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Supplementary Material S1
Systematic literature review of flood management and challenges
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» Titte Full reference onType  Year seope modeling, runersbiiy damage | Theme 3 Flood Theme 4: Building  CBA of flood aspects, incl governance, - Theme 7 Flood related Institutional and governance challenges in flood Resources and capacity challenges in flood
‘monitoring, carly i protection CC adaptation ‘management management
warning strategics /options behavioural response
T Glmate Change Impact and Adapration Study in the  ADB, Climate Change Impact and Adaptation Study n the 2. Reports & working paper 2011 2 Vietnamese Mekong defa 1 Yes [ T No T No T No Ve 1. Data and information i sl seattered, montoring networks aze T Lack of abiliy to develop coordimated strategies and policies 1. Budges for natural resources devclopment and,
Mekong Delta Mekong Delts. 2011, Asian Development Bank: Manila, insufficicnt and data quality is poor lading to diffculis in climate change duc to ovcrlap of responsibilies among government agencies as management are limited and have not met the
Philippines. adaptation. 2. Climate impact assessment based on globl climate model  wellaslack of integration and coordination demand of the sector
ourput entails substantial uncertaintics, 3. It s dificule to transer knowledge
and nsights from climate and metcorologieal modlling practices to other
actors in order to support cimate change adsptation and resources
management.

2 Cimae ks n e Nekong Dol Ca a3 Kin. ADP, Climate R T the iekong Dl Ca s i 2 Repors & ot paer_ 20134 eines Ve Ve [ T No T No TNo No - ncr i g s e o STl s i

Giang Provinces of Viet ang Provinces of Viet Nam. 2013, Asian Development quantifcaton, ncluding impacts on floc
B

3 Comned Tl vl e B Fard —pol e 2, Combied vl ad vl won Tond 1. Pec rovewedpaper 16 5-ub roice Ve Ve o o o o o T Understanding and modeling capacity for complex flood events T low coordimation of water revources and flaod management of #
analyss:coneept de 10 Can hazard development and spplication to Can (combined pluvial and fluial foods) remain imited. 2. Detailed verification  sparian countries affcts flod hazards for downstzear eegions
e e s v o city, Mekong Delta, Vietnam. Natural Hlazards & I of modelling resulrs i contrained by imited observation data, .z data s

System Sciences 2016 16.4, cither unavailable or s not long cnough
T Tlood mpact n the Mekong Delt, Vietmam Bilica, ., et al, Flood impact i the Mekong Delta, T Pecrreviewed paper 2013 2 Viemamese Mekong defa 1. Ve Ve T No 0 No 0 No 0 No No - Lack of dara and understandings about flood vulnerabilty under rapd _ # =
Victnam, Journal of Maps, 2014. 1002): p. 257-265, ceomomic rowih. 2 Lk of dt cpcly s <conoic dva o food
pping. 3. :ncapble
relevan flood patameters. 4. Uncertainties in future socio-cconomic
developmen i v s i cimating ool wlncrabiley dictce
values.
5 Climare risks and adapration stategies i the Lower  Bastakori, RC., et al, Climae ks and adapration straregies 1. Pecr-reviewed paper 2014 4. Provinces 0o 0o e e 0No e Ve - Tmsuffcient knowledge (0 Implement necessary management measures, 1. Lack of cfective coordination berveen agencies - Lack finance 1o adopt and susain ocal
Mekong River basin in the Lower Mekong River basn. Regional environmental management iniiatives,
change, 2014, 14(1): p. 207-219.
0 Vulnerabilty, Coping and Adspration to Warer  Birkmann, I et L, Valnerabie, coping and adaprarion to 4. Book chaprer 122 Viewmamese Mekong defa 0 No o No N0 N0 T¥er e - Lirle i known about 0 what extent control tructures or sk reduction 1. Insitional responsbiitics ar in many cases ambiguos, | #
Related Hazards in the Vietnamese Mekong Delta e relted hazards i the Vietnamese Mekong Delta, in and climate change adaptation might have side-impacts on the communites. s respect o the
“The Mekong Delea System. 2012, Springer. p. 245.259 2. Lack of comprehensive sudy to quantify the relative importance of | ris reduction and climate change adaptation tasks and funds. 2.
different drivers on flood water levl, MARD and MoNRE have similar mandates and areas of
interests, causing competition over resources, competencies 1nd

7 Adaptation and development trade-offs: fvial  Chapman, A. D. et al, Adsptation and development trade. 1. Pecr-reviewed paper 20164 Provinces o o Ve 0 No Ter 0 No Ve - Hligh flood protection dikes caused sde impact for e production T There cxist confices between agrcultural develapment and
sediment and the sustainabilty of rice-  offs fuvial scdiment depositon and the sustainabiley of ricc through dlimination of the natural sediment supply during floods, s well s adapration objectives. 2. Carrent flood mansgement approach
Croppn i An G Mekong Delts crapping in An Giang Province, Mekong Delta.” Chimatic incrcasing food ris further downstrcar. using high dikes futher esacerbate the rich-poor devide. 3. Long

Change 2016, 137.3-4, 593-605, erm investment in flood protection dikes reinforce path-
dependency in flood management systen.

g “The 2011 flood event in the Mekong Dl ‘Chinh, DT et al. The 2011 flood event in the Mekong 1 Pecr-reviewed paper 2016 4. Provinces o Ve T No 0 No 0 No 0 No No - Flood s n the Mekong Delta can be only partaly esimated due to 1. Flood risk mansgement and adaptation are not sufficienty 1 Hleavy fmancil burden of flood losses s &
preparedness, respons, damage and recovery of | Delta: preparcdncs, response, damage and recovery of Timited data avalabilty. 2. Sound flood risk management siaccgics e integrated. dominant factor hampering the recovery of lood-
privte houscholds and private houscholds and small busincsses. Disasers 2016, mosty acking duc to limited data for decison support. 3. Flood emergency affccted houscholds
smal 78 responses at loealand houschold levelare incfective due to lack of carly

warning syscem,

9 Tiving with Floods: An Evaluation of the Danh, VT, and 5. Mashtag, Livimg with loods: an 2 Repores & working paper 2011 4. Provinces o o [ Ve Ve T No o - Flood adspration straregies (e, iving with flood) causes consderable side- # =
Rescrement Program of the Mekong Delta of  cvaluation of the rescttlment progeam of the Mekong Delra impacs due to insuffcient planning and implementarion capacity
Vietnam of Vietnam, in Environmental change and sgriculural

sustinabilt i the Mekong Delta. 2011, Sprnger. p. 181
20,

W Niigration and Displacement Triggered by Floods in D, 0. Migrarion and displacemen rggered by floods in 1. Pecr-reviewed paper 2011 2 Vietmamese Mekong defa 0 Ny o [ T No T No Ve o - Lack of compirical dara about impaces of Rood on migration; # =

the Mekong Delta the Mekong Delta. Iternational Migeation, 2011, 49(1): .
.

T Flood azard in the Mehong Delta —a probabilisic, Dung, N., et Flood hazard in the Mekong Delta-a T Pecrreviewed paper 2013 2 Viewamese Mekong defa 1. Ve o 0No o o o No - Projected hydrological changes in the Mekong basin s uncertaim. 2. Lack_# =
bivariate, and non-stationary analysi with a short. | probabilsic, bivarite, and non-setionary analysis with 3 of detsiled food hazard and risk assessmenr. 3. Data on elevation and flood
termed firure perspective short-termed e perspective. Natural Hazards and Earth comroinfastrosue s i, cvsing s n oo laard

System Sciences Discussions, 2013, 1: p. 275.522. assessmen
B Toocal and global knavledge o food mansgements  Ehler, | Local and Global Knowledge on Flood 2 Repores & working paper 2007 2 Viemamese Mekong dela 0. No o [ Ve T No Ve o - Local knowledge on lving and benciing from food i argely neglected 1 Confcting nterer, strategies and approaches to flood =

How can local knowledge contribute to resilience in
the Mekong del, Vietnam

Management — How Can Local Knowledge Contribute to
Resilience in the Mekongg Delt, Vietnam? . 2007:
Development Rescarch, Bona U

Center for

and underestimated in flood management. 2. It i difficult 10 go beyond the
consultng stakeholders but 10 actually activate and use local knowledge for

flood managemen.

management, c. living with flood and flood protection beween
farmers and the government.




B Analysis and ateribution of trends in warer levels in_ Futbara, Y. ct al. Amalysis and attibution of trends in water 1. Peer-reviewed paper 2006 2 Viemamese Mckong defta 1. Yes oNo 0 No 0 No 0 No 0 No 0 No 1. The physical mechanisms of rising watcr levelin the Mekong Delta arc ot # 7
the Vietnamese Mekong Delta levels in the Vietnamese Mekong Dl Hydrologieal well understood, causing challenge t design flood mitigacion measures.
Processes 2016 30.6: §35-845.
K Ayl o, o el v~ Haingon Dl \mdmkwcnl ol o ol 1, e il o 173 Regions LY 0 No. 0 No. 0 No. 0 No. 0 No. 0 No Tor d © 7 #
resource planning and mansger water resource planning and m case st limited reliabilit caused by missing and low quality observation data. 2.
e ons Xayen Quiduns Mekons Dol g the Long Xugen Quadrangle, Mcm.b i, Vi, Modeling sl 0 uppor i mling . the provinil and dicic
Journal of Hydrology 2017 547: velsis very limited.
15 ‘Climate Change Impacts on the Mekong Delta Haruyama, 5., Climate change impacts on the Mekong River 2. Reports & working paper 2009 2. Vietnamese Mekong delia 1 Ve 0 No. 0 No. 0 No. 0 No. 0 No. 0 No 1. Knowledge about mechanisms of flood propagation and inundation is sll_1. Local lood protection inereases food risk further #
lacking, which requires cfforts on numerical modelling and scenarios dawnstream, particularly: higher cmbankments and
asessment. 2. Observation data is acking for planning flood ads d ronds have . ©
mitigation. fload drainage, thus increasing flood peks.
16 Environmental Issucs and Recent Infrastrocture  Hashimoro, T, Environmental Issues and Recent 2 Reports & working paper 2001 2. Viewmamese Mckong dela 0. No 0o e Tyes Tyes 0 No. 0 No 1. Flood control structure creates substantial side-cficets, inclading increased # #
Dexdopmentn he Mckxm,, Dela: review, analysis  Infrastructure Development in the Mekong Delts: review, flood risk for non-protected areas, ecological fragmentation and reduced
o analysis an with particular reference to sedimentation in the flood plain. 2. Lack of bascline and postintervention
um seale water control ;mcm and the large-scale water control projects and the development of ‘monitoring, leading to poor understanding of environmental impacts of flaod
development of coastal are coastal arcas. 2001: Australian Mekong Resource Cenre. protecion measures.
i Farmers perceptions of chmate variabiliy and Foa, LD, et al, Farmers’ perceptions of climate variabiity 1. Pecr-reviewed paper 14 2 Viemamese Mekong defia 0. No 0o 0 No. 0 No 0 No Tyes T Ves . Limited atcention and ths knowledge about climate risk perception of  # 1. Lack of financial and material resources is &
arer 6 dapratons. ssons learned rom and barriers to adaptation: lessons learned from an. farmess leading to difficulties in promorting adaptation. 2. Limite: barrir to adaptation to climate change impats.
exploratory study in Vietnam xplotory sy in Viewam. Nigaion od dspaion information availability and aceessibility on climate impacts for adaptation
srategies for global change, 2014, 19(3): . 531 planaing and implementation,
18 Farmers assessments of private adapiive measures 1 Hoa, LD, et al., Farmersassessments of private adapiive 1. Peer-reviewed paper 014 5. Subprovinee 0o 0o 0 No. 0 No 0 No Tyes T Ves 1. Limited understanding of how farmers appraise their private adaptive 1. Incffciency of raral 1 pration measures are too costly for
climate change and influential factors: a study in the  measures to climate change and influential factors: a study in ‘measures and influential fctors. 2. The fact that weather and the be possible causes of limited adspration efficiency; farmers.
Mekong Delta, Vietnam the Mekong Delra, Vietnam. Natural hazards, 2014, 71(1): p. hydrological regime seemed to become more unpredictable leads o
401 diffculdies in considering adaptation measures. 3. There are a number of
barriers to the adaptive decisions of local farmers such as land tenure,
‘maladapration, technical knowledge of adaptive measures, access to market,
habit, perceprion of the importance of climate change and adaptation, socil
relationship, aceess to credit, demographic factors, access to climate
information and health care services. 4. Limited technical knowledge about
adaptation measures s a barrier to climate adaptation.
W Infrastrucrure effccts on floods in the Mekong River _Hoa, L.V, et al, Infrastructore effects on floods in the 1. Peer-reviewed paper 2005 2 Viewmamese Mekong delta 1. V¢ 0No. e 0 No. Tyes 0 No. 0 No - Lack of user-friendly hydraulic modelling suites for flood studics. 2. # #
Dela in Vietnam Mekong River Delta i Vietnam. Hydrologieal Processes, Complicated flood regime and dynamics leading to difficlties in flood
2008, 22(9): p. 1359-1372, simulation. 3. Lack of data for flood modeling
20 Modelling to support lind and water management:  Hoanh, C.T., et a, Modelling to support land and water 1. Peer-reviewed paper W12 2 Viemamese Mekong delta 1. Yes 0No. 0 No. 0 No. Tyes 0 No. 0 No 1.1¢is challenging for modellers to update the rapidly changing hydraulic % 1. Financial constrain for collceing and updating
experiences from the Mekong River Dela, Victnam  management: experiences from the Mekong River Delta, network in the flood model. 2. High level of complexity and connectedness data for hydraulic/lood modelling
Victnam. Water international, 2012 37(4): p. 408-42. ereates diffcultcs in capturing and interpreting cffccts of human
interventions on the hydrological regime. 3. Daca availabilty is 2 main
limiting factor for advancing hydraulic modeling capabiliy in the Mekong.
delta
Bl Floodplain bydrology of the Mekong Delra, Victnam _Hung, N.N., et . Floodplain hydrology of the mekong 1. Peer-reviewed paper 0025 Subprovinee T Ves 33 N0 N0 N0 N0 0 No 1. Tnundation dynamics, whieh i urgently required for planning, is Il studied, # #
el et Hydroogical Processs, 2012 260 . 74 ‘mainly duc to Timited data. 2. Flood protection via dykes system is
686, controversial since local people’s livelihood is affecteds
2 Uearaion 2o s changs e on fre Haoeg,F. 0 & P, Ubartion sl e 1. P v s W05 4 Provinces T¥es T¥es N0 %3 %3 %3 0 No . Lack of observed data leads to difficulty in arban flood modelling. 2. #
urban flaoding in change impacts on future urban flooding in Can Tho city, Estreme rainfall and tropical storm events becomes more unpredictable. 3.
Viemam. Hydrology and Earth System Seiences, 2013, 17(1): Uncertan sealevel sis projection leaing o diffculies in quantifing flood
p. 379304, s rrent estimation of urban flood risk is not very helpful for
sdaptaion planning due to limited capacity to account for frure changes in
the system;
5 ‘Climate change impaces on water resources in the  IMHEN, Climate change impacts on water resources in the 2. Reports & working paper 2010 2. Viemamese Mekong delta 1. Yes T¥es T Yes 0 No 0 No 0 No TYes . Uncertainties in chmate change projection and upstream development  # #
Mekong delta and adaptation measures Mekong dela and adaptation measures. 2010, Instiute for trends creates difficultics for projecting future changes in hydrology,
Meteorology, Hydrology and invironment. including food in the Mekong delta,
% ‘Climate change in the Mekong delca: Climate TMHEN, Climate change in the Mekong delta: Climate 2. Reports & working paper 2013 2. Victnamese Mekong delia 0, No| T Yes 0 No. 0 No. 0 No. 0 No. Tyes 1. Observed climatic data is imited, data ar some staions are disruptcd and 1. Lack of legisative documents to support climare change  #
scenarios, sea level ise and other effects scenario's, sea level rise and other cffects 2013, Institute for this leads to difficulties i hydrological modeling. 2. Additional factors need  adaptation. 2. Lack of guidance and mechanisms for
metcondlg, by, cvitonnent snd v esoues, 10 be taken into account to simulate changes in flood and waer level. 3. collaboration berween government departments,
tanoi, Vitnam. Lack of data and information on more vulnerable regions and groups
% ‘Climate change adaptation in the Mekong delta 13 2 Viemamese Mekong delta 1. Yes T Yes T ves 0 No. T e 0 No. Tyes 1. Human resources can not meet technical needs to cope warh chimatc. impactis 1. Trom the government for

J|C\ ‘Climate change '\d'\pnnm\ e Nikong s 200, 2 Reports & workg o
Japan International C

i g i 2 Ko o o s ki, 5. vt oo
ot efcetive, 3, Lack of flood forceasting sytems. 4. Lack of feasible
planaing stategis to dressclimate change impacts. 5. Planaing to address
cimate change impacts arc facing uncertaintis in frure changes in the delta
system such a eiver flo from upstream, 6. Uncertaintics eltin to climate
change and Mekong's frure discharge requires fequent update and
modifcatons of plans

planning and implementing bydraulic
infrastrucrre i lacking and not timely.




% Mekong Delta at he Crossroads: More Control or  Kalkinen, M., Mckong Delta at the crossroads: more control 1. Pecr-reviewed paper 2005 2 Viemamese Mckong defa 0. Nov oNo Tves Tves Tves Tves 0 No 1. The modified distribution of water has changed the distibution of risks: 1. Due t0 unequal distribution of costs and benehts of water
Adaptation? or adapration? AMBIO: A Journal of the Human e cunl s s conto s b Do snd sl o 0 oo v cstmcnts e poorst s and s pople
Environment, 2008, 37(3): p. 205-212. new areas. 2. Construction of flood prevention dikes causes important are often the disadvantaged agents. 2. Conflcting provincial
negative impacts, including higher cost for rice cultivation due to forgone  interests in flood management
Sedimentation, forgone fishery resource and exacerbation of environmental
pollution.

7 o Napping 0d Flood Dyramicsof e Nl Kuisn, C-ct  Flood maping aod Tod i of 1P sl ppee 003 2 Viemamese Mekong delta 1. Yes 0 No. Tves 0 No. 0 No. 0 No. 0 No 1. Flood regime in the Mekang delta is very comples, which requires lige  # #
Delta: ENVISAT-ASAR-ASM Based Time Series g Delta: ENVISAT-ASAR-WSM based time amount of data to understand the dynamics and drivers. 2. There are
Analyses series analuc( Remote Sensing, 2013, 5(2): p. 687715, ‘multiple flod divers and this makes it difficult o understand flood

dynamics and mechani

% Flood and Saliniy Management in the Mckong Delia, Le, AT, et al, Flood and sainity management in the. 4 Book chaprer 2005 2 Viemamese Mckong defta 1. Yes TYes 0 No 0 No 0 No 0 No e 1. Collecting and processing of routine hydrological and metcorological data L. It is hfficult 1o reach comsensas and collsboration berween  #
Vietnam Mekong Delta, Vietnam, in Challenges to sustainable i an expensive and difficul task. 2. Flood protection dykes scem to have  different agencies for flood and salinity management

devclopment in the Mekons Delta: Regio adverse impacts such as prolonging flood duration in arcas furcher

iy e and rescarch s, 1. e, BT downstream, increasing pets and diseases, ete. 3. There is an urgent nced for

il s, 200 The Sonsnie Mekong Rescarch rch on transboundary water cooperation and on eavironmental

Network Sameent Bangok Thaland.p. 156 e, e thin on echniclpeoem e knowlde n s aspect
s mited. 4. Impacts of upstream dams development s a growing concern
and fusther research is required

» Gl Cang e kg v D Key L AC. Soppaor, Clmate a1 he Nekong Rivee 4 Bk e 1T 2 Viemamese Mekong delta 1. Yes T ¥es 0 No. 0 No 0 No 0 No T¥es 1. Data and information on flood risk and vulnerability for specific sector is ¥ #
incerns on Furure Climate Thre Delta and key concerns on future climate threats, in Jimited. 2. Knowledge on the combined impacts of multiple drivers on

Environmental change and agricultural sustinabilty in the hydrologcal change is still imited, especiall socio-economic factors

Mekong Delta, M. Stewart and P. Coclanis, Editors, 2011,

Springer. p. 207-217.

£l “The combined impact on the flooding in Vietsam's e, T-V-H. et al, The combined impact on the flonding in 1. Pecr-reviewed paper 2007 2 Viewamese Mekong defta 1. V¢ 0o 0 No. 0 No. Tyes 0 No 0 No 1. Data and information on upstream hydropower dams development are  # #
Mekong River dela of local man-made structures, sea. Vietnam's Mekong River delta of local man-made structures, limited and uncertain, causing difficultes for quantifying their impacts on
level rise, and dams upstream in the river carchment  sca level ris, and dams upstream in the river carchment hydrological regime in the dela

Eruring, Cona and St Scence, 007 711y . 1016,

El Urban design principles for flood resiicnce: Learning, 10, K. ct al, Urban design principles for flood reslience: 1. Peer-reviewed paper 06 2 Viemamese Mekong defia 0. No 0o 0 No. Tyes 0 No 0 No. 0 No 1. Excessive reliance on flood control infrastructare increases vulnerabiity of 1. Local actors tend to refain an negative perception about flood
from theecological wisdom of living with floodsin  Learing from the ecological wisdom of living with loods in urbans to flood risks. while they overlook flood benefits. This results in strong
theVietnamese Mekong Delta the Vietnamese Mekong Delea. Landscape and Urban preferences for flood prevention rather than flood adaptation. 2.

Planning 2016, 155 69.78, “The perception that the government is solely responsible for
s prevalenr, prevens
aduptation measures.

2 Mekong Delta: Living with Wacer, But for How  Marchand, M, D.Q. Pham, and T. Le, Mekong Dele T Peer-reviewed paper 2008 3 Regions 0No 33 ¥es T ¥es N0 N0 TVes . Local knowledge for flood management is underused by governmental 1. Planning and implementation of flood management 1. Huge investment is needed for implementing

Long? Living with water, bu for how long? Built Environmeat, specialists. interventions are very much top-down, leading to limited choices recommended adapiation measures 1o cope with
2014, 402 p. 230243, for farmers on the field, saliniy intrusion and flooding.

B Mekong dela plan: Longterm vision and strategies  MDP, Mekong delia plan: Longterm vision and stategies 3. Planning documents W13 2 Viemamese Mekong delia 0. No T yes e Tyes 0 No. 0 No. Tyes 1. Impacts of climate change and upstream development actvites on 1. Tack of human resource with adequate knowledge and #

for a saf, prosperous and sustainable delta a e, prosperous and sustainable delta. 2013, Ministry of Mekong flows lack substantial quantification. 2. Socio-cconomic sperence s o s e and fod g,
Natural Resources and Environment (Vietnam), Ministy of devclopment in the Mekong delta including population growth and pecially at provincial and local level. Integrated planning for
Agriculture and Rural Development (Vietnam), Ministry of banation, GIDP growth s devclopment o she agicuuel sl and satr miagement s bampered by mied inoration
Infrastrucrure and Environment (the Netherlands). and services are highly uncertain exchange and lack of common space in sectoral interests

3 Water governance assessment: The case of the MDRI, Water governance assessment: The case of the. 2 Reports & working paper 2011 2. Viemamese Mekong delta 0. No 0 No. 0 No 0 No 0 No T Yes 0 No # 1. Overlaps in tasks and responsibility across and within, #

Mekong delta Mekong dela. 2011, Mekong delta development rescarch ministris for water management. 2. Weak coordination and

institute and climate change research institute: Cantho City, cooperation among seetors and provinces. 3. Cooperation

Vietnam, amongst sectors, beween central and local governmen, and
amongst provinces in comprehensive and multi-purpose
exploitation and use of water resources remains loose and
ineffcient. 4. Existing hydeaulic infrastructure are not optimally
used due to poor managemen. 5. Lack of human resource for
flood and disaster management.

3 Environmental governance: A Mekong delia case  Mink, 1.Q., Environmental Governance: A Mekong Delta 2. Reports & working paper 2001 2 Vietnamese Mekong delia 0. No 33 N0 %3 %3 e 0 No L Due o the complesity of the delia system, and uncertaintis in upstream 1. Balancing multiple interests and policies i water governance  #
study with downstream perspeerives case study with downstream perspeerives. World Resources devclopment impacts on the dela, reiable information for policy makers is s not always feasible in the delta. 2. The role of provincial

Instiute, 2001 not availsble. authoriies in water resource governance is undermined. 3.
Inconsistencies and overlap berween different laws thar regulate.
ater and related resources, such as water laws, forest lws,
environmental protection s, land laws, ctc.,can hinder
achievements of the overall goals

E3 Flood Protcetion Crieria for the Mekong Deltz,  MRC, Flood Prorection Criteria for the Mekong Delta, 2. Reports & working paper 2000 2. Vietmamese Mekong delia 1. Ves T¥es T Yes 0 No TVes 0 No 0 No . Daa for flood damage estimate i incomplete, thus caleulated valucs often # #

Vietnam Victnam. 2009, Mekong River Commission: Vieniane, Laos underestmate the damage in realiy. 2. It is difficult o test engincering
PDR. measures for flood risk management since technical details for the measures

are not available.




57 Straceural Measares & Flood Proofing in he Lovwer  MRC, Srategic dircetions for incegrated flood sk 2 Repores & working paper | 2009 2 Viewamese Mekong dela 1 Ves o Ve TNo e TNo o T Sidempact of imfraroctural food mangement opions (maily Ty 57 B
Mekong Basn: Srategic Dircctions for Integrated  management i focal areas,in The flood management znd substanial, including impacts on ccosystem services and biodiversiy,
Flood Risk Management i Focal Arcas imiigation progea. 2009, Mekongg River Commission: increased flood ris fo adjacent arcas and forcgone flood benefit,
Vientiane, Laos PDR.
3 Tiooding in Mekong River Delt, Viet Nam Newren, LN, KT, Ve, and XN. Ngoyen, Flooding in 2 Reports & working paper 2007 2 Vietmamere Mekong defa 0 N Ve o o o e No T Lack of knowledge and cducation i coping T Tk B
Mekong River Delt, Vet Nam. Human development increases level of vulnerabily managemen. 2. Lack of regional coordinaton in lood
report, 2007: p. 23 P .
e Houeholl Rl o Fool 3 Cre Ngue Y- 1. Js s ey Meswing 2 Repores & working paper 2013 5. Sub province o TNo o e o e Ve T reslicnce of howscholds and 7 B
Study in the Vietnamese Mekong River Delia houschold reslience to loods: A case study in th individuals s very limited
iemamese Mekong e dels o and Sy, 2015
186) p. 13,
W Niekong delta lod n he pas and present Neeyen, QM. Nekong Dels Flonds i the Past and 3 Reports & working paper 20002 Viemamere Mekong deftr 1. ¥er Ve o o o o o T Observation dta suggens hat extremne flood oceurs more ofien, cvenin 7 B
e in O, UL conssuin e of 1994, 995 o 996, Thi el exeme lood
i org me_en/doclb.ast/0/ 2175555 fsency couk o b apind by comnonal novedg ot Bood i
DTS GEAGUSE ARt 200, ol o Ny e i s oo o o ot
Science, Vietnam Nationsl Uiersiy. ka3 e deopment e dln ety o scvork
and salt water control gates eventually become obstaces for flood water
ranfer o the sea. 3. The exact cause of changing flood regime i sl ot
adequatly studied, causing difficuly for managing flood in the dela
i Siuation Ay Phin of Recds, Viet N Nevyen, XV and AR Wyatt, Sicastion amlyss plin of 2 Reports & working paper 20063 Regiom TNo Ve o o o Ve o B T Timited access of armers o fmancial sources
s, Viet Nam. 2006: Mekong Wedlands Biodiversity e g e it g ot o o e St s
Conservarion and Sussinsble Use Programme. including o
32 Planning and mplementation of the dyke systems in_ Pham, C.H. Plhnaing and implementation of the Dyke 2 Reports & working paper 2011 4. Provinces ) [ e T No Ter Ter No Tt s diffialt 0 develop effective flood control measures that donot 1. - Figh mvestment costs for oo protection
the Mekon Dela, Vietnam systems i the Mekong dela, Vienam. PhID thesis. Faculty ercates substantial negative side-mpacts. 2 Lack of knowldge on social  flood proteetion dykes s very imited. 2. Conficting imerest in
of Mathematics and Navural Sciences, Rheinschen Fridsich- aspeets of flood management. 3. Lack of capaciy and technical expertie for  vater resousees/ oo management between countries and
Willlms, Universi of Bonn, Bonn. 2011 flood management. 4. The Mekong el is 3 complex sysem and develops  regions in the dela. 3. lck of transparcncy and democracy in
very quickly, making it difficlt 0 address any problem a the dela level, 5. dykes planaing and implemenation.
Lack of human esources for flood management.
3 Tiood management and development plansing: The Refs, N Flood management and development panming The 2. Reports & working paper 2007 2 Viemamese Mekong defia 0. No 3] e 0No e e No T Lack of information for flod management. 2. Lack of planning capachy 1. Lack of coordination n lood management berween 3nd
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Supplement S2-a: Flood management in the Vietnamese
Mekong delta: Identify challenges and explore solutions

Introduction

We welcome and thank you very much for taking your time to participate in our online-
survey!

The objective of this survey is to draw on knowledge and experience of experts to gain
better understanding about the challenges for flood risk management and explore
possible solutions to address these challenges in the Viethamese Mekong River Delta
(hereafter the Mekong delta).

Throughout the survey, you will be asked to provide your expert judgements and
recommendations on various aspects of flood management challenges. The questions are
in multiple choice and open-ended formats. We would appreciate it very much if you
provide detailed and specific answers to the open-ended questions. This would help us to
draw meaningful conclusions from analysing the survey results. The survey takes
approximately 15 minutes.

Thank you in advance for your support in our research!

The research team



I. General perspective on flood risk management and challenges

Q1. The Mekong delta has a long history of managing flood risk. To what extent do you
agree with the following statement: “Flood management in the Mekong delta has become
more challenging compared to 30 years ago”?

Fully agree
Agree

Neutral

Disagree
Strongly disagree
No answer

QAW

Q2. Literature has suggested several processes that make flood management more
challenging. Based on your experience, please indicate the process(es) that make flood
management in the Mekong delta more challenging compared to 30 years ago?

Climate change

Sea-level rise

Land use changes including deforestation in upstream countries
Hydropower dams construction in upstream countries
Population growth and urbanisation in upstream countries
Population growth and urbanisation in the Mekong delta

Dikes construction in the Mekong delta

Other process, namely: .........coooveeel.

XN A WD

Q3. Have you participated in any project concerning flood management in the Mekong
delta? If yes, please give one project tittle.

Open answer:
II. Identifying important flood management challenges

Literature has identified many flood management challenges. They can be divided into
three clusters, namely (i) Knowledge and technical challenges, (ii) Institutional and
governance challenges and (iii) resource challenges. This section aims to find out the
most important flood management challenges in the Mekong delta.



II-A. Technical challenges

Q4. Based on your experience, please indicate the importance of the following technical

challenges in flood management in the Mekong delta? Please select the level of

importance for each challenge.

G1 - Technical challenges

Very important

Important

Neutral

Unimportant

Very unimportant

No answer

C1: Lack of knowledge and understandings about
the flood mechanisms in the floodplain

C2: Existing flood protection measures create
unintended impacts

C3: Flood forecasting and early warning systems
are not effective and reliable

C4: Research results are not taken up in flood
management processes

C5: Local, indigenous knowledge is underused in
flood management

C6: Suitable strategies and measures for flood
management are not available

C7: Uncertainties in future climate change, sea-
level rise and socio-economic development create
difficulties for developing flood management plans




II-B. Institutional and governance challenges

Q5. Based on your experience, please indicate the importance of the following
institutional and governance challenges in flood management in the Mekong delta?
Please select the level of importance for each challenge.

.)
. - c
G2 - Institutional and governance g e =
challenges o - © ©
aQ 5 £ e
E £ T 2 a
> 9 = = > E
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> — =2 D > 3

No answer

C8: Some factors causing flood are outside
management boundary, i.e. in other country,
province or district

C9: Limited coordination and collaboration in
flood management across provinces and
districts

C10: Conflicting interests between different
management departments and regions

C11: Flood and water management plans at
different levels are inconsistent, leading to
difficulties in implementation

C12: Top-down, centralised approach to
flood management

C13: Flood management system is not
responsive to new issues and challenges
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II-C. Resource challenges

Q6. Based on your personal experience, please indicate the importance of the following

resource challenges in flood management in the Mekong delta? Please select the level of

importance for each challenge.

G3 - Resource & Capacity challenges

Very important

Important

Neutral

Unimportant

Very

unimportant

No answer

C14: Flood management lacks financial
resource

C15: Finance for flood management does not
reach relevant regions and actors

C16: Flood management staffs lack important
capacities

C17: Insufficient number of staffs for flood
management

C18: Lack of data and equipment for flood
risk management

C19: Limited institutional capacities for flood
management, e.g. missing legislative
instruments

Q7. Apart from the above mentioned challenges, do you experience any other important

flood management challenge(s)?

Open answer:

Q8. In previous questions, you have ranked the following challenges as important or very

important. Please select 03 challenges that you think are most important and thus need
to be addressed so as to allow for improved flood risk management in the Mekong Delta.

Challenge 1 O
Challenge 2 O
Challenge n O

11




III. Explore solutions to address flood management challenges

In this section, we ask for your recommendations on solutions to overcome the most
important flood management challenges in the Mekong delta.

Q9. In the previous step, you identified [FILL CHALLENGE] as one important flood
management challenge. Could you please recommend two specific solutions, preferably
with concrete examples, to overcome this challenge?

Open answer:

Solution 1:

Q10. In the previous step, you identified [FILL CHALLENGE] as one important flood
management challenge. Could you please recommend two specific solutions, preferably
with concrete examples, to overcome this challenge?

Open answer:

Solution 1:

Q11. In the previous step, you identified [FILL CHALLENGE] as one important flood
management challenge. Could you please recommend two specific solutions, preferably
with concrete examples, to overcome this challenge?

Open answer:

Solution 1:

12



IV. Explore flood prevention measures

Flood risk can be mitigated through a number of flood prevention measures. In this

section, we ask for your opinions on feasible infrastructure measures for flood prevention

in the Mekong delta.

Q12. Based on your experience, please indicate which flood prevention measures are

more relevant for the Mekong delta?

Flood prevention measures

Very relevant

Relevant

Neutral

Irrelevant

Very irrelevant

No answer

1. Controlled flooding in the Plain of Reeds
and Long Xuyen Quadrangle. Agricultural land
in these areas could be flooded to protect
urbans.

2. Full flood control for major cities and towns
through improving and building new dikes.

3. Creating retention zones and widen
floodplains to store excessive flood water

4. Improve existing flood water transfer
capacity through river dredging, optimizing
sluices/gates operation, etc.

5. Build emergency flood diversion channels
from Plain of Reeds and Long Xuyen
Quadrangle to West and East Seas.

Q13. Apart from the above mentioned measures, do you recommend any other
infrastructure measures for flood protection in the Mekong delta?

Open answer:

13




V. Closing session

To finalise this survey, we would like to ask questions about your professional
background. We only use the answers for analytical purpose and will only publish
aggregated data.

Q14. Which of the below item best describe your occupation? Please select one item
from the list below.

Government officer
Non-governmental organisation
Business/company

Social scientist

Natural scientist

Engineer

Other: ..o

NoUuAswWNDH

Q15. At which level is your work most focused on? Please select one item from the list

below.
1. International
2. National
3. Regional (e.g. the Mekong delta)
4. Provincial
5. Municipal
6. Other: ....cvvvvvvvinnnnnnn

Q16. Which of the following aspects of flood is your work most focused on? Please select
one item from the list below

Flood research

Water management and planning

Land use management and planning

Flood protection infrastructures

Building flood resilience, living with flood
Climate change adaptation relating to flood
Flood early warning and emergency response
Other: oo

XN AW

Q17. Is flood the most important component of your daily work?

. Yes
2. No

Q18. What is your age category?

< 25 years old
26 - 35 years old
36 - 45 years old
46 - 55 years old
56 - 65 years old
> 65 years old

ok wWwN=
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Q19. If you have any further comments/remarks about this questionnaire, please fill in
the below lines.

Q20. You have finished our survey. We thank you very much for filling in the questionnaire!
Please indicate if you wish to receive the result of this survey:
1. Yes, please send results tO ........covvvviiiiiiiiiinennnns

2. No thank you.

15



Supplement S2-b: Equations for calculating the flood management
challenges’ important levels and relating statistics

Aggregated important score

. YIl.Sei
Si = - (eq.1)
Where
Si: Aggregated important score of challenge i; with i =1:19
Se,i:  Important score given by expert e to challenge i; withe = 1:71

Ne: Total number of expert; Ne=71

Group-wise important score

Y¢9Se,i, g

Si,g = 2=+ (eq.2)
Ne, g

Where

Si,g:  Aggregated important score of challenge i for expert group g; with i = 1:19. Experts
were grouped according to their occupations; spatial working levels and working

focus in relation to flood management.
Se,i,g: Important score given by expert e of group g to challenge i
Ne,g: Total number of expert in group g

Correlation coefficient between the challenges’ ranking scores
n . .
2 Xi=X)(Yi—Y)

JZE;(XL' — X)? J Yo, (Yi—)?

rx,y = (eq.3)

Where

rx,y:  Person correlation coefficient between important scores of challenge x and y

Xi: Individual experts’ scores for challenge x

Yi: Individual experts’ scores for challenge y

X: Average experts’ score for challenge x

Y: Average experts’ score for challenge y

n: Total numbers of scores given to each challenge; n=71
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Supplement S2-c: Correlation coefficients between the challenge’s rankings

Ci
c2
C3
C4
C5
C6
Cc7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

Cli C2
1 0.02
1

C3
0.21
0.1

C4

0.12
0.03
0.09

C5
0.12
0.04
0.2
0.17

C6
-0.1
0.14
0.26*
0.03
0.22

C7
-0.09

0.07
0.02
0.42**
0.46**

C8

0.09
0.01
0.06

0.07
-0.1
0.21

C9

0.15
-0.1
0.09
0.29*
0.19
0.25*
-0.1

C10
0.08
0.26*
-0.1
0.13
0.2
0.12
0.13
-0.04
0.54**

Cl1
0.34**
0.28*
0.19
0.13
0.25*
0.16
0.19
0.12
0.35**
0.4**
1

C12
0.02
0.08

0.16
0.35*
0.17
0.04
0.19
0.12
0.12
0.13

C13
0.17
0.1
0.2
0.05
0.29*
0.01
0.26*
0.33**
0.24*
0.18
0.13
0.12

Ci14

0.09

0.3*

0.2
0.1

0.01
0.18

0.01

C15
0.03
0.29*
0.18
-0.1
0.18
0.17
-0.1

0.26*
0.38**
0.2
0.08
0.14
0.21

C16
0.2
0.03
0.28*
-0.09
0.32**
0.12
0.3*
0.13
0.08
0.08
0.32**
-0.05
0.27*
0.28*
0.29*

C17
0.15
-0.01
0.31*
-0.11
0.2
0.04
0.11
0.18
0.07
0.2
0.34**
0.14
0.13
0.47**
0.2
0.63**

C18
0.27*
0.14
0.29*
0.12
0.38**
0.33*
0.32**
0.05
0.22
0.3
0.44**
0.05
0.21
0.23
0.23
0.42**
0.35*
1

C19
0.04
0.15
0.16
0.06
0.17
0.4**
0.29*
-0.07
0.26*
0.19
0.24*
-0.05
0.23
0.18
0.32**
0.21
0.24*
0.46**

*: Significant correlation at 0.95 confident level
**: Significant correlation at 0.99 confident level
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Supplementary Material S3: Flood management solutions and strategies
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Supplementary material S3-a: Inventory of the solutions to address flood management challenges

Recommendation

ID Solutions f Thematic strategy
requency

1 Promote exchange and learning 24 Forster cross-boundary interactions

2 Implement integrated flood impact assessment 22 Improve data and decision support

3 Improve collaboration between actors 21 Forster cross-boundary interactions

4 Build capacity for flood management staff 21 Improve capacity and resources

5  Develop new technical measures 19 Innovate and shift flood management approaches

6  Improve communication 19 Forster cross-boundary interactions

7 Improve data sharing 16 Forster cross-boundary interactions

8  Improve collaboration between regions 15 Forster cross-boundary interactions

9  Revise existing measures 14 Strengthen and diversify the flood management portfolio
10  Improve human resources capacity 11 Improve capacity and resources

11  Promote participatory approach 11 Create an enabling environment for flood management
12 Promote integrated management 10 Strengthen and diversify the flood management portfolio
13 Develop new legislation 9 Create an enabling environment for flood management
14  Develop coordinating board 9 Create an enabling environment for flood management
15 Improve monitoring and early warning 9 Improve data and decision support

16  Shift thinking and management paradigm 8 Innovate and shift flood management approaches

17  Improve data's accuracy 8 Improve data and decision support

18 Improve coordination between regions 8 Create an enabling environment for flood management
19  Match expertise with problem 7 Improve capacity and resources

20  Generate funding from international collaboration 7 Improve capacity and resources

21 Improve institutional capacity 6 Improve capacity and resources

22 Improve coordination within region 6 Create an enabling environment for flood management
23 Develop agreements between regions 6 Create an enabling environment for flood management
24 Promote multi-objective flood management 6 Strengthen and diversify the flood management portfolio
25  Localize flood management 6 Strengthen and diversify the flood management portfolio
26  Set priorities in management 6 Strengthen and diversify the flood management portfolio

20



27
28
29
30
31
32
33
34
35
36
37

38

39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Improve flood modelling

Generate funding from state budget
Diversify funding sources

Centralize flood management

Develop flood monitoring system
Account for local conditions and resources
Invest in equipment

Develop education programs

Address unwanted impacts of existing measures

Enforce existing legislation
Explore flood benefits

Synchronize flood monitoring, forecast and decision

making

Support stakeholders negotiation
Adapt current policies

Resolve conflicts

Promote integrated planning

Collect more data

Test measures

Develop visions

Improve coordination between actors
Develop flood control system

Improve investment

Integrate multiple measures

Increase project funding

Develop adaptive measures

Publish research results

Apply local knowledge in management
Compensate for negative management impacts
Improve training and education
Promote applied researches

A~ b~ B B~ M~ OOOo1rOo1 01Ol
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Improve data and decision support

Improve capacity and resources

Improve capacity and resources

Strengthen and diversify the flood management portfolio
Improve data and decision support

Improve capacity and resources

Improve capacity and resources

Improve capacity and resources

Strengthen and diversify the flood management portfolio
Create an enabling environment for flood management
Strengthen and diversify the flood management portfolio

Improve data and decision support

Create an enabling environment for flood management
Innovate and shift flood management approaches

Create an enabling environment for flood management
Strengthen and diversify the flood management portfolio
Improve data and decision support

Improve data and decision support

Strengthen and diversify the flood management portfolio
Create an enabling environment for flood management
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Strengthen and diversify the flood management portfolio
Improve capacity and resources

Strengthen and diversify the flood management portfolio
Improve data and decision support

Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Improve data and decision support
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

Promote flood-resilient development
Develop international agreements
Optimize existing control infrastructures
Promote multi-level management
Improve planning

Raise awareness

Develop no-regret measures

Build bottom-up organisations
Localize flood research

Improve employment conditions
Improve transparency in management
Establish flood research organisation
Establish multi-stakeholder platform
Develop alternative livelihoods
Improve data accessibility

Adopt scenario-based planning
Apply international standards

Avoid ineffective investment

Assess impacts of flood management
Avoid technological lock-in

Develop early warning systems
Create common understanding
Develop data and information system
Develop decision support system
Combine forecast with indigenous knowledge
Clarify responsibilities

Compare measures

Combine grant and loan in funding
Promote intermediary organisations
Monitor implementation process
Provide information to local level
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Strengthen and diversify the flood management portfolio
Create an enabling environment for flood management
Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Create an enabling environment for flood management
Improve data and decision support

Create an enabling environment for flood management
Innovate and shift flood management approaches
Improve data and decision support

Strengthen and diversify the flood management portfolio
Create an enabling environment for flood management
Improve capacity and resources

Improve data and decision support

Strengthen and diversify the flood management portfolio
Improve data and decision support

Create an enabling environment for flood management
Improve data and decision support

Improve data and decision support

Improve data and decision support

Create an enabling environment for flood management
Improve data and decision support

Improve capacity and resources

Forster cross-boundary interactions

Improve data and decision support

Forster cross-boundary interactions
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88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Provide demos and examples for proposed measures

Match flood management with other objectives
Integrate multiple data sources

Mitigate climate change

Match measures with available resources
Reduce population pressure

Set protection level

Set priorities in funding

Upgrade and maintain existing infrastructures
Shift power balance between actors

Separate flood management from other objectives

Remove institutional barriers

Set priorities for most vulnerable regions
Separate technical and managerial training
Implement and enforce existing plans
Improve flood emergency responses
Improve financial resources

Identify knowledge demands

Focus research on basin-wide issues
Evaluate quality of research results

Focus training and education on the junior staff
Focus research on local issues

Improve research funding

Improve measures applicability

Improve knowledge uptake

Improve independence of legal institutions
Improve recruitment

Improve data and decision support

Strengthen and diversify the flood management portfolio
Improve data and decision support

Strengthen and diversify the flood management portfolio
Improve capacity and resources

Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Strengthen and diversify the flood management portfolio
Create an enabling environment for flood management
Innovate and shift flood management approaches

Create an enabling environment for flood management
Strengthen and diversify the flood management portfolio
Innovate and shift flood management approaches
Strengthen and diversify the flood management portfolio
Strengthen and diversify the flood management portfolio
Improve capacity and resources

Improve data and decision support

Improve data and decision support

Improve data and decision support

Improve capacity and resources

Improve data and decision support

Improve capacity and resources

Strengthen and diversify the flood management portfolio
Improve data and decision support

Create an enabling environment for flood management
Improve capacity and resources
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Supplementary material S3-b: Flood management strategies and
associated solutions

Strategy S1: Create an enabling environment for flood management

Member solutions Recommendation Solution ID
frequency

Promote participatory approach 11 11
Develop new legislation 9 13
Develop coordinating board 9 14
Improve coordination between regions 8 18
Improve coordination within region 6 22
Develop agreements between regions 6 23
Enforce existing legislation 4 36
Support stakeholders negotiation 4 39
Resolve conflicts 4 41
Improve coordination between actors 3 46
Develop international agreements 2 58
Improve transparency in management 2 67
Establish multi-stakeholder platform 2 69
Apply international standards 1 73
Create common understanding 1 78
Clarify responsibilities 1 82
Shift power balance between actors 1 97
Remove institutional barriers 1 99
Improve independence of legal institutions 1 113

Strategy S2: Strengthen and diversify the flood management portfolio

Recommendatio

Member solutions n frequency Solution ID
Revise existing measures 14 9
Promote integrated management 10 12
Promote multi-objective flood management 6 24
Localize flood management 6 25
Set priorities in management 6 26
Centralize flood management 5 30
Address unwanted impacts of existing 4 35
measures

Explore flood benefits 4 37
Promote integrated planning 4 42
Develop visions 4 45
Develop flood control system 3 47
Integrate multiple measures 3 49
Develop adaptive measures 3 51
Apply local knowledge in management 3 53
Compensate for negative management 3 54
impacts

Promote flood-resilient development 2 57
Optimize existing control infrastructures 2 59



Promote multi-level management 2 60
Improve planning 2 61
Develop no-regret measures 2 63
Build bottom-up organisations 2 64
Localize flood research 2 65
Adopt scenario-based planning 1 72
Avoid technological lock-in 1 76
Match flood management with other 1 89
objectives

Mitigate climate change 1 91
Reduce population pressure 1 93
Set protection level 1 94
Upgrade and maintain existing 1 96
infrastructures

Set priorities for most vulnerable regions 1 100
Implement and enforce existing plans 1 102
Improve flood emergency responses 1 103
Improve measures applicability 1 111

Strategy S3: Forster cross-boundary interactions

Recommendation

Member solutions frequency Solution ID
Promote exchange and learning 24 1

Improve collaboration between actors 21 3

Improve communication 19 6

Improve data sharing 16 7

Improve collaboration between regions 15 8

Promote intermediary organisations 1 85

Provide information to local level 1 87

Strategy S4: Improve capacity and resources

Recommendation

Member solutions frequency Solution ID
Build capacity for flood management staff 21 4

Improve human resources capacity 11 10

Match expertise with problem 7 19
Generate funding from international 7 20

collaboration

Improve institutional capacity 6 21
Generate funding from state budget 5 28
Diversify funding sources 5 29
Account for local conditions and resources 5 32
Invest in equipment 4 33
Develop education programs 4 34
Improve investment 3 48
Increase project funding 3 50
Improve training and education 3 55
Raise awareness 2 62
Improve employment conditions 2 66



Avoid ineffective investment 1 74
Combine grant and loan in funding 1 84
Match measures with available resources 1 92
Set priorities in funding 1 95
Improve financial resources 1 104
Focus training and education on the junior 1 108
staff
Improve research funding 1 110
Improve recruitment 1 114
Strategy S5: Improve data and decision support
Member solutions Recommendation Solution ID
frequency
Implement integrated flood impact 22 2
assessment
Improve monitoring and early warning 9 15
Improve data's accuracy 8 17
Improve flood modelling 5 27
Develop flood monitoring system 5 31
Synchronize flood monitoring, forecastand 4 38
decision making
Collect more data 4 43
Test measures 4 44
Publish research results 3 52
Promote applied researches 2 56
Establish flood research organisation 2 68
Improve data accessibility 2 71
Assess impacts of flood management 1 75
Develop early warning systems 1 77
Develop data and information system 1 79
Develop decision support system 1 80
Combine forecast with indigenous 1 81
knowledge
Compare measures 1 83
Monitor implementation process 1 86
Provide demos and examples for proposed 1 88
measures
Integrate multiple data sources 1 90
Identify knowledge demands 1 105
Focus research on basin-wide issues 1 106
Evaluate quality of research results 1 107
Focus research on local issues 1 109
Improve knowledge uptake 1 112




Strategy 6: Innovate and shift approaches

Recommendation

Member solutions frequency Solution ID
Develop new technical measures 19 5

Shift thinking and management paradigm 8 16

Adapt current policies 4 40

Develop alternative livelihoods 2 70

Separate flood management from other 1 98

objectives
Separate technical and managerial training 1 101
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