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1. Introduction Comparative Analysis of Existing Design Criteria and Current Conditions Based
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nave shown a distinct trend toward greater intensity and extremity.
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Yongin-si Jangseong-gun Samcheok-si

= Currently, South Korea provides snow load-related design criteria through the Korean Building Code, which (Gyeonggi) (Jeonnam) (Gangwon) AEES——
applies a 100-year return period, and the design criteria for horticultural and specialty crop facilities, which Estimation and comparison of probability snow
apply a 30-year return period. However, these criteria are primarily based on historical observation data and do depthfor pilot areas
not sufficiently account for the effects of climate change. <Lterstuletilinling 1200 22 s nn] il Lt RIS e e L Analysis Resull (2005-2028): - o | T
showed higher values, while Samcheok-si showed Average temperature increased e us
lower values. by 1.5°C, Snowfal decreased
| « Horticultural and Specialty Crop Facilities: Frequenc A s T e e Dagth e B
2. Research Methodology & DB Construction e B | R
=l ";."Slﬂ results were lower in all three rE'Ql'Dr'IS Freguency Analysis: Performed for 100-year (KDS) and 30-year (Horticultural & Special Crop Facilties) retum

Research Methodolo Des el —7 _
g y faly Standards GEV Gumbel - Gj.rPnnggl, Yonginunt: cmj angwon, Samcheokust: em) Jeonnam, Jangseongjunit: cm)

. (KDS) | —amcheok-si 2.0 ¥ .0 ¥ 0 e e S v S
Analysis of Current Snowfall-Related Jangseong-gun [ 0.5 A 1.0 A 1.0 S na cnod | s o v R o
. . . - - . - - . - - - i Calculated Values by Model
Design Criteria and Disaster Prevention Investigation of historical damage data Analysis of future climate scenarios _Desion - TS Sondats oy TN SIS | Vertical Maximum Snow_[Average Unit Weight(Snow

Plans/Measures for Yongin-si 26.0 ¥ 10.6 ¥ o5 average unit weight Deptnimi Depthimm Ber NAn)

* ' * ;?QAEE:LTF Samcheck-si | fecomeontest | ¥ 14.9 ¥ 15.0 -P.Z 1‘; ‘Eﬂ;ﬂg‘; .zE-:;

i o _ . . ) ) 78.0] : :
Analysis of target facilities Selection of Pilot Analysis Areas Development of Climate Change Scenarios R Jangseong-gun | o0 ormore( o o2 —— 5, - Ground snowload, - wu,lwﬂw% 2.+ Snow deth) 20ormare  stapdal® 3.0
6.0] |

Analysis of Probability Snow Depth Comparison and Analysis of Current with Future Frequency Results under Climate Change Scenarios

Derivation of Key Implications Analysis of Historical Probability Snow Depth Considering Climate Change Scenarios
______________________________ SSP1-2.6 SSP2-4.5 |
Comparison and Analysis of Current vs. Future Frequency Results Survey of Current Status and Data | SVONUNE oy iy o T R T
Collection for Climate Change Scenarios T -+ IR A 12 CInerese 027 4 S8 L Increen i
Development of Historical Observation Data DB and Climate Change Scenario DB T T A e e, TV VoAl ] I
Subscription to SSP scenario NC files through an ' | rala s il R R ver ﬂ'lmm%m

official request
DEHE'meEHt of Historical Observation Data DB DE‘U’E|DFJ EE e [ EE Change Scenario Data (S5P1-2.6, 55P2-4.5, 55P3-7.0, S55P5-8.5)
IIJaT.a Collection MetCDF data are structured In KMA Meighborhood Forecast Point SSPS-? D SSPE E 5
Estimation of Probability Snow Depth ) G three dimensions: x, y, and time || Coordinates (Approx. 3,800 Points) g x180°C
«Collect weather data {I:lauryJHnuny} fram 105 ASOS stations e ; : - - a - _ T — : B - "‘I‘bnm Appmrt- i _
e R | _ Extraction of Climate Change Scenarios .o “Termp. Approx. | .

~Salaction of obsenvaiion stations with mora than 20 +Data validity review based an meteoralogical yearbooks and Chenge Ssearenn NetCoF A 5.0°Cincrease | PP 4 6.2°Cincreass

fidmisistrative A
years of abservation data el observation duba Gnid Data Bourdary _ == : L P ¥
= Snow dEFﬂ'l .ar-=l_1,-‘5-i$r'-:|r selected metearclogical - nallr:l:r.u::T «Collection of KMA Tmn::" EL:;T,;T,*T-,L_:L i a | 2.50¢m | e
ohservation stations — i Henrly Data Neighbothood Forecast CitylCounty Dist  Adesnistiatve Soudiey 1 : v R me e {'m
taily haw aily kax. o e rizk, ; ! : - k T - . = o  1.84cm m
. Sl'ull-.r-lir-” U[ ”-"”"”L"n UI'J:EI_'r"C'I.I".'l _\__.-|”|-_:|j SO UEJ:.I-I r:!-r:d- I_T.:‘.I-IL:EFU-l e ——— F:D-lnt Emrdlnat‘:_' D-EI'[.FJ Eupsysan/Gong) = 2 Id E.r'].tlf IEatIDI-II ﬂf Lllﬂltatlﬂl-15 ar']d g
e ML WEragE F-Hour Freal Snoefall Deptl + : Ry S L g
considering data validity persee o mTERRRRReEEE o RERREEET Comparative Review A Snow Depth. Approd. Snow Depth lmn‘f%- Ak
Selection of Stations & Analysis Models Py Analysis & Processing - Tl e s B * The review results by climate change scenaro indicate =t YademDeqemd "R S Detreese
-Inspect stations with 20+ years of data {accounting for cata Matching Gnid Values by Point to , ; o e op g g
: ) . Administrative Boundaries that snow depth decreases under all scenarios, while
‘Selection of stations with cbservation data lossfrelocaton) Analyze and extract point ‘
exceading the minimum observation ’ _E?I?Et TIORINEY AT RONTS RO hm_EEI‘!E:'aF]'?!E i dallﬁ_" _ coordinate '-:I'EIILJEE snowfall tends to become concentrated during EFIEEI'FIE Present
stations for return-period frequency analysis (duse to data riol ko th
—— ALALIE comesponding to the .
e . limitatins) NetCOF grids and convert periods
them into administrative +The nationwide analysis of current and future
Hourly Time-serias Analysis From start to prasent boundary information ' b -
Selection of optimal probability distribution | 0=t far frequancy analysls . rProcess the converted s Nird e b B e condifions Eht{WE the.rt E.n ,::w {:IE|:‘:|1:h S expected to .
: dally | by retum pericd (30-yr, 100 | Fram start to end date information into CSV files decrease relatively significantly in Seoul-Gyeonggi
[

model (GEV, GUM, &1c.) | o N e T L L

| @3 Establishment of Data DB

- T -Development of climate U AdministrativeBoundary . Administrative Boundary el
Estimation of probability snow depth by future change scenario data for T T : §mes o i o« oo Y Koo !

Chungnam, Jeonnam, and Gangwon

A basic distribution Tor extrems valuss combining Uhrese
exireme vallie distributions

return porod 250 administrative = : Unit - kN
- ra— - , boundaries Eh : it:
# Toensure seasonal consistency, November-December m e st widely “Ed;,.',;l:';:_'m for exreme snowial isualization of the |:| DE?EIDpr"_Eﬂé;ffGIIg?rltehchange Future{27-100)
are grouped with January-arch of the fallowing year anc I 8 = Present{05-25)
reated as a sngle winter season for calculation gﬁﬁ"“;mﬂf“”b e = Scenario or Filot Areas Category | : | SSP1-2.6 SSP2-4.5 SSP3-7.0 S5P5-8.5
. T iy sy Period GEV |Gumbel GEV |Gumbel GEV |Gumbel GEV Gumbel GEV | Gumbel
regquency Analysis by Return Perio {Frasent- | |
(100-Year, 30-Year) | ,;"&’:‘.‘:r Yangin-si 1.0 1.0 E 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0 |
| Return ' '
3. Analysis Results peiod | : ;
: : amcheok 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
. ' . ' : ' ' . . Comparative Analysis of Current and Future s E :
Derivation of key implications through the investigation and analysis of snowtall- Frequency Results ; :
Jangseong-gun 1.0 101 10 1.0 1.0 1.0 1.0 1.0 1.0 10 !

—L—.—.—.——.—.-—.—_.—.—_.——.————.—.—.—.—.——.—.-——_.—.—_.———-—I
Lnit : cmi

related disaster prevention facility types and design criteria

Status and Kev Insiahts e Natural Disaster Mitiaation Plan <Camprehensive Matural I_.‘.l_'ls.a-slr:r Mitigation Plan= -Frequencyr anah;gig by return perigd Was " g
m £a ay Insights: Comprehensive u i ar Mitigation —— BT ) ) uture{27-
Reviewing Implications through ST — conducted for the pilot areas under each climate Presetn{05-25) {

{H‘:’t co ﬁSIdEFEd} = snow koad is calculated by ground snow load depth for a 100-year return period
* The cument snow load calculation, in accordance with the provisions of "KDS 41 0000 Korean Building Code, ™
presents the minimum roof live load for 18 types of building structures

_ ) =The Comprehensive Natural Disaster Reduction Plan is the highest-level regional plan in the field of Ry v s e - : Category SSP1-2.6 S5P2-4.5 S5P3-7.0 55P5-B.5
Analysis of Snowfall-related Disaster disaster prevention, established pursuant to the Countermeasures Against Matural Disasters Act, - change scenario - '
- SR - and is prepared by each local government every 10 years == [m—— i B ¥~ . GEY Gumbel. GEV Gumbel GEV 'Gumbel GEV Gumbel| GEV | Gumbel
Prevention Facilities and Design : : . | | _ e =i *(100-year return period) The results were the -
=For heavy snow disasters, candidate heavy snow disaster risk arcas are selected in accordance with o e I (Presont- l 1
Standards the risk area selection criteria e [ " c— same across all pilot area .?:H;m;:- Yongin-si 10.6 95 ! w08 W07 W06 VW06 VO5 W05 V04 V04 l
_ _ — . : : ; ) — = 1
Impli Current standards are F]FII'I.'|EIFI|?’ based on historical observation data and |:|-|::|.r1|:|-'r__ reflect future changes in s_nnzuw depth due to cllm:'zt-.:- change .{3 D—'}FEEF retum pe ru::d] The results were lower Return l :
LUl - Therefore, future application measures should be developed by reviewing snow depth under climate change scenarios. Period | |
(Ministry of the Interior and Safety, MOIS) TR TSN across all pilot areas Samcheok-si 148 150 : Y06 ¥O0E Y07 W06 V06 VOS5 VY04 W04l
'Comprehensive Plan for Natural Disaster @) xDs: cumrent Status & Implications Subject to Snow Load Calculation = | :
Hiaati |
. bcati i ; [
Mitigation, . e~ Future Plan: App!lcafmn to ﬁ}ll EIL:IEE, Counties, and Jangseong-gun 172 W5 1 w08 WObL WOL W04 W04 W04 W04 W04 :
i Districts Nationwide ' I

(Ministry of Land, Infrastructure and

TrEiﬂE-l]ﬂl'l', MUUT] 'Korean Design E = Climate change scenarios and wet snow conditions are not considered 4 CD n C | LI 5 iD r'| S

Standard {HDS]J -+ Measures to incorporate climate change scenarios are needed
(100-year return period) il

Z“’ Ut et e A R - Analysis based on ARG scenarios (S5P2.6-8.5) was conducted at a level comparable to the currentdesign standards

- Under all climate change scenarios, snow depth decreases overall, but snowfall becomes concentrated during specific periods, with

(Ministry of Agriculture, Food and Rural -Disaster-resistant design criteria are provided based on regional design snow depth criteria with a 30-

Affairs, MAFRA) "Design Standards for
Horticultural/Special-purpose Facilities,
(30=-year return period)

year return period design return periods also showing a downward trend
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