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A Survey of Ecological Knowledge and Information
for Climate Change Adaptation in Korea
— Focused on the Risk Assessment and Adaptation Strategy to Climate Change —
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Abstract: This study aimed at investigating present research and knowledge-base on climate
change adaptation in ecosystem sector and analyzed the current status of basic information on
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ecosystem that functions as evidence-base of climate change adaptation to deduce the suggestions
for the future development for knowledge and information in biodiversity. In this perspective, a
questionary survey titled as “the ecological knowledge-base and information needs for climate
change adaptation” with the researchers who were engaged with adaptation studies for biodiversity
in the ecosystem related-research institutes including national and 17 regional local governments-
affiliated agencies in Korea. The results are as follows; current status of utilizing ecological
information which supports climate change adaptation strategy, future needs for adaptation
knowledge and ecological information, and activation of utilizing ecological information. The
majority of respondents (90.7%) replied that the ecological information has high relevance when
conducting research on climate change adaptation. However, only half of all respondents (53.2%)
agreed with the real viability of current information to the adaptation research. Particularly, urgent
priority for researchers was deduced as intensifying knowledge-base and constructing related
information on ‘ecosystem change from climate change (productivity, community structure, food
chain, phenology, range distribution, and number of individuals) with the overall improvement of
information contents and its quality. The respondents emphasized with the necessity of conducting
field surveys of local ecosystem and constructing ecosystem inventories, advancing monitoring
designs for climate change in ecosystem, and case studies for regional ecosystem changes with the
guidance or guidelines for monitoring ecosystem change to enhance the quality of adaptation
research and produce related information. In terms of activation for ecological information usage,
national and local adaptation network should be working based on the integrated ecological platform
necessary to support exchanges of knowledge and information and to expand ecosystem types in
time and spatial dimension.

Keywords: Ecosystem, Climate change, Biodiversity, Risk assessment, Adaptation strategy,
Evidence-base, Ecological information
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Step1: Analysis of adaptation strategies in
ecosystem sector in local government

Analysis of the local adaptation planning in
ecosystem sector

Step2: Workshop for knowledge sharing of loca
government

Presentation on adaptation topic and focus group |
interview |
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Step3 : Questionnaire survey on information demand

Process of the survey and analysis

sector of local government

Currem research on adaptatlon policy and

J—! Questionnaire design
sector

|

| Vul bility and risk in Y i
‘ |
L L

Y | = Survey groups and method

= Current status of vulnerability and risk

= Current research on climate change

assessment in ecosystem sector 3 adaptation in ecosystem sector Mailing Survey (self-written)
. . . . ‘
= Current adaptation planning based on the * Ecological information applied for Statistical analysis (freq 'y analysis)
vulnerability and risk assessment
vulnerability and risk assessment — * -
Deriving k ledge-base on climate adap

| = Feasibility review by expert and advisory meetings

and information demand

Figure 1. Procedure and method of this research.
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A. Current use

‘ ‘ B. Information demand ‘

‘ C. Activation of utilization
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Figure 2. Questionnaire design.
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Table 1. Overview of the survey

Type Details
Researchers who were engaging in ecological policy and basic science of climate change adaptation (20
Survey channels | researchers from 20 local governments, professors from 20 universities, about 130 researchers from 7 national /
public institutions)
Respondents 64 persons (response rate : 49% = 64/130)
Survey method | Mailing Survey (self-written)
Survey period Oct.8. ~Nov.3., 2018 (27days)
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Table 2. Number of responses and response rate by type of respondents

Classification Responses (% of responses)
Male 55 (85.9%)
Gender Female 8 (12.5%)
* Other (no response) 1(1.6%)
50s 28 (43.8%)
Age 40s 27 (42.2%)
*30s 7(10.9%), 60s 2(3.1%)
Professional degree PhD ‘ 26 (87.5%)
* Master’s degree 8(12.5%)
University (Professors) and related researchers (Individual) 36 (56.3%)
Research institutes of local government (Local) 18 (28.1%)
Organization National and public research institutions (National) 10 (15.6%)
* Government affiliated organizations 10 (15.6%),
governmental agency/corporation/association 1 (1.6%)
Biology ecolosi);l(/e?,vxﬁZi(;ir;ren/eirgs/e lcelr}d;giﬁs architecture / 31 (48.5%)
Major Forest resources 12 (18.8%)
* Urban planning (urban ecology) 3(4.7%), water resources / water quality, coastal engineering 3 (4.7%),
environmental policy 2(3.1%), other 1117.2%), non-response 2 people (3.1% )
. Vulnerability / risk assessment 27 (42.2%)
Research topic - -
Climate Change Adaptation 56 (87.5%)
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Table 3. Research supportiveness of ecological information
R Not at all Not likely ‘ Neutral ‘ Yes fairly Very much
esponses

(% of responses)
Relativeness 64 - - 94 313 59.4
National 10 - - 10.0 30.0 60.0
By demand Local 18 - - - 444 55.6
Individual 36 - - 139 25.0 61.1
Usefulness 64 1.6 10.9 344 34.4 18.8
National 10 0.0 20.0 50.0 30.0 0.0
By demand Local 18 5.6 11.1 333 333 16.7
Individual 36 0.0 83 30.6 36.1 25.0

Q7. Do you think that the presence of ecological information is related to the research on adaptation in ecosystem sector?
Q8. Do you think that the ecological information which is currently provided support you conducting the research on adaptation in

ecosystem sector?

A AR R FA oo FAIL THAAAB AU AT e
O

5 AA jAe] Zaghks & 4= it A Ft AR 713 A-S o Al AR A g 4
A v+ (KEI 2016) 2 12 SH{THTable 4).
2) A 25 FAE HHFR 8 APAEL V)50l HIE AR o5 7S
7|5 wstof| whE AEA A5 A A7 9 3 714E4Y, CO2 5% Wzt gt A= &
A4 o] £4 Areof whef, Syt Al ojwRt HE 5] ZlggE|o] & Wb, 7] SHIIE Q1Igh AYE|A Ha;
50| Rkl g5 Hete|ojof T gRelstltt, & of thgt A= vlEstthe ool 5 o] F3ith
S A ALAS ol IASE FE SR W AT (Table 5). 53] 7]1$29 § 2% 9 9o thet &
ol wheh HetEojop o AHE =&k A5 & = TESATHZE 53%, 5 52%), HEAH

Table 4. Ecological information demand by the topics of adaptation in ecosystem sector

Topics for climate change adaptation in ecosystem sector

Biological Seasons (start or ends of seasons, growth period)

Temperature (average, maximum or minimum temperature, volatility, seasonality, sea level rise)

Climate factor change

Rainfall (average or extreme rainfall, volatility, seasonality)

Extreme weather (typhoons, floods, droughts, wild fires)

CO, Concentration (atmospheric or ocean concentration, ocean pH)

Productivity (change of forest or grassland productivity, productivity gap between C3 and C4 plants)

Community structure (Increased species diversity of meadow plants, change of plants distribution of
alpine or cold climate, change of marine life community)

Food chain (disturbance of nutritional stage, lake ecosystem, or coastal and intertidal ecosystem)

Phenology (Seasonality of plants or animals)

Ecosystem changes due

Distribution range (movement of flora or fauna distribution)

to climate change

Population (increase, decrease)

External form (changes in size, formation, change of shape)

Sex ratio

Genetic and evolution

Extinction

Korea Environment Institute. 2016. Manual for local adaptation planning (1) — ecosystem sector
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Table 5. Ecological information demand by the topics of adaptation in ecosystem sector (% of responses)

Current status of domestic research Importance Urgency
Adaptation topics Enough Poor Important Urgent
(very much | Neutral | (verypoor | (very much | Neutral | (very much | Neutral

+ fairly) + fairly poor) | + fairly) + fairly)
1) Biological Seasons 10.9 46.9 422 76.6 234 672 29.7
Climate 2) Temperature 53.1 37.5 9.4 85.9 14.1 62.5 28.1
factor 3) Rainfall 51.6 344 14.1 79.7 20.3 56.3 359
changes 4) Extreme weather 37.5 29.7 32.8 84.4 12.5 68.8 28.1
5) COz concentration 234 484 26.6 734 20.3 59.4 313
6) Productivity 3.1 43.8 53.1 73.4 25.0 54.7 40.6
7) Community structure 7.8 37.5 54.7 78.1 18.8 59.4 344
8) Food chain 4.7 26.6 67.2 76.6 20.3 62.5 359
Ecosystem 9) Phenology 7.8 37.5 54.7 71.9 26.6 60.9 344
changes due | 10) Distribution range 6.3 46.9 453 82.8 14.1 79.7 17.2
to climate | 11) Population 7.8 35.9 56.3 79.7 17.2 68.8 29.7
change o E ternal form 3.1 25.0 70.3 438 453 35.9 51.6
13) Sex ratio 3.1 20.3 76.6 43.8 422 32.8 43.8
14) Genetics and evolution 4.7 18.8 76.6 51.6 37.5 344 46.9
15) Extinction 7.8 344 57.8 79.7 172 76.6 18.8

responses = 64 (national institutions 10, local institutions 18, individual researchers 36)
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Table 6. Potential solutions to enhancement of adaptation research and information
(% of responses)
o e | w1 | s
National 10 300 (Ié‘c’gz}ly;zziysﬁﬁtgggo%go 20.0 30.0
By organization Local 18 >33 aégg:;z;isl};ﬁri?ﬁi?svggogyzg'3’ 16.7 11.1
Individual 36 334 (]Laggzly:tfeﬁiﬁﬁn‘g’g‘é‘gyg 06, 361 19.4

Vulnerability and risk assessment by ecosystem type (total 6.3%, local institutions 11.1%, individual researchers 5.6%)
Predictive modeling of ecosystem changes (total 3.1%, local institutions 5.6%, individual researchers 2.8%)
Ecosystem changes and impacts local government (total 1.6%, individual researchers 2.8%)

Q13. Please rank the number in oder of the priority regarding future adaptation research and improving information production.

Table 7. Potential solutions to the production of ecological information

Joint survey based on ecosystem information Monitoring Improving local
Responses needs of national and regional needs guidelines / manuals | ecological map
(% of responses)
Total 64 29.7 50.0 18.8
National 10 30.0 60.0 10.0
Local 18 38.9 389 222
Individual 36 25.0 52.8 194

no response : total 1.6%, individual researchers 2.8%

Q14. Please rank the number in oder of the priority regarding complementary measures for production of ecosystem information.

W 5 DA Gkl el 2Abetiet. &g 4 e AR REE g kA o AbAstar et
EAN A s AR F4E nEsshe Ute AR AR RS A AAof Hit
FAEHE AR SHAES dud 2AR AW 3 R AT =7 5 2AR o8l ARt
HET Avkae] AR Fadeleks wolA 713 AL gl ofof, FHef i
Stof] wh AYeA e} HUE Y % A/ spoleee]l AT AL Afshs RS TR8kL %" il
of 7Mg ¢AlA R dasithe oo gttt FAoR FET 4 e ASHEYAY &
(A 50%, 5 60%, AAA 38.9%, U8 52.8%). YERSTHCA A 36%,
A =7 H A A 2L B 7oA 39%)(Table 8), o] UESR == 57}l EAfsh: the
TR O|FOIA|IL glom, AL A7 Bl AT Ay AR ARE S A, A oA A
A Adgol RETE o] Qlnk, ¥ AdLAE o= JRE AT ot HEAGATE SA) Ak
AP EHY Sl I 24P BEAE flell = AR VIestH 2SR HRE
7h g AR Q] FERAL sty HotAlEE = HE Aol dR] 27| 2 AR 279
< 2IE A71E 718k JUSItk(Table 7). AEiA 2 DB=

AR WF Y e 2t ol et 4 LI dAEE =AY
Hop 24 ofv]= 8 >‘<4°ﬂ ou) QA E-E= L 2 o) & AAZF HAE 2

2] A A7} 2

2 THAA| 28%, %+ 30%,

HE7F

74 BHRE 93 13

lOm
EHU

8 50%, AAHA 22%, e‘I_

E=SRAR) o] uhet

Z AEA ol A R s}
. &RF 99411 DB
Q7 ik Ayzkstar 91%)

A2 50%, LRt 17%).
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Table 8. Potential solutions to the information use and exchange

Operathn of . Exchanging Producer’s
adaptation Sharing . ecosystem .
Management Sharing - opening
network ecosystem vulnerability .
O | L . case e || R
Responses . of the DB . . study information
to national spatial unit assessment to public
and regional) method p
(% of responses)
Total 64 359 14.1 28.1 4.7 4.7 10.9
National 10 50.0 10.0 30.0 0.0 0.0 10.0
By Local 18 22 167 50.0 00 56 56
organization
Individual 36 38.9 139 16.7 83 5.6 139

no response: total 1.6%, individual researchers 2.8%

E2-4. Please rank the number in oder of the priority regarding use and exchange of ecosystem information.

BN AR B ARt MARE AR AS  F/RIAE 2 A3 ATAE Gl AR
AR Qla WASH A Aste Batstel, Y BRE] I 877 7MY A ekt ow(319),
AR A O] AR DB AN BaE 1 g9 T FE olof Ik Aol it 4 ﬁ 2 34
CHCAA] 1%, Z5 10%, XA 6%, LR 14%). ©] G T AE AIAHRAM Y =7ke] Aol ] e)4
gol 2] 9] A At A, FHA/El AT FrE & B AR UERTH25%). T 71 a4
S Qo] T4 5 BT Sue Wnel A APAES AU e 24 2 ATl 43}
Al BEE Y8h3 9ldTh A SRS skl Qdet. A RA AL A=
=7hek Al o] A, AIYIEY A 5 AR EA]
o 3L7]48k 73sllol
9 771 2ok of epziatof e ast gieh, F7b1w 2 o
MR A E MR T AT/ ROPAE  u ATAES F1 W B8 F9 AR £7
7hedl, SAR Wa A 5 e FEE A oS4, A 5 S8l didt A4S SHAAA
AR E O A2 AE7IRE Zsket & 4= Qi & & 275t YSith(Table 9)
Table 9. Potential solutions to the reinforcing the research foundation on ecological adaptation
Reinforcing the Enhancing the Diversification of G rasing
responsibility of coun regional capabili information sources through promotion
P ty ry £ pabiity and education
. o . Research
Strengthening Establishing | Training .
Res ibili h o] || R
ponses | responsibility . researc regio . » .
Information | . " with Citizen | Raise .
for institute on | experts . Promotion
. . platform . national | network | awareness
information regional of local
. and local
production base ecosystem
government
(% of responses)
Total 04 25.0 313 6.3 9.4 6.3 1.6 78 12.5
National 10 10.0 30.0 10.0 20.0 10.0 - - 20.0
By . Local 18 333 27.8 5.6 5.6 11.1 - 11.1 5.6
organization
Individual 36 25.0 333 5.6 83 28 238 8.3 139

Q16. Please select all the contents regarding enhancement for research base of climate change adaptation in ecosystem field in South
Korea. Please rank the number the first 5 contents in oder of the priority.
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