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Abstract: A Knowledge Co-Creation Program titled
"Ecosystem-based Disaster Risk Reduction (Eco-DRR)"
was held from September 10" to October 11%, 2024, or-
ganized by the Japan International Cooperation Agency
(JICA). The first part of the course, from September 10 to
27, was held online, during which participants were re-
quired to listen to lectures on topics such as forest fires,
landslides, water basins, the importance of coastal forests,
and modern technologies in environmental protection,
and subsequently pass tests for each topic individually.
The face-to-face program took place from September 29
to October 12 at the JICA Center in Tsukuba, Japan. This
program aims to reduce disasters, preserve and strengthen
natural ecosystems in developing countries through an un-
derstanding of practical examples of Eco-DRR, including
the disaster prevention functions provided by forests (wa-
ter resource management, prevention of sediment-related
disasters, climate change mitigation, etc.).

Key words: Eco-DRR, disaster, forestry, ecosystem, pre-
vention.
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VBOJI

Cmameme pusnka off KaracTpoda 3aCHOBaHO Ha
exocucremnma (Eco-DRR)

Eco-DRR, nnu cMamerse pusinka off KaracTpoda 3acHOBa-
HO Ha eKOCYICTeMIIMa ITpefiCTaB/ba IIPUCTYII Koju ce pokycupa
Ha Kopuitherme IPUPOJHIX eKOCUCTEMA 1 IIXOBUX YCIyTa
KaKo 611 ce CMabIIM PUSULM Of KaTacTpoda U yHarmpe/ia
OTIOPHOCT 3ajefHuia. OBaj IPUCTYI je Off CYIITUHCKE BaXK-
HOCTH C 003MPOM Ha TO Jla MHTETPUILE OYyBarbe )KMBOTHE
CpeliHe ca CTparernjaMa CMamera pusnKa, oMoryhasajyhmn
OZIP)KMBO YIIpaB/balbe PeCypcrMa I jadare OTIIOPHOCTH Ha
K/IMMatcKe TpoMeHe. Kpos samrury 1 06HOBY eKocrcreMa,
Eco-DRR ne camo Jja cMambyje yTuiaj IPUPOJHUX HETIOTOfIa,
Beh 1 mo6o/pIIIaBa KBAIUTET >KMBOTA JIOKA/THUX 3ajefHNULIA.
OBakaB MoJieN pa3Boja HaI/lalllaBa cuHeprujy usmeby exo-
JIOLIKIX, IPYIITBEHNX 1 eKOHOMCKIIX I1//b€BA, ITPero3Hajyhn
fa Cy 37paBM eKOCHCTEMI K/BYYHM 3a CUTYPHOCT 1 6r1aroc-
Tambe by Y BpeMe Kajia Cy Xa3ap/iu CBe y4eCTaluju, a ca-
MUM TUM U TIOC/IEfULIE KOje YC/el muX HacTajy, Eco-DRR
II0CTaje MMIIEPATHB Y PasBojy cTparernja koje he ce cyounrtn
ca opuM m3asouma. (R.C.Sidle (2024), Mountain Societies
Research Institute, University of Central Asia course manual).

Takobe, 3a pas3nuKy off KOHBEHIVOHATTHUX MH)KEHep-
cKux pemrema, Eco-DRR npy»ka Bumnectpyke Kopuctu 3a
mobpobut pynn, 6e3 063mpa Ha TO Aa MU AO KAaTaCTPoO-
(e momasu, a yk/bydyje pelaTUBHO HUCKe TPOIIKOBE W3-
rpajitbe ¥ Op>KaBama, IIOf] YC/IOBOM Jla CY €KOCUCTEMMU
3apaBu 1 1o6po yupaspaun. Y Tom cmucity, Eco-DRR ce
CMaTpa UCIUIATMBOM VIHBECTULIM]OM 0e3 PU3NKA U je[HUM
Ol PeTKMX IIPMUCTYTIA KOjJ MOYXKe YTUIIATY Ha CBE eJIeMEHTe
jemHauYMHe pusNMKa Off KaracTpoda — yOmakaBame OIac-
HOCTH, CMamemhe M3TI0KEHOCTH, CMambehe PamUBOCTU
u nosehame OTIOPHOCTY U3/IOXKEHMX 3ajefHMua. Jmak,
yCBajame NPUCTYNAa 3aCHOBAHMX Ha EKOCHCTeMMMa 32
CMamberbe pU3MKa Off KaracTpoda je Cropo, yIpKoc HeKIM
BpJIO [OOPVM HpMMepyMa yCIeLIHNX IPUYA.

EnemenTtapHe Hemorope (xa3apau) u katactpode

Ha mouerky je of K/byuHe BaXHOCTU Jla Cé HalpaBu
IUCTHHKIMja u3MeDy eleMeHTapHNX HEIorofa WM xasap-
Ia u KatacTpoda. Xasapay, IOIYT LMKJIOHA, MOIVIABA VI
K/IM3UIITA, caMit IO cebu He y3poKyjy KaracTpode. Kara-
crpoda HacTaje Kafa IOCeMIe Xasapha HaABIAAajy CIO-
COOHOCT 3ajefHMIle WM APYLITBA Ja Ce HOCU Ca HACTATIOM
mTeToM (3aKOH O CMamberby pusuKa off Karactpoda, 2018).
Crora, karactpoda ce fedunuire kao 036uwpaH nopemehaj
(byHKUVOHMCabA 3ajeTHIALE WIN PYLITBA, KOji JOBOMM IO
IIMPOKO PACIPOCTpambeHe LITeTe U IyOuTaKa, Koju mpema-
1Iyjy IUXOBY CIIOCOOHOCT Jia ce, Kopuctehu corcTBeHe pe-
cypce, usbope ca mocnemuiama. Karactpode ce merrasajy
KaJia Cy IPUCYTHA TpU IIaBHA YCJIOBA: jelaH JUIM BMILE Xa-
3apya, PAmMBOCT ¥ M3/IOKEHOCT JbYY Y IMOBUHE (M3IIKO]
omacroctu (R.C.Sidle (2024), Mountain Societies Research
Institute, University of Central Asia course manual).

JemHOCTaBHO peveHO, KaracTpode HNUCY IPUPOLHE
U IITETHM YTULAJM Ce MOTY CIPeYUTH, yOIaXXnTu /uin
OpefBUNETH JbYACKMM HAIOpMMa KOju IOfpasyMeBajy
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INTRODUCTION

Ecosystem-based Disaster Risk Reduction
(Eco-DRR)

Eco-DRR, or Ecosystem-based Disaster Risk Reduc-
tion, is an approach that focuses on using natural eco-
systems and their services to reduce disaster risks and
improve community resilience. This approach is consid-
ered essential since it integrates environmental conserva-
tion with risk reduction strategies, enabling sustainable
resource management and strengthening resilience to
climate change. By protecting and restoring ecosystems,
Eco-DRR not only reduces the impact of natural disas-
ters, but also improves the quality of life of local com-
munities. This development model emphasizes the syn-
ergy between ecological, social and economic objectives,
recognizing that healthy ecosystems as essential for hu-
man security and well-being. At a time when hazards are
becoming more frequent, and therefore the consequenc-
es that arise from them, Eco-DRR has become impera-
tive in developing strategies to address these challenges
(R.C.Sidle (2024), Mountain Societies Research Institute,
University of Central Asia course manual).

In addition, unlike conventional engineering solu-
tions, Eco-DRR provides multiple benefits for human
well-being, regardless of whether a disaster occurs, and in-
volves relatively low construction and maintenance costs,
provided that ecosystems are healthy and well-managed.
In this sense, Eco-DRR is considered a cost-effective, risk-
free investment and one of the few approaches that can
impact all elements of the disaster risk equation - haz-
ard mitigation, exposure reduction, vulnerability reduc-
tion and resilience building within exposed communities.
However, the adoption of ecosystem-based approaches to
disaster risk reduction has been slow, despite some very
successful examples.

Weather disturbances (hazards) and natural
disasters

At the beginning, it is crucial to distinguish between
weather disturbances or hazards and natural disasters.
Hazards, such as cyclones, floods or landslides, do not
cause disasters. A disaster occurs when the consequences
of a hazard exceed the capacity of a community or soci-
ety to cope with the resulting damage (Disaster Risk Re-
duction Act, 2018). Therefore, a disaster is defined as a
serious disruption in the functioning of a community or
society, resulting in widespread damage and losses that ex-
ceed their capacity to cope with the consequences using
their own resources. Disasters occur simultaneously with
three main conditions: one or more hazards, vulnerability
and exposure of people and property to physical danger
(R.C.Sidle (2024), Mountain Societies Research Institute,
University of Central Asia course manual).

To put it simply, disasters are not natural and their ad-
verse impacts can be prevented, mitigated and/or predicted
through human efforts that involve analyzing and reducing
the causal factors of vulnerability and exposure. Although
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aHa/M3NUpalbe U CMamberbe Y3pouHMX (HaKTopa pambUBOCTH
U M3IOKeHOCTH. Vako ce eKONOMIKYM Xasapiy, IIOMyT
3eM/bOTpeca U LMK/IOHA, He MOTY CIIPeYUTH, BepoBaTHONA
IOTEHIIMja/IHe LITETe VLN PU3NKA MOXKE Ce OTPAaHMYUTH
Wi ce oMe eukacHuje ynpasparu. CTora je cMarmere
pusuka of karactpoda (IPP), y cywrtnny, ycMepeHo Ha
MUHUMU3Upathe YTUIAja eKOMOLIKMX Xasapfa Kpos ja-
Jame CII0COOHOCTI 3a 60/be yIIpaB/barbe ¥ OMOPaBaK Of
IOC/IEfIA OIIACHOCTH, IOK Ce YTuLaju xasappa oppebyjy
CTEIIEHOM PAmbUBOCTI VM M3/I0KEHOCTY JbYAY Y PYLITBA
morabajy omacuoctu (The Role of Ecosystems in Disaster
Risk Reduction, 2013).

3navaj Eco-DRR y ouyBamwy IIyMCKMX eKOCHCTEMA

Ymora Eco-DRR y ouyBamby IIyMCKUX €KOCHCTEMA je Off
IIPECYJHOT 3Ha4aja, jep LIyMe IIPY>Kajy MHOTe eKOCHCTEMCKE
YCIyTe Koje IMPEKTHO JIONIPMHOCE CMAIberby PU3MKa Off KaTa-
crpoda. OHe fienyjy Kao IpupoiHe 6apujepe IPOTUB epo3uje
T/, TIOIUIaBa M KJMSMINTA, JOK MCTOBPEMEHO MOOOJbIIa-
Bajy KBalUTeT Basmyxa u Bofie. [Ipehe mtnTy of morasa,
K/IM3UIITA 1 OJTyja, IOK KOpelbe cTabasta cMarbyje eposujy T1a
U fleTpajialiijy 3eM/bUIITA BE3UBAHEM T/Ia U XPAaH/bUBUX Ma-
Teprja y iemy. CMarmuBatbeM Op3uHe BeTpa U BOJie, LIYMCKH
€KOCHCTEMI MOTY YMAIbUTH jadnHy KatacTpoda (,, Ministry of
Agriculture, Forestry and Fisheries (MAFF), 2024”).

OuyBameM IYMCKMX MOfPydja M BUXOBUX OMOMBEp-
suteta, Eko [IPP momake y o4yBarmy CTaHUIITA 3a MHOTeE
BpCTe ¥ Offp>KaBa €KOJIOIIKY PAaBHOTEXY. YK/bY4MBaIbeM
JIOKa/IHUX 3ajeflHUIIA y CTpaTeTuje 3allTUTe IyMa, jada ce
CBECT O 3Ha4ajy o4yBaiba IIPUPOJE 1 CTBapa ce OCHOBA 32
OfIpXMBe Ipakce Koje he [yropouHo mOIpuHETH OTIOP-
HOCTY Ha KJIMMAaTCKe IIPOMEHE.

Jamancka acorujanyja 3a ouyBarse myma (JFCA) moue-
na je ca pajiom 1934. ropnHe, Kajja je OCHOBaHa Kao HaI1o-
HaJTHa KOa/IMIYja 33 OfIp)KMBO O4yBakbe IIyMa I IIporpame
KoHTposie tonasa. JFCA mnma 3a u/b IpOMOBlHCambe IIpo-
rpaMa 3aIlTHTe LIyMa, 3eM/bUIITA U BOJE KaKo O 3allTH-
TH/Ia HAIIOHATIHY TepUTOPUjy, Ofp>Kaaa pecypce Bofie U
04YyBasa IPUPOJHY CPENUHY, YMMe Ce JOIPMHOCU CTAOWI-
HOCTU ¥ M060/bIIamky KBaanTeTa X1Bota rpahana. Fhene
aKTUBHOCTU 00YXBaTajy NCTPaXKMBambe, Pa3Boj, IOAM3ambe
CBeCTM jaBHOCTU U M3pany mybnukanuja. Ymanuie aco-
mjaiyje ¢y 47 mpedeKTypamHuX yApyKema 3ady>KeHNUX
3a OUyBambe IIyMa I 3eM/BIIITA Y CBAKOj IpeeKTypIt.

OCHOBHU ITPUCTYII BE3BEJTHOCTHU
IHIYMA

IlTyma oTiopHa Ha KaracTpode

Illyma oTmopHa Ha KaTacTpode je eKOoCHCTeM Hpua-
robeH u oTIopaH Ha Xxasapjie Kao LITO Cy II0KapH, [OIIa-
Be n xmsumra. OBe MIyMe MMajy CIIOCOOHOCT fia ce 6p3o
OIIOpaBe HAKOH KartacTpoda I 1a CMatbe PMU3NUK Off IITeTe
Ha OKOJIHVM 3ajegHuIiaMa 1 nHpactpykrypu (2024 JICA
ECO-DRR course field trip textbook).

IIyma ca ¢pyrkumjoM npeBeHnuje kmsnira 06e3behyje
IBe K/bydHe QyHKIMje: BOTO3amTUTHY QYHKIN)Y (3amTnTa
U3BOPMILTA BOJie, YK/bY4yjyhm pyHKuMjy yOmakaBarma cyle

environmental hazards, such as earthquakes and cyclones,
cannot be prevented, the likelihood of potential damage or
risk can be limited or managed more efficiently. Therefore,
disaster risk reduction (DRR) is essentially aimed at mini-
mizing the impact of environmental hazards by strength-
ening the capacity to better manage and recover from the
consequences of hazards, while the impacts of hazards are
determined by the degree of vulnerability and exposure
of people and society to the hazardous event (The Role of
Ecosystems in Disaster Risk Reduction, 2013).

The importance of Eco-DRR in conserving forest
ecosystems

The role of Eco-DRR in the conservation of forest
ecosystems is crucial, as forests provide many ecosys-
tem services that directly contribute to disaster risk
reduction. Forests are natural barriers against soil ero-
sion, floods and landslides, improving at the same time
air and water quality. Trees protect against floods,
landslides and storms, while tree roots reduce soil ero-
sion and land degradation by binding soil and its nutri-
ents. By reducing wind and water velocities, forest eco-
systems can reduce the severity of disasters ("Ministry
of Agriculture, Forestry and Fisheries (MAFF), 2024”).

By conserving forest areas and their biodiversity,
Eco DRR helps conserve habitats for many species and
maintains ecological balance. With the involvement of
local communities in forest protection strategies, the
awareness of the importance of nature conservation is
strengthened and the basis for sustainable practices is
created that will contribute to long-term resilience to
climate change.

The Japan Forest Conservation Association (JECA) be-
gan its work in 1934, when it was founded as a national
coalition for sustainable forest conservation and flood
control programs. JECA aims to promote forest, land and
water conservation programs to protect the national terri-
tory, maintain water resources and preserve the natural en-
vironment, thereby contributing to stability and improving
the quality of life of citizens. Its activities include research,
development, raising public awareness and producing pub-
lications. The association's members are the 47 prefectural
associations responsible for forest and land conservation in
each prefecture.

MAIN APPROACH TO FOREST SAFETY

Disaster-resilient forest

A disaster-resilient forest is an ecosystem that is
adapted and resilient to hazards such as fires, floods
and landslides. These forests have the ability to recover
quickly after disasters and reduce the risk of damage
to surrounding communities and infrastructure (2024
JICA ECO-DRR course field trip textbook).

A forest with a landslide prevention function pro-
vides two key functions: a water protection function
(protection of water sources, including the function of
drought mitigation and flood prevention) and a land-
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U [IpeBeHIINje TI0IIaBa) U (PpYHKUY)y HpeBeHIjije KIM3HUILTa,
Kafja OCUTYpaBa CTabWIHOCT T/ U CIIpeYaBa ypyluaBare U
UIpa YOIy TAMIIOH 30He, IITHTeNN 3ajejHILIe Off PasIUYNTIX
karacrpoda. [Toper Tora, 1ryma OTHOpHa Ha KatacTpode nma
K/BYYHY Y/IyIY y yOInakaBarby ¥ [peBeHLNj) [JIOOaTHOT 3a-
rpeBarba I O4yBakby eKOMOLIKe paBHOTEeXe. OMoryhasa oro-
paBak 1 OdyBarbe 3IpaB/ba 3ajeHNMLA KOje 3aBICe Of IheHIX
pecypca. OBe BuiecTpyke (GyHKIIMje YnHe LIyMe K/byIHIUM
e/IeMEHTNMA Y YIPaB/batby IPUPOJHIM PecypcuMa 1 ody-
Bamy xuBoTHe cpefute (Crvka 1).

Wiyma ca goGpom dynKumjom npesenunje KT '.

PUINONOMN]D WYME: MELIODITA WM noja
€8 CACTO{N Off YETMHAPCHWX W ANCTOnAANMX
spcia gpeeha, noxasyje OTNOPHOCT Ma
PAINUUMTE KATALTPOGE.

Crafina cy AeGena n Mame CIoNa Nagy.

KPOLsE: y LYW & CEETIG W LyMTKM
nokpuaeat ByjHo pacTe.

Kopesos cncTem je ayliiow, Senmi i
NOGPO pATRAjEH,

Hokin £ho] Liyme NPEREMEBEH |& paIHOBPCHOM
BErETALM|OM.

Cnuxka 1. lllyma ca o6pom GyHKIMjOM IIpeBeHIje KIM3NIITa,
»2024 JICA ECO-DRR course field trip textbook”

Figure 1. Forest with good Landslide Disaster Prevention Functions,
"2024 JICA ECO-DRR course field trip textbook"

OcHoOBHe I/meje " ImpaBuiIa 1rymMa ca BUCOKUM
CTENI€EHOM OTIIOPHOCTM Ha KaTaCTpO(l)e

Tajerse mymMa TeMe/b) Ce HA IPAaBUIHOM u360py Ap-
BEHACTVX BPCTa HAMEIEHNX YHOIIEHhY Ha OAroBapajyha
IIyMCKa CTaHMIITA, Y3 IIPUMEHY IIPUHINIIA NHTETPATHOT
rasgoBama IifyMmaMa. To Ha IpBOM MeCTy ITOJpasyMeBa:

o  Ilpopebusame - ykmamame ogpehennx crabama
KaKo OV ce YCIIOCTaBWIa IPABMIHA CACTOJUHCKA CTPYK-
Typa, OZHOCHO, OfroBapajyhnu ckomn u o6pacrt cactojuna
(mryma), MUKpOK/IMMATCKU YCTIOBY, CMAbWIM PUSULIN OF
moXkapa 1 Jip;

o CapmyayTOXTOHUX BpCTa - ofabup Bpcra gpseha
Koje cy mputarobene crieniuUYHIM YCIOBMMA 3eM/BUIITA
U KJINME;

o ITopusame U ofpKaBame IIYMCKMX 3alITUTHMUX
TI0jaceBa - YCIOCTaB/balbe MojaceBa Ca IYCTUM PacTUIbeM
OKO BOJIHUX pecypca Kako 61 ce CIipednsia eposuja T1a 1
3arabherme Bofie;

o  KoHuTpomucaHo crnapuBame - KOHTPOJIMCAHO KO-
puirheme BaTpe IPIINKOM yK/Iamamba CyBe BereTauuje u
YCIIOCTaB/bambe IIYMCKOT pefa.

Ha oBaj HauMH ocurypasa ce OFP>KMBOCT ITYMCKUX
eKOCHCTeMa.
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slide prevention function, when it ensures soil stability
and prevents collapse and functions as a buffer zone,
thus protecting communities from various disasters.
In addition, a disaster-resilient forest has a key role
in mitigating and preventing global warming and pre-
serving ecological balance. It enables the recovery and
preservation of the health of communities that depend
on its resources. These multiple functions make forests
key elements in natural resources management and en-
vironmental conservation (Figure 1).

Wyma ca cnadmm dyHiLM]ama IaWTHTE OF KIAZALWT Il

CTAGAS CY AYTAHNS W TAKIC 14 NAKD CF
ofapaly.

TUINOHOMAjE WYME: SETHHARN CY TYCTD W
BEWTAMKM 3acaljeHi ¥ WCTO Bpeme,
KaracTpodie ce gelnasajy wecto.

3607 TYCTME KPOLUTEW HEAOS0/LIE [& DCBETIEHOCT
wyme

Kopenon CacTam |@ nNMTaL Man ¥
HEADBOALHD DITBMjaH.

Cruka 2. Illyma ca cmrabom GyHKIMjOM IIpeBeHIje KAN3NUIITa,
»2024 JICA ECO-DRR course field trip textbook”

Figure 2. Forest with Poor Landslide Disaster Prevention Functions,
"2024 JICA ECO-DRR course field trip textbook"

Main ideas and rules for forests with a high degree
of disaster resilience

Silviculture is based on the proper selection of woody
species intended for introduction into appropriate forest
habitats, while applying the principles of integral forest
management. This primarily involves:

o Thinning - the removal of certain trees in order to
establish a regular stand structure, i.e., appropriate crown
closure and density of stands (forests), microclimatic con-
ditions, to reduce fire risks, etc.;

o Planting autochthonous species - selecting tree
species that are adapted to specific soil and climate condi-
tions;

o Establishing and maintaining forest protection
belts - establishing dense vegetation belts around water re-
sources to prevent soil erosion and water pollution;

o  Controlled burning - controlled use of fire to re-
move dry vegetation and establish forest order.

In this way, the sustainability of forest ecosystems is
ensured.
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Cnuxa 3. Illyma 3acahena ogrosapajyhum spcrama, anu koja Huje ogrosapajyhe oppyxasana, ,,2024 JICA ECO-DRR course field trip textbook”

Figure 3. A forest planted with appropriate tree species but not properly maintained, "2024 JICA ECO-DRR course field trip textbook"

Cruxa 4. Illyma 3acahena ogrosapajyhnum Bpcrama n koja je ogrosapajyhe ogprxaBana, ,,2024 JICA ECO-DRR course field trip textbook”

Figure 4. A forest planted with appropriate tree species and properly maintained, "2024 JICA ECO-DRR course field trip textbook"

Eco-DRR y Jamany: IIpumep
Harano npegexrype, CyBa

Harano mpedexrypa, cmemrena
y LieHTpa/HOM JaIlaHy, [O3HaTa je 110
CBOjUM IIpejIeNuM IIPUPORHMM Iiej3a-
XKMMa, GOTaTMM LIYMCKUM €KOCHCTe-
MMMa ¥ BMCOKVM IUIaHMHaMa. Y OBOM
peruony, noce6uo y CyBu, crparernuje
eKOJIOLIKOT yIIpaB/batba PU3ULIUMA Off
npupopuux Karactpoda (Eco-DRR)
IIPEfiCTaB/bajy K/bydHE eleMeHTe Ofip-
JKMBOT pa3Boja 3ajefHUIle U 3alITHUTe
JKVBOTHE CPeIHe.

Cnuka 5. Mara JanaHa ca O3HaYeHUM JIeJIOM
Harano nogpyuyja, Kunopu (2005)

Figure 5. Map of Japan with the Nagano area
marked, Kinori (2005)

Eco-DRR in Japan: The example of
Nagano Prefecture, Suwa

Nagano Prefecture, located in cen-
tral Japan, is known for its beautiful nat-
ural landscapes, rich forest ecosystems
and high mountains. In this region, es-
pecially in Suwa, ecological disaster risk
management (Eco-DRR) strategies are
key elements of sustainable community
development and environmental pro-
tection.
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Y CyBu, ogyBame HIyMCKIX €KOCHCTEMA UTPA BUTATIHY
YIIOTY Y CMalbelby PU3MKA Off KIM3UILITA 1 1olIaBa. Hakon
Be/IMKIX NOIIaBa Koje Cy norofuie pernox 2006. ropnHe,
JIOKa/IHe BJIACTM CY TOKpeHy/e IpojeKTe 0OHOBe jerpa-
IupaHyx myma, pokycupajyhu ce Ha yHoIIeme 1 rajeme
ayTOXTOHUX JPBEHACTUX NIYMCKUX BPCTa, HAPOUUTO IIPO-
BeHUjeHI[Mja IpuaaroheHnx TOKaTHUM YCIOBMMA IIYM-
ckux cranminTa. Ha mpumep, mocapuim cy crabna 60posa
U YeMIIpeca, 4uMe je mo6ojblIaHa CTAOMIHOCT TI1a.

Y jymy 2006. roguse, rpay Okaja y Jamany morobes je
Be/IMKOM OYjUYHOM KMUIIOM KOja je Y3pOKOBaja 3HauajHe
noItase U k3uinTa. OBa HEIOrofja N3asBara je 030M/bHY
IITEeTY Ha MHQPACTPYKTYpH, FOMOBUMA U TIOJ/bOIIPUBPE-
1M, a MHOTe 3ajefHuLe Cy 6ule eBaKyMcaHe 300T pu3uKa
Off Aa/bMX KaTacTpoda

Otaizawa River
Okaya City

Cnuxa 6. Criene TokoM Beuke 6yjuune kuute y jyny 2006. ropuse,
,2024 JICA ECO-DRR course field trip textbook”

Figure 6. Scenes of the torrential rain in July 2006, "2024 JICA ECO-
DRR course field trip textbook"

Hakon oBe xatacTpode, BIacTH Cy Ipemysene Hu3
Mepa 3a caHauujy 1 npesenjy 6ynyhux nomnasa. ITpso,
CripoBefieHe Cy 0OMMHe IpOlLieHe LITeTe KaKo 01 ce MieH-
TUKOBajIe HajyTrpoxKeHnje 06/1acTu. 3aTUM Cy TIOKPEHY-
TU IIPOjeKTU 3a OOHOBY U jadarbe CIMBOBA, YK/bY4Uyjyhu
usTpaby OpaHa 1 CUCTeMa OfBO/baBaba Kako 011 ce 110-
Behasta oTHOpHOCT Ha GyjuuHe KuIie.

In Suwa, the conservation of forest ecosystems is of
vital importance for reducing the risk of landslides and
floods. After major floods hit the region in 2006, local
authorities initiated projects to restore degraded forests,
focusing on the introduction and cultivation of autoch-
thonous woody forest species, especially those that were
originally adapted to local forest habitat conditions. For
example, they planted pine and cypress trees, which im-
proved soil stability.

In July 2006, the city of Okaya in Japan, was hit by
heavy torrential rain that caused significant flooding and
landslides. The disaster caused severe damage to infra-
structure, homes, and agriculture, and many communi-
ties were evacuated due to the risk of further disasters.

Cnuxa 7. CrieHe TokoM Benuke 6yjuune Kute y jymy 2006. roguse,
,2024 JICA ECO-DRR course field trip textbook”

Figure 7. Scenes of the torrential rain in July 2006, "2024 JICA ECO-
DRR course field trip textbook"

Following this disaster, authorities took a series of
measures on recovery and prevention of future floods.
First, extensive damage assessments were carried out to
identify the most vulnerable areas. Then, projects were
launched to restore and strengthen water basins, including
the construction of dams and drainage systems to increase
the resilience to torrential rains.

Cnuka 8. O6mnasak mecta kimsniura Tokom JICA ECO-DRR
TepeHCcKux obumasaka y 2024, pororpaduja: ayrop

Figure 8. Visit to landslide sites during the 2024 JICA ECO-DRR field
trips, photo by author

52

Cnuxka 9. Ipencrapmare pedynrara o6Hose myma Tokom JICA ECO-
DRR repenckux obumasaxa y 2024, pororpaduja: ayrop

Figure 9. Presentation of the achieved results on the site during the 2024
JICA ECO-DRR field trips, photo by author



Hosu xopusoniiiu exouwymapcitisa: Cmaroerve pusuka 0g Kamaciipoda 3acH0BAHO HA eKOCUCTIIEMUMA 1 UCKYCTH6a U3 Jaiana

Ose O6paHe IPOjeKTOBAHE CY [ja 3a/IpKe ¥ KOHTPOJIMIIY
BOJly TOKOM jaKMX IaflaBMHA, CMambyjyhn Tako pusuk of
IoTIIaBa y HU3MjCKUM TIOfIPYYjMMa.

[Tpojexkty marpaime OpaHa YKbYUMBAIU Cy aHANTUSY
TepeHa M XMAPOJIOIIKIX YCIOBa Kako 61 ce MaeHTU(UKO-
BaJjle HajyrpokeHuje Tauke. bpaHe cy ompem/beHe cuCTe-
MIMa 32 OIBOJIbaBame Koju oMoryhaBajy KOHTpONUCaHO
UCIYIITalke BUIIKA BOJie, YMMe Ce CIpeyaBa HaIyo IIo-
Behamwe HUBOA peKa 1N jesepa.

Cnuxa 10. Cryka GpaHe 3a yoakaBarbe IOCTIENNIIA K/INSNLITA,
dororpaduja: ayrop

Figure 10. Photo of a dam for mitigating the effects of landslides, photo
by author

Taxobe, Toxom msrpanme OpaHa, mocebHa MaKma je
nocseheHa ouyBamwy NPUPOTHOT OKPYXKema, Kako Ou ce
MMHUMM30BA0 yTHUIIAj HA TOKA/THE eKOCUCTEME.

YUnanoBy JI0Ka/He 3ajefHMIIEe IPUCYCTBOBAIN CY Cac-
TaHIMMa JIOK/THUX BJIACTH 1 HEBJIQ[HNX OpraHM3arja
U y4eCTBOBalIM Y IIpOLleHaMa IITeTe, npaeHTNUKyjyhn
K/by4He 00/1acT! Koje Cy 3aXTeBaJie XUTHY OOHOBY.

3aTum, OMIK CY YK/bYUeHU 1 y IVIAHUpakbe Mepa 3a 00-
HOBY, fajyhu cBoje cyrectuje o OTpeOHUM IIPOjeKTUMA 1
HPUOPUTETUMA.

Ilopen Tora, BONOHTEpCKE aKuyje YK/byduBanae Cy
unihemwe norohennx moxpydja, Kao u cafwy npseha u
06HOBY IIyMa.

Ha oBaj mauun, yk/byunBame JOKajaHE 3ajefHULE Y
Hpoliec IIaHKMpamba U U3Tpajitbe OpaHa JONPUHENO je ja-
Jary CBECTH O 3HAYajy OBUX CTPYKTypa u nosehamy or-
HOPHOCTH 3ajefHulle Ha 6ynyhe nmpupoznte xatacTpode.

These dams were constructed to retain and control wa-
ter during heavy rainfall, thus reducing the risk of flooding
in low-lying areas.

Dam construction projects involved an analysis of the
terrain and hydrological conditions to identify the most
vulnerable points. Dams were equipped with drainage sys-
tems that allow for the controlled release of excess water,
thus preventing a sudden increase in river or lake water
levels.

Cnuxa 11. Jesepo y HOfHOX]y KIU3MIITa, poTorpaduja: ayTop

Figure 11. Lake at the foot of the landslide site, photo by author

In addition, during the construction of dams, special
attention was paid to preserving the natural environment,
in order to minimize the impact on local ecosystems.

Members of the local community attended meetings
of local authorities and NGOs and participated in damage
assessments, identifying key areas that required urgent re-
construction.

Then, they were also involved in planning reconstruc-
tion measures, giving their suggestions on necessary pro-
jects and priorities.

In addition, volunteer actions included cleaning up af-
fected areas, as well as planting trees and reforesting.

In this way, involving the local community in the pro-
cess of planning and building dams contributed to raising
awareness of the importance of these structures and in-
creasing the community's resilience to future natural dis-
asters.
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Marijana Raskovié

Cnuka 12. BpaHa yK/I0I/beHa y IPUPOJHO OKpYsKerbe, pororpaduja: ayTop

Figure 12. A dam integrated into the natural environment, photo by author

Jenman of sHayajHMX IIpOjeKaTa je M MHUILUjaTHBA ,3e-
JIeHN 3UJT, Koja MofjpasyMeBa cafmwy Apseha myx mammHa
Kako 6u ce cmamuna eposuja Tra. OBaj mpojekar, He caMo
ma nosehaBa oTmopHOCT Ha KM3uIITa, Beh 1 KompuHOCH
OuopuBep3nUTETY, CTBapajyhy cTaHMINTA 3a JIOKAaTHE Bp-
CTe ITUI}A ¥ MHCEKATA.

[Topen oBora, opraHnsoBaHe cy 6pojHe pafuoHNUIIEe U
jaBHe aKI[Mje Koje OKYI/bajy BOJIOHTepe y aKlMjaMa cajiibe
npseha u unmhemwa mymckux noppydja. OBu gorabaju,
He caMo Jia IOMaXXy y o4yBamy Hpupofe, Beh n jadajy co-
LVjalHy KOXe3Ujy, jep 3ajeHIYKY paf cTBapa ocehaj mpu-
HAaJHOCTH U 3ajeHUIITBA.

OpraHnusoBaHe Cy efyKaTUBHe Type Koje Cy YK/by4u-
BaJle 00M/IasaKk ITYMCKUX KOMIUIEKCA, Y3 MHCTPYKIMje
CTpyumaKa y Be3u ca obesbelermeM salITUTHO-perynarop-
HMX QYHKIUja LIyMa, TOCe6HO CMarberha PU3MKa Off MOII-
maBa 1 K3umTa. OBe aKTMBHOCTY TIOMaXKy Y USTPaZIby
CBECTM O €KOJIOIIKMM BPeHOCTIMA I BXKHOCTY OUyBaIba
npupope Mehy MrafuM reHepanujama.

ITopep ouyBama mryma, CyBa ce ocmarmba 1 Ha €KOJIOII-
Ke IpaKce 3a HpeBeHUNjy KaracTpoda. Ymorpeba mpu-
ponHMx 6apujepa, IOIMYT MOYBapa U puOmaKa, 3HAUajHO
CMamYyje pU3UK Off TIOI/IaBa TAaKO LITO arcopOyje BUIIAK
kuiHKIe. Ha npuMep, mpojekat peBuTannsalyje Moysa-
pa'y CyBu, He caMo Jia TOMa)ke Y YIIpaB/bary BojaMa, Beh
1 106 0/bIlIaBa CTAHMIITHE YC/IOBE 32 BOJICHE ITHUIIE U IPyTe
opraHmsMe.
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One of the important projects was the "Green Wall"
initiative, which involved planting trees along slopes to
reduce soil erosion. This project not only increased the re-
sistance to landslides, but also contributed to biodiversity,
creating habitats for local bird and insect species.

In addition, numerous workshops and public actions
have been organized that brought together volunteers in
tree planting and forest cleaning campaigns. These events
not only helped in the nature conservation, but also
strengthened social cohesion, as working together creates
a sense of belonging and togetherness.

Educational tours were organized, including visits to
forest complexes, which included instructions from ex-
perts on ensuring the protective and regulatory functions
of forests, and especially on their function in reducing the
risk of floods and landslides. These activities help build
awareness of ecological values and the importance of na-
ture conservation among young generations.

In addition to forest conservation, in Suwa they also
rely on ecological practices for disaster prevention. The use
of natural barriers, such as wetlands and fish ponds, sig-
nificantly reduces the risk of flooding by absorbing excess
rainwater. For example, the Wetland Revitalization Project
in Suwa not only helps with water management, but also
improves habitat conditions for waterfowl and other or-
ganisms.



New Horizons for Managing Ecoforests: Ecosystem-Based Disaster Risk Reduction and Practices in Japan

Cruxa 13. ITonasuuun kypca Eco-DRR 2024 Tokom obmmacka TepeHa 06HOB/beHOT HaKoH KaTacTpode y CyBa pernony, ¢pororpaduja: ayrop

Figure 13. Participants of the Eco-DRR 2024 course during a field visit to areas restored after the disaster in the Suwa region, photo by author

3AK/bYYAK

[IfymapcTBO 6a3mpaHO Ha eKONOIIKYM IPVMHIIMIIMMA
06e36ebyje mpucTyI OfpXKMBOM yIIpaB/balby IIyMaMa, Ma
3HaYajaH yTHIj Ha OUyBame MPUPOJHUX pecypca un 6uo-
nusepauTeTa. OBaj KOHIIENT HaI/IalIaBa IOTpeOy 3a 6amaH-
CUpameM eKOJIOIIKIX, eKOHOMCKIIX ¥ COLIMja/THIX MOTpeba.

O6yka oprannsosana ofi ctpate JICA areHumje omo-
ryhaBa ygyecHUIIMMa ja CTEKHY IPaKTUYHA 3HaHba O TIPVH-
LMIMMa OfP>KUBOT yIIPaB/baiba, KOjU YK/bY4Yjy Ipolece
Kao IITO Cy IJIAHMPabe M MOHUTOPUHT ITYMCKUX Pecyp-
ca, TIpMMeHa TeXHVKa rajermba IIyMa OMMCKMX IPUPOIN 1
3alITUTA MIYMCKMUX cTaHuiTa. OBe MeTofe, He caMo Jia
cMamwyjy gedopecrannjy, Beh 1 momMaxy y ouyBamy 3upa-
BUX €KOCHCTeMa, KOji Cy K/bY4HM 3a Ofjp>KaBare Omnomi-
Bep3uTeTa. YUeme O eKOJOMKNMM NPYHININMA ITOMake
CTpyumaluMa U3 06/1acTy ITyMapCcTBa ¥ 3alITUTE KUBOT-
He CpeJjiHe Jla IPeI03Hajy BPeHOCT IPUPOSHUX pecypca
U 3Hayaj IJMXOBOT OUyBama 3a Oyayhe reHepanmje, unme
Ce JOIIPMHOCH OIIIITeM 0/Iar0CTamby 1 34paB/by IIaHeTe.

Takolye, 3Hauaj BONOHTEpaA ¥ YK/byUMBame JTOKATHNX
3ajeIHUIIA y 0Baj IIPOIIeC Cy Off CyIITUHCKOT 3Hadaja. Kpos
aHT@)KMaH JIOKa/JHOT CTaHOBHMINTBA, CTBapa ce ocehaj
OJIFOBOPHOCTY ¥ YIpaB/baihba IIPUPOJHUM pecypcuMma.
Enykanuja nmokamHux sajefHuIa O 3Ha4ajy IIyMa M €KO-
CMCTeMa JIONPUHOCHK jadalby CBECTH O O4yBaky IPUPOTeE,
TOK MICTOBPEMEHO IpY)a eKOHOMCKe MOryhHocTy Kpo3

CONCLUSION

Eco-forestry, as an approach to sustainable forest
management, has a significant impact on the conserva-
tion of natural resources and biodiversity. This concept
emphasizes the need to balance ecological, economic,
and social needs.

The training organized by the JICA agency enables par-
ticipants to acquire practical knowledge about the princi-
ples of sustainable management, which include processes
such as planning and monitoring forest resources, the ap-
plication of nature-based forest cultivation techniques, and
the protection of forest habitats. These methods not only
reduce deforestation, but also help in preserving healthy
ecosystems, which are crucial for maintaining biodiversity.
Learning about ecological principles helps forestry and
environmental protection experts recognize the value of
natural resources and the importance of their conservation
for future generations, thereby contributing to the overall
well-being and health of the planet.

Additionally, the importance of volunteers and the in-
volvement of local communities in this process is essential.
Engaging local populations fosters a sense of responsibil-
ity and ownership over natural resources. Educating local
communities about the importance of forests and eco-
systems enhances awareness of nature conservation, pro-
viding at the same time economic opportunities through
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Mapujana Pawrosuh

OfIp>KUBe IpaKce, Kao LITO Cy eKOTYpM3aM 1 arpouryMap-
ctBo. Ha Ttaj HaumH, Eco-DRR mnocraje anar 3a nmosesu-
Balbe 33jelHNIIA ca IPUPOJIOM, YMMe ce TIOACTIYe He CaMo
eKOJIONIKa, Beh 11 colyjaHa OIp>KUBOCT.

Cysa y Harano mpedexTypyu npencTaB/ba MHCIMN-
paTuBaH Mofien ycIemHe umieMeHTanuje Eco-DRR
crparernja. Kpos ofpxmBo yIpaBbame IIyMaMa, aK-
TUBHO YK/by4lBaibe JIOKaJTHMX 3ajefHMI]A ¥ IpUMEeHY
eKOJIOIIKMX IIPaKCH, OBAaj PErMoH IIOKasyje KaKo OdYy-
Bame IPUPOJie MOXKe OUTH K/bYYHO 332 CMambehe PU3MKa
off IpupofHUX Karactpoda. CagmboM ayTOXTOHUX BPCTa
npeeha 1 06HOBOM JerpajVpaHuX Mofpyyja, mosehaHa je
OTIIOPHOCT eKOCHCTeMa Ha K/IM3UIITA U morase. Takobe,
USTpajitha IPUPOHUX Gapujepa OIPMHeNa je CTabuIm-
sanuju T1a. Kao pesynraTr oBUX Mepa, perCTPOBAHO je
Marbe KIM3UIITA Y HapefHUM TOffHaMa, IITO yKa3yje Ha
ycnex npuctyna Eco-DRR y jauyamy ormopHocTu peruje
Ha mpupopHe Hemorope. OBe cTpareruje cy omoryhme
OpXKy peakIyjy ¥ CMamuIe ITeTe Ha MHPPACTPYKTYPHUM
objexTyIMA U 3ajefHNUIIaMa.

Osaj mpuctym, He caMo Ja 4yBa IPUpPOJHE pecypce,
Beh n ocHaxyje 3ajeguuie, unHehy UX OTHOPHUjUM Ha
K/IMMaTCKe IIPOMeHe, Xasapfie ¥ KaTacTpode Koje HaKOH
BIUX HAacTajy. ¥ 6yayhHoCTH, OBa mpakca MO)Ke MOCITYKI-
T Kao IIpMMep [PYTMM PeTMOHMMA CyOYeHMM ca CIaMd-
HMM M3a30BVMa, MCTUYyhy 3HaYaj MHTerpalje eKoJIOII-
KIX IIPUCTYIIA y CTpATeTHje yIpaB/bamba PU3ULIIMA.
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sustainable practices like eco-tourism and agroforestry. In
this way, eco-forestry becomes a tool for connecting com-
munities with nature, promoting not only ecological, but
also social sustainability.

The Suwa region in Nagano Prefecture serves as an in-
spiring model for the successful implementation of Eco-
DRR strategies. Through sustainable forest management,
active community involvement, and the application of eco-
logical practices, this area demonstrates how nature con-
servation can be key to reducing the risks of disasters. By
planting auchthonous tree species and restoring degraded
areas, the resilience of ecosystems to landslides and floods
has been increased. Additionally, the construction of natu-
ral barriers has contributed to soil stabilization. As a result
of these measures, fewer landslides have been recorded in
the years that followed, indicating the success of the Eco-
DRR approach in strengthening the region's resilience to
natural hazards. These strategies have enabled quicker re-
sponses and reduced damage to infrastructure and com-
munities.

This approach not only conserves natural resources,
but also empowers communities, making them more re-
silient to climate change, hazards and subsequent disas-
ters. In the future, this practice can serve as an example
for other regions facing similar challenges, highlighting the
importance of integrating ecological approaches into risk
management strategies.
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