forest plot surveys. Using TLS
data as ground true data, we combine the HMLS point cloud and UAV point
cloud data to estimate the tree height of 43 trees. As One-way ANOVA results
displayed, the tree height results between HMLS (11.8+2.1 m) and TLS
(15.9+3.2 m) has significant differences (P<0.01), but after we combined the
UAYV point cloud and HMLS point cloud, the results shows no differences
(P>0.05) with combined point cloud data (16.7+3.7 m) and TLS (15.9£3.2 m)
point cloud data. For the TLS method, it has much more limitations for our
investigation in Taiwan including time consuming and few conveniences.
Combined point cloud data has more flexible procedure with high accuracy
instead of time-consuming TLS method.
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C1li: Traditional coppices: ecology, economy and ecosystem services
1%t Oct 2019, 08:30 - 10:30

Influence of Plantation Stand Structure Change by Thinning Operation
Ping-Hsun Peng #; %5 #+ 12, Sheng-Lin Tang A & +& 2, Chi-Hua Chang & 4=
# 3, Yu-Xuan Zhan £ = % 4, Chih-Ming Chiu #8 & P 2, Chaur-Tzuhn Chen
Mg ¥ 4, Jan-Chang Chen puzd 5 4

!Graduate Institute of Bioresources, Pingtung, Taiwan. 2Taiwan Forestry
Research Institute, Taipei, Taiwan. 3Institute of Tropical Agriculture and
International Cooperation, Pingtung, Taiwan. “Department of Forestry,
Pingtung, Taiwan

Abstract

Taiwan Kagome Co., Ltd has implemented understory thinning operation in
their Swietenia macropnylla plantation since 2011. Thinning rates set from
25% to 45%. In this study, we investigate the juvenile trees, which from 14 to
20 years. We use Three Parameter Weibull Probability Distribution, conducted
from Maximum Likelihood Method to simulate the diameter distribution before
thinning and after. As results, the Dn values of K-S test are all lower than
threshold value (D0.05). The estimation results by Weibull Probability
Distribution of different age trees demonstrate well, validate with 100%. It
means this method is effective to display diameter distribution with different
age plantations. With parameter of Weibull, a value, which is annual increasing
of thinning plots shows from 0.81 to 0.93, all higher than Control plots (0.26).
The b values represent three stages, which are before thinning, after thinning
and six years after thinning. Operation method contains four groups, which are
1,760 trees/ha (Group A, b value = 13.5, 13.5, 14.5), 1,200 trees/ha (Group B, b
value =12.9, 10.0, 12.2), 1,000 trees/ha (Group C, b value = 9.9, 10.7, 9.1),
and 800 trees/ha (Group D, b value = 13.6, 12.3, 14.7). The b value become
lower as the distribution curve become smaller in Group A, B and D. After six
years, diameter distribution goes bigger as tree age goes on. However, Group C
has opposite results. The reason we found that lots of trees were dead because
of pest and diseases hazards.
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B4fp: Legacies of disturbances on forest functions (Posters)
2" Oct 2019, 12:30 - 13:30

The Assessment of Forest Disturbance and Vulnerability from 2000-2015
year in Kao Ping River Basin of Taiwan

Ya-Li Huang + ’?s:{“ Chaur-Tzuhn Chen r# §F #", Jan-Chang Chen f# 2 %51
Forestry department, National Pingtung University of Science and Technology,
Pingtung, Taiwan

Abstract

Taiwan is located on the Pacific seismic belt where the geological structure is
more complex, and cause frequent landslides, debris flows and other sediment
disasters. Chishan and Lennon river working circle lays in the national forest
land of Kaoping river basin, and was greatly damaged by 2009 Morakot
typhoon, thus, the understanding of land cover change before and after typhoon
were important tasks in watershed management. In this study, the variation of
forest disturbance index (DI) from 2000-2015 was obtained through Tasseled
Cap Transformation. Moreover, estimating the distribution of environmental
vulnerability through Principal Components Analysis, reduces the number of
environmental variables and determines the weight of principal

components. The results shows that Landslides has indeed disturbed Chishan
and Lennon river working circle. The Integrated of Disturbance Index (IDI) of
Chishan were 2.128, 2.751 and 2.670, respectively, which represents that some
areas were damaged by Morakot typhoon were partially recovered after 2015.
There were no significant change in the annual IDI of Lennon river working
circle; however, differences between each DI level of sample plot was found.
The environment vulnerability in Chishan and Lennon River were classified as
heavy and extreme level of environmental vulnerability accounts for 38% and
31% of the area, mostly are located in relatively high altitude and steep terrain,
where vegetation renewal and restoration is unlikely to happen. Facing extreme
climate challenges, the forest watershed management must be based on the
principle of ecological management and forest structure, in order to maintain
the balance of the ecosystem.
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C4p: Posters from C4 sessions

5t Oct 2019, 12:30 - 13:30

C4p: Forest Assessment, 1st Oct 2019, 12:30 - 13:30, Location: Poster Room -
P11

Estimation of Stand Heights with Unmanned Aerial Vehicle (UAV)
Photographic Image.

Shang-Chuan Huang % _* ##, Chaur-Tzuhn Chen f# 57 ¥, Mu-Yu Huang % p&
%, Jan-Chang Chen p i 5

National Pingtung University of Science and Technology, Pingtung, Taiwan

Abstract

Forest resource inventory provides essential information for forest
management, where the stand height is an important variable for estimating the
stock volume of large-scale forests. Unmanned Aerial Vehicle (UAV) aerial
photography has the advantages of quickly acquiring the large-scale surface
information, high-resolution image, and low flight cost. Nowadays, high-
density stereo point cloud data can be obtained through image-matching, which
is suitable for stand height extraction. The purpose of this study was to extract
the stand height using the UAV aerial imagery produced a canopy height model
(CHM) and to verify the tree height of each tree inventory data in the ground
plots. The results indicates that aerial photogrammetry extracted by UAV
should be used for generating digital elevation model (DEM) and a digital
surface model (DSM). By integrating DEM and DSM, CHM information can
be established based on UAV aerial photography, and no significant difference
between the UAV stand height and the ground data was found. The spatial
variability of the stand height generated by UAV could be used as forest
resource monitoring tools which provides important information for decision
makers in terms of forest management. However, further research on the
application of forest resources inventory, the estimation of stocks and the
application of forest management plans is necessary.
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