Review to Flood hazard mapping and disaster prevention recommendations based on detailed
topographical analysis in Khovd City, Western Mongolia, Author(s): Narangerel Serdyanjiv et al., MS
No.: nhess-2024-91

RC1: Comment on nhess-2024-91, Anonymous referee #1, 18 Jul 2024
First of all, many thanks for all your valuable comments and suggestions. Please see below for changes
based on your suggestions.

General comments:

In the study “Flood hazard mapping and disaster prevention recommendations based on detailed
topographical analysis in Khovd City, Western Mongolia”, authors present rainfall runoff maps based on
digital elevation data derived from UAV flights.

1.1. Unfortunately, the study lacks novelty and evaluations lack scientific quality. Results are of interest
to local decision-makers but do not contribute scientifically enough on their own. Other than stated in the
introduction, riverine flooding is not accounted for, but only surface runoff.

XapamcanTai Hb CyAanraaHg WUHINAT 3yMA AYTMar, YHIATI3 Hb LUMHMKAIX YXaaHbl YaHap AyTmar 6aiHa.
Yp AYH Hb OPOH HYTIUIH LWMIAABIP raprardyaag COHMPXONTOM Banaar 4 eepcaee WNHKASX yXaaHbl XyBbs,
XaHranTTan XyBb HOM3p opyyagarryi. TaHuAuyynrag gypacaHaac bycaf TOXMONZOANA TO/bIH Yepuiir
TOOUA0ITYI, 36BXOH ragaprbiH ypcaLbir TOOLA0T.

Yes, you're right, this study is more than a theory, it describes the natural disaster risk situation that the
region is facing and aims to provide scientific recommendations to policy makers in the region to prevent
floods. We mainly focused on the development of flood hazard mapping (surface water runoff and flash
flooding) based on UAV. Changes have been made to the abstract section of the manuscript based on
your comments. It Included:

Abstract. The impacts of climate change manifest heterogeneously across regions, and in Khovd City, a
semi-arid area in Western Mongolia, the escalating threat of flooding is evident through the occurrence of
10 flash floods in the last 30 years. The risk zone, encompassing rivers and flash floods, endangers ca.
32,000 residents, with 750-1,800 traditional nomadic dwellings (gers) located on the floodplain of the
Buyant River during summer. Furthermore, prolonged rains pose a flash flood risk to households in the
center of the province. However, different disaster prevention measures are required compared to those
for river flooding in humid regions such as Japan and Southeast Asian countries. In Khovd, residential areas
are limited, and land use is not highly dense. In addition, since flood water levels are not high, knowledge
of the location and direction of flood flow paths and places where water is likely to be collected in advance
is essential for disaster risk reduction. Under these conditions, mapping using detailed DEM and identifying
the extent of past floods using satellite images are important. We measured by Real-Time Kinematic (RTK)
on 22 Ground Control Points GCPs and collected 15,206 aerial photos for drone mapping under Unmanned
Aerial Vehicle (UAV) in the Khovd City. The purpose of this paper is to use Khovd as an example to create
a hazard map based on topographical analysis of detailed DEM, and to discuss a methodology for using
this map to help with flood disaster prevention in remote areas. The resulting flood hazard map revealed
4 flood risk areas based on flood flow direction and topographical features.

1.2. Further, the areas at risk are not specified or classified, which would be of interest to decision-makers,
and first responders, and support the adaption process.

Uaawwnnban, apcasnTtaii razpyyabir TO40PXOMN00TYIA, aHIMAAary Hb WKWIAABIP raprarymg 60/10H aHXHbI
Xapuy apra XamK3as aBy Oyl XyMyyCT COHMpPXONToM balx Gereen gacaH 30XMLOX YA ABLbIT A3IMMKUX
60Ho.

Using topographical and surface flow direction maps (Figure 4), areas at risk of flooding are identified and
explained in Section 5.1 with Figure 9.



1.3. | would advise you to continue and expand your analysis, because it seems, that additional data and
information are available, but were not used.

Hamant magsanan baiiraa y awmrnargaaryi 6anraa tom WAr caHargaxk 6amraa Tyn AyH WWHXWUATIIAI
YPTIJUKNYYIK, OPTOXKYYIIXUIT TaHA, 30BN16xK baliHa.

Changes have been made to this manuscript and are marked in red.

Specific comments:

1.4. An evaluation scheme for the risk areas including classification would be helpful to clarify the
identified risk areas.

AHrunanoir 6arraacaH apcas3NuiiH 6ycyyauiiH YHINM3HUIA CXEeM Hb TOLOPXOMUNOTACOH 3pCAINT Bycyyaninr
ToApYyYyNaxas TycTan.

In the 4th section of the manuscript, when determining flood risk areas, the risk areas were identified as
a result of analysis of topographic condition and flow direction analysis and geomorphic profiles.
Therefore we checked the risk areas on the places.

1.5. As further field data exist (geological, morphological, hydrological?, maybe critical infrastructure?), |
recommend conducting further analysis.

LUaawmna x3spuitH M3433131 (reonoru, mopdonoru, ruapoaorn?, maragryi uyxan asa bymauy, yy?) 6aiiraa
TYN OM Uaawmng AyH WUHXUATII XUNXUIAT 3eBNeXK baiHa.

1.6. Could the study benefit from evaluating and including the local interviews (shown in Figure 2)? If not,
please explain, why the locations of interviews are shown in Figure 2.

OpPOH HYTTUIAH ApuAaLAarbIr (3ypar 2-T y3yyA3B) YH3/1XK, OpYyy/ICHaap cyaanraa awur Tyctai 6aiix yagax yy?
X3paB TMIM BULW 601 Aaraas ApuauNarbiH 6apwabir 3ypar 2-T Xapyy/CHbIr TainbapnaHa yy.

We collected questionnaires from 54 local residents during the field mapping study and double-checked
flood risk areas. Added a small sentence about it on 3.1.section. It Included:

In addition, during the field mapping step, the flood hazard areas were checked under questionnaires from
local residents.

1.7. Would a multi-hazard evaluation be possible, which includes reconstructed or modelled fluvial
inundation?

CaprasH 60OCroCcoH 3CB3/1 3arBapyM/ICcaH ro/blH yCaHZ aBTCAH 33P3r OJIOH QAlOY/IblH YHIAM33r XUMX
6onomKTOl toy?

It is good to think about it

1.8. Line 135ff: it is unclear to me, when the Alos Palsar DEM satellite data and when the UAV-generated
DEM was used in your study, or how you combined the two DEMs

135-p mep: Alos Palsar DEM xuiiman paryynbiH erergen, x3333 UAV-aap yycrargcaH DEM-mir TaHbl
CyfanraaHz alwurnacaH, acean 1a Xoép DEM-UIT XapXaH HIrTIraCoH Hb HaZag, TO40PXOMryin barHa.

You're right, the Alos Palsar DEM was not used in this study to a particularly high importance, so the all
means was removed about Alos Palsar DEM from the manuscript altogether. It was my mistake sorry.
1.9. Line 174: is it possible to show the alluvial fan on a map?

174-p mep: ra3pblH 3ypar 433p anntoBbIH TasbIr Xapyyaax 6010MKTON oy ?

We can see on the Figure 1 ¢, d, e, Figure 2 d and Figure 9

1.10. Line 180: please specify “relatively slow”; e.g., please add significant values

180-p mep: "xapbLaHryi yaaaH" rax 3aax erHe yy; K133 Hb, YyXas yTrbir HOMH3 Yy

Changed the word

1.11. Figure 4: could you additionally show inundation depths?

3ypar 4: Ta yepuiiH r'yHUAT HIMXK Xapyy/iK Yagax yy?

In the semi-arid region like Khovd, where the risk of flooding increases due to global warming, it is
necessary to quickly identify areas where water is likely to collect due to topographical factors and notify
residents of the risk. The inundation depth is generally not large, about several tens of centimeters. In



humid regions, flood hazard maps that clarify the inundation depth through runoff analysis simulations
are useful, houwever creating such hazard maps requires both budget and time. The purpose of this paper
is to propose a simple preliminary flood hazard map creation method in such an urgent situation.

1.12. Line 190: how is the grouping of the cells done, and for what purpose?

190-p mep: cell-yyaniir 6ynarnax axkabir XapxaH XMNAST, AMap 30PpUAT00P XMIAA3T BI?

In detailing the DEM we created from the drone mapping and aerial images , we calculated the percentage
of each cell showing its own flow direction into the atribute database on GIS. This is important in
determining where surface runoff may accumulate and pose a hazard.

1.13. Is the bed or the water surface area of ditches and rivers shown in the DEM? If not, does the study
benefit from embossing the bed level to the DEM?

O3MB-4 wyyayy, ronbiH €poo, yCHbl ragapryyruiiH Tanbanr xapyyacaH yy? Xapas TUiiM 6uw 601 OpHbl
TYBWWHI DEM XypTa/n TOBOWArOX Hb CyZanraaHz alwur TyCcTan toy?

Yes, we showed the drainage ditch and river in the DEM as Figure 2 and Figure 9.

1.14. How are flow directions further evaluated to overall evaluate the risk posed by flash floods?

LLIap yCHbI YEPUINH 3PCASIUIAT €POHXMIAA Hb YHINIXMUIAH TYN 4, YPCraablH YATASMIAT LLaalng XapXaH YHIN 43T
B3?

Additional information on this is provided in Section 3.3 by red colour

To analyze flow direction, we employed the "Eight Direction Pour Point Model," resulting in the creation
of flood hazard maps for Khovd City. The flow method necessitates two high-resolution topographic
datasets — a flow direction map and a surface elevation map — at the same resolution to generate a lower-
resolved river network map and supplementary maps of river network parameters (Yamazaki et al., 2009).
The eight-direction (D8) flow direction coding was applied by considering that the stream flows from the
center cell to its eight neighboring cells, and assigning a number to each of the eight neighboring cells
based on the direction of flow. For an input D8 flow direction raster, a cell is considered to have an
undefined flow direction if its value in the flow direction raster is anything other than 1 (eastward), 2
(southeastward), 4 (southward), 8 (southwestward), 16 (westward), 32 (northwestward), 64 (northward),
or 128 (northeastward) . Output cells with a high flow accumulation are areas of concentrated flow and
can be used to identify stream channels.

1.15. 98-105: please consider moving the background information to the introduction/background
98-105: cyypb M3A33/IMIAT TAaHUALYYATa/Cyypb PYY WWUAXKYYIIX Tanaap 60403K y3HI Yy

Yes sure, it moved to the introduction/background

1.15. Line 147-171: please move to the description of the study area

147-171-p mep: cyganraaHbl TanbaiiH Tannbap pyy LWKUIKMUHD Yy

Yes sure, it moved to the the study area

1.16. Lines 201-204: please consider moving the background information to the introduction/background
201-204 mep: cyypb M3A33NNMIT TaHWUALYYAra/GOHA pyY LWKMKYYASX Tanaap 6040 Y3H3 vy

1.17. Lines 212-223: Please provide further information on the sedimentological data you mention
(methods, results, consideration in the study). The section belongs to the discussion. Please provide the
climatologic data, you are referring to.

212-223-p mep: TaHbl AypbAcaH TyHaAACHbI 6reraiviiH Tafaap HIMIAT M343313/ erHe vy (apra, yp 4AyH,
CyAanraaHz aBy y33X). DH3 X3Cr Hb X3/13/1LLYYA3T XaMaapHa. TaHbl Xa/13K Oy uar yypbiH M34331IMIAT 8THe
Yy-

1.18. Lines 225 to 242 & 246-253: The section covers parts, that belong to the introduction, study area,
and discussion. Please provide the corresponding results, and move sections.

225-242, 246-253-p mepyyh: DH3 X3C3IT OPLIWMA, CyAaax X3C3r, X3/3/LYYASIT Xamaapax X3Cryyguur
XamapHa. Xapransax yp AyHr erd, Xacryyauimr 3eeHe vy.

In this manuscript, | wanted to provide an understanding of the risk of flash floods in the dry valley and
gullies of Khovd city and the flood risk of the Buyant River. These 2 flood conditions are separate



understands and conditions. In other words, this city is located in the middle of the flash flood condition
and the river flood condition.

1.19. Line 268: it is unclear how areas were determined. What are uncertainties? How much higher is the
risk compared to other areas?

268-p Mep: rasap HyTIUIT X3PX3H TOAOPXOMACOH Hb TOAOPXOMryin 6aiMHa. Togopxoi byc baiiaan rax oy
B3? bycag 6ycTan xapblLyynaxag, 3pcaan Xap ux 6aiiHa Ba?

Changed the sentence

Based on the results of this study, we created a flood hazard map using the information on topographical
conditions, flow direction, residential settlements area distribution of households, and previously flooded
areas and identified four hazardous and vulnerable areas within Khovd City (Error! Reference source not
found.) including:

1.20. Fig 9: how does the hazardous flow direction differ from the general flow direction?

3ypar 9: AtoynTai ypcranblH YAMA3A Hb YPCrasiblH epOHXMI YNTA3133C toyraapaa AnraaTan Ba?

We wanted to show the local residents that there is a possibility of flooding in this area and accumulation
in the depressions in by hazardous flow direction. In the 4 areas shown in Figure 9, many householders
have been affected by floods in recent years.

1.21. Recommendations are too general. Please link them more closely to your results

36BNOMKYYA X3TIPXUN epeHxmin BaitHa. ToAMr3pUNT UN3PLLTIIAM3S UAYY OMp XON60HO Yy

Yes sure, we added new sentences in 5.2 section as below:

Geomorphological hazard mapping of this area can alert residents to potential unknown risks. Specifically,
it solves the following problems: 1) Because the area is semi-arid and there is no running water, residents
do not recognize the risk of flooding. 2) Because the terrain is generally flat, residents do not know where
the water will flow during floods. 3) After an artificial embankment was built in the 1990s, the flood flow
path changed, but residents cannot predict what will happen if the embankment breaks. 4) The Buyant
River flows at a low level on the west side of the city, but the residents of Khovd have never experienced
floods there historically, so they are completely unaware of the risk of flooding.

Technical corrections:

1.22. Could you please specify the unpublished literature (e.g., cite the publications as “under review”, if
applicable)

Ta X3BN3r433ryi HOM 30XMOJbIF 3aaX 6rHe Yy (KM Hb, X3p3B bairaa 6on "xaHargax 6airaa"
HUATNNYYAMIAT UL TaTHa YY)

Corrected

1.23. Figure 1: Location of pictures is not marked on the map

3ypar 1: 3ypruiiH 6anpLunbIr ra3pbiH 3ypar A33p ToMA3rN33ryi 6aliHa

We provided figure’s explains, is it necessary to mark on the map?

1.24. Line 80 ff: km2 must be km?

80-p Mep: KM2 Hb KMm? Balix écToit

Corrected

1.25. Line 91: please check the line break at the end.

91-p mep: Tercreng, Hb Mep TacnaxbIr WaaraHa vy.

Corrected

1.26. Figure 2: Please change /xx/ to (xx)

3ypar 2: /xx/-r (xx) 60rox eepumIHe yy.

Corrected

1.27. Table 1: the information seems a bit excessive. Could you remove parts of it, by referring to the UAV
you used?



XycHart 1: Msa3313n Hb apai xaTapy b6aliHa. Ta xaparnaxK banicaH UAV-aa aypaark, 3apMm X3CTUIAT Hb
canraxk yagaxyy?

Which one to exclude?

1.28. Line 141: Hiishade must be Hillshire

141-p mep: Xumwag 60 Xunnwnp 6ainx éctoi

Corrected ...Hillshade

1.29. Line 141 ff: (Fill-Flow-direction-Flow accumulation-Stream order-Flow length-Watershed-Basin-Snap
pour point and others) commas are missing

141-p mepeHp ff: (Qyyprax-Ypcran-umrnan-ypcranbiH XypumTaan-ypcranbiH gapaanan-ypcraabiH ypT-
YcaH xaranbap-cas rasap-fant uytrax uar 6onoH 6ycaa) Tacnan aytyy 6aliHa

Corrected

1.30. Figure 5 and Figure 7: the dashed red line is missing in the legend

3ypar 5 6a 3ypar 7: JomorT Tacapxai yfiaaH wyram banxryii 6anHa

Added explain sentence in the figure desription

The red dashed line shows the profile slope.



RC2: Comment on nhess-2024-91, Anonymous referee #2, 30 Jul 2024
First of all, many thanks for all your valuable comments and suggestions. Please see below for changes
based on your suggestions.

General comments:

The authors describe a trend of increasing flood intensity and occurrence in Western Mongolia and the
lack of natural hazard maps making developing and implementing mitigation strategies difficult.

BapyyH MOHIObIH YEPUIAH 3pY Xy4 HIM3IrA3XK, 6alranviiH atoynbiH 3ypar 6anxryi 6aiiraa Hb HeleeNNUIAT
Byypyynax ctpatern 6010BCPYyAAX, XIPIMKYYAIXSL XYHAPIN YUPYYK OYIr 30XMOr4mnz, TOLOPXONICOH.

In response, they derived, using UAVs and Alos Palsar DEMs flood hazard maps based on
geomorphological elements and identified 4 flood risk areas.

YyHun xapuyg 138 UAV 60noH Alos Palsar DEM-uir awurnadH reomopdOosiorMiiH 31eMeHTYYa34,
TYNTYYp/iaH YEPUINH atoy/ibliH 3YPruir rapra, yepuiiH apcasnTain 4 6ycuiir Toa0pXonICcoH.

2.1. However, flood hazard mapping which may be lacking in Western Mongolia, is not novel, nor is UAV
utilization to develop hazard maps.

[acaH xaguii u bapyyH MoHrong, 6aixryii 6aiixk 6on3owryii yepuidiH atoy/ibliH 3yparsian Hb LUKMHAAAT 3yAN
6uw 6ereeps atoybiH 3yparaanbir 6onoscpyynaxag UAV awmraax Hb LWKMHINST 3YWUA 6UL oM.

2.2. ltis clear that the application of results from the presented paper is important to the local population
and practitioners and in further developing Mongolian hazard planning but does not contribute
significantly to the field of natural hazard assessment and related processes.

DHIXYY WATMANAH YP AYHT alluraax Hb OPOH HYTTMIMH XYH am, Jdagnararkurygag 6010H MOHron yacbiH
aloY/bIH TOIGBAGNTUMT L@allungd, XerKyy/3xa4 yyxan ad xonborgonTtoirt 6on0oBY GalraMiiH atoy/ibiH
YH3/1r33 60/10H X0N60rA0X YA ABLbIH CanbapT 4OPBUTOM XYBb HIM3P OPYYIaXry Hb OMITOMMKTOMN.

In the semi-arid region like Khovd, where the risk of flooding increases due to global warming, it is
necessary to quickly identify areas where water is likely to collect due to topographical factors and notify
residents of the risk. The purpose of this paper is to propose a simple preliminary flood hazard map
creation method in such an urgent situation.

Geomorphological hazard mapping of this area can alert residents to potential unknown risks. Specifically,
it solves the following problems:

1) Because the area is semi-arid and there is no running water, residents do not recognize the risk of
flooding.

2) Because the terrain is generally flat, residents do not know where the water will flow during floods.

3) After an artificial embankment was built in the 1990s, the flood flow path changed, but residents cannot
predict what will happen if the embankment breaks.

4) The Buyant River flows at a low level on the west side of the city, but the residents of Khovd have never
experienced floods there historically, so they are completely unaware of the risk of flooding.

2.3. A potential suggestion that would, in my opinion, make the results more impactful is to use the
derived maps (DEMs), inventories of critical infrastructure, and relevant hydrological data to expand upon
the current understanding of flood processes in the region with 1d or 2d (as suggested in line 130)
numerical modeling to better delineate hazard zones as they relate to discharge scenarios, and the
potential hazard reductions in response to deployed mitigative measures.

MuHKnit 6oanoop yp AYHT UAYY YP AYHTIN 6oarox 6010MKUT caHan 6on 1d acean 2d 6yxuin 6yc HYTrMIMH
YEPUWNH YN SBUbIH Ta/flaapX OLOOMMMH OMITONTLIM ©PreXKyYA3IXMAH TYyAL YYCM3A raspbiH 3ypar (DEMs),
yyxan g34 6yTumMinH Toonnoro, Xxonborgox rmaponorniiH ererganiar awmraax asgan tom. (130-p mepeHs,
caHan 6OANrocHbl aaryy) awynablH 6ycyyauir ragarwnyynax xysunbapyyaran xonbootol wuayy caiiH



TOA0PXOMIOXbIH TY/14, TOOH 3arBapyiajl, MeH aB4Y X3P3rKYY/ICIH HONeeIMIAT Byypyynax apra XaMmxK33HUM
Xapuya 6onasoLwryin atoynbir byypyynax.

We mainly focused on the development of flood hazard mapping (surface water runoff and flash flooding)
based on UAV. In the semi-arid region like Khovd, where the risk of flooding increases due to global
warming, it is necessary to quickly identify areas where water is likely to collect due to topographical
factors and notify residents of the risk. The purpose of this paper is to propose a simple preliminary flood
hazard map creation method in such an urgent situation.

2.4. Therefore, | opine that additional analysis and synthesis are required which would ideally include
models that show inundation zones (and relevant hydraulic variables) and deal with anticipated changes
in the rainfall regime which would greatly improve the quality of the manuscript while making the results
more impactful to a broader readership.

Tuiimaac, ycHbl yepuiiH bycuiar (6010H Xxon60raox rMApaBAMK XyBbCardAbir) xapyy/acaH 3arsapyysbir
6arTaacaH, Xyp TYHaZacHbl TOPUMA, XYN33r 43K By ©6pUNeNTUIAT 30XMLLYYIaX HIMIAT LMHKUATI, CUHTES
WaapanaraTan raxk 6 6040 6aHa. IH3 Hb rap BUUMINUIH YaHaAPbLIT 3PC CAMKPYYIK, YP AYHT UAYY VP
AYHT3 601rox 60HO. NAYY BPreH YHLWUMYAAL XYPraX.

This mean is covered in our previous article, which is currently under review. Thanks for your valuable
advice.

Specific comments:

2.5. The introduction requires refinement and more focus, such as elaborating on the strategies
Narangerel and Suzuki et al (2023) developed to improve flood protection and if the current growth and
expansion follow these guidelines.

TaHWALYYATa Hb YePUIMH XaMraananTbir caixpyynax sopunroop HapaHrapan, Cysyku Hap (2023) HapbIH
6onoBcpyycaH cTpater 60/10H 0400TMMIAH ©CONT, TONINT Hb A33P YAUPAAMMKUIT faraxk mepaex baliraa
3C3X 33P3r Uayy 60IOBCPOHTYM BONTOX, MYy aHXaapas XaHAyynaxbir Waapaaar.

In this regard, additional changes were made to the abstract and introduction of the manuscript.

2.6. It would be interesting to know how the presented work aims to improve or modify what is currently
available or practiced in terms of hazard response.

JHAXYY TAHWLYY/ICAH aXKUA Hb AlOY/IbIH XapWuy apra XaMMK33HUM XyBbA, 0400 Daiiraa 3CB3N MPAKTUKT
6anraa 3yWaNNr XapxaH CalKpyynax, eepunex 30puaroToin 6010XbIr M343X Hb COHMPXONTOM Banx 6oHO.
Thanks for your valuable advice. Changes have been made to some section of the manuscript.

2.7. In general, details are too vague, specific values instead of terms like relatively slow (line 180) or
Qmax would help improve the clarity of the paper.

EpeHxuitgee xapbuaHryi yaaaH (mep 180) acBan Qmax rax mMaT H3P TOMbEOHbI OPOHA A3/IF3P3HTYIA
M3/133/13/1 X3T3PXMI TOAOPXOM Byc, TOAOPXOW YTryyd Hb LL@acHbl TOAOPXOM 6alianbIr calkpyynaxag,
TyCanHa.

Yes sure, this specific values is irrelevant and has been deleted.

2.8. Seasonal rainfall totals, anticipated rainfall totals, and a catalog of past floods in the city would all be
helpful to give the reader more context.

YAWPAbIH Xyp TYHAZACHbl HUNT X3M¥K33, XY/133ra3K Oy Xyp TyHaZacHbl HUWT X3IMMK3I3, XOTO4, OHIOPCOH
YEPUIH KaTanor 33par Hb YHLWNIYAA4 UYY KOHTEKCT erexeg Tyctan 6ainx 6osHo.

This mean is covered in our previous article, which is currently under review. Thanks for your valuable
advice.

2.9. There are several unpublished references, but surely there are published ones that can be used. Also,
why are they unpublished (in review, etc.)

Xa4, X343H X3BA3rA33ryi nasnaraa b6airaa 4 awmrnax 60N0OMKTOM HUMTAITACIH nasnaraa bakraa Hb
rapuaaryi. MeH TaAraspuiir saaraa, HUMTA33ryn 6aliHa (XSHanNT rax maT)

This manuscript is second of the previous article. The previous article is under review. | mean that.



2.10. Section 5.1: How were hazardous and vulnerable areas delineated? Are the maximum inundation
depths known in the depressions? Without the paper's results being applied to a numerical model, it is
hard to fully understand the scope of the hazard and the area of the city exposed to the hazard.

5.1-p xacar: AtoynTtaiht 6010H 3M33r BYCYyANIT X3PX3H TOAOPXOMACOH 637 XOTropyyablH XaMrUiMH MUX
YEPWUIAH TYHUIT M3aa3r yy? BapumMT BUUrniiH yp AYHT TOOH 3arBapT alUMIIaxXrymrasp atoy/blH LAp Xypas,
aloyna epTer byl XoTbliH ByC HYTIMIAT BypPaH oiaroxond xauyy 6anaar.

This is covered in section 4.2 of the manuscript, please see there. Maybe I'm wrong, please tell me again
2.11. Section 5.2: How did you come to these recommendations? Are they based on a similar case? Given
the unique nature of the flood hazard in a city where 72% of the people reside in nomadic dwellings and
are therefore extremely vulnerable, it would be helpful to understand why you think these points would
be successful.

5.2-p xacar: Ta 34r33p 36BAOMKUA XIPX3IH XYPCIH 637 To4 UKUA TOCTIN X3P3r A33P YHAICNICIH Yy ?

XYH amblH 72% Hb HYYA3NYMH OPOH CyyLAHA, ambAapaar, TMMM33C mMal am3ar H6aiigar XoTblH yepuiiH
atoyNblH ©BOPMEL, LIMHK YaHapbIr XapransaH 34rasp U3ryy4 Aaraag, amMmkuattah 60NCOH raxk 6040
6awnraar onaroxon Tycran 6arix 60aHo.

Mongolian traditional nomadic dwellings is a ger. The ger is very resistant to flooding. In this regard, it is
based on a questionary survey of the local residents of Khovd City. Elderly residents of the flood-affected
areas also spoke about this.

2.12. In the conclusion section, | don’t think it is appropriate to say that a detailed flood hazard assessment
was conducted. There is very little hydraulic data provided and the assessment that has been done is
based exclusively on topographical surveys.

LYrHaAT X3C3IT YEPUINH alOYIbIH HAPUIMBYMACAH YHINTI3 XMMCIH XK X3/13X Hb 30XMNMIKIYIM XK 6040k
6alHa. MMapaBAMKUIAH M3433131 Mal 6ara 6ereen XMNCIH YHIIM3 Hb 36BXOH HaMp 3yMH cydanraaHp,
YHA3CN3C3H 60/HO.

Yes sure, we chaged assessment to mapping...

2.13. In my opinion, a detailed flood hazard assessment would include modeling results where actual
scenarios are tested that could delineate flooded zones and flood severity based on past and anticipated
discharge values.

MuHUIA 604100p YEPUIH atOY/IbIH HAPUMBYMICAH YHINTIIHA, OHIEOPCOH BONOH XYN33raaK O6yi ypcaubiH
YH3 U3H34, YHAIC/I3H YepT aBTCaH bByC, YePUnH 33P3rIaIMT TOA0PXOMN0X 604UT XyBUABAPYYAbIr TypLUCAH
3areapuynanblH yp AyHr bartraaHa.

This mean is covered in our previous article, which is currently under review. Thanks for your valuable
advice.

Technical Corrections:

2.14. Line 13: during the Summer

13-p mep: 3yHbl yanpansg

Corrected

2.15. Line 20: Change govern to governments or practitioners (or something similar)

20-p mep: 3acarsianbir 3aCrniiH rasap 3CB3/1 3IMY HapT ©6PYNBX (3CBIN YYHTIM TOCTIN 3yiiN)
The sentences were deleted

2.16. Line 21: Change on to in

21-p mep: [JoTop pyy WUAXKYYIHI Yy

The sentences were deleted

2.17. Line 22: Maybe change along basins to within basins?

22-p mep: CaB raspblH garyy cas raspblH AOTOPX PYY LLNIKUX YY?

Corrected

2.18. Lines 27-28: Suggest changing heavy and downpouring to extreme (or intense) rainfall events



27-28-p mep: XyuTait, aagap 60POOHbI YeUIT X3T MX (3CBIN XyUT3l) Xyp TyHaaac 60NroH eepyuiexuiir caHan
6onrox 6aliHa

Changed

2.19. Line 34: In the parentheses, is this a current emerging disaster caused by recent flooding or the 2016
and 2020 events?

34-p mep: XaanTaHA 3H3 Hb canaxHbl yep 3cB3n 2016, 2020 oHbI YA ABANAAC YYASH rapy UpK 6y ramwmr
M6H yy?

This is a separate flood that occurred in the region bordering Khovd province.

2.20. Lines 35-36: | am not sure | would describe a situation with 10 floods occurring over 30 years as
highly susceptible, especially compared to the flood frequencies of other mountain regions worldwide.
35-36-p mep: bu 30 rapyi XKuAMIAH XxyrauaaHg TtoxumonacoH 10 yepuitH Hexuen 6ahanbir, anaHrynaa
[9NXuAH Bycag, yynapxar Oyc HYTTMMH YepuAH [aBTAMMKTAW XapbLyynaxas eHAep epTeMTIUi rax
TannbapnaHa ragart 6u UTranryii 6anHa.

The Khovd city is located in a semi-arid region and on gulliy of lower part of high mountains, so it is very
vulnerable to flash floods.

2.21. Line 48: change to expansions

48-p mep: epretren 60roH eepynex

Corrected

2.22. Line 51: delete a (...through a detailed topographical survey...)

51-p mep: ycTrax (... 6aiip 3yliH HapuiiBYUMICAH cydanraaraap ...)

Corrected

2.23. Line 82: km?

82-p wyram: Km?

Corrected

2.24. Line 83: | don’t think gully is the appropriate term here also is flash flooding in this context only
overland flow i.e. not channelized?

83-p mep: MH3TUIMH yep 60N 36BXOH Xyypai raspblH ypcrasa, eepeep X363/ cyBarryh ypcran rax sHz
TOXMpoXryn 6aliHa raxk 6u 60403 H6aiHa yy?

2.25. Or describe how these processes (flash vs river flooding) are different as they relate to the region
i.e. flood flood-generating mechanism, orographic influences, hazard potential, etc.

3cBan 34r33p yin ABY, (rosibiH yep 6a ronbiH yep) Hb TyxaliH Byc HyTartalh xonbooToM, Tyxainban, yep
YYCraX MexaHu3m, oporpaduitH Heieenen, atoyabiH BONOMIK rIX MIT saraaTai 6anarninr TaimnbapnaHa vyy.
2.26. Line 84: What is a yellow water flood?

84-p mep: LWap ycHbI yep rax 1oy B3? byramnr wanrax

Explained (snow meltwater)

2.27. Line 86: the river is covered

86-p MepeHa;: ron bypxaracaH

Corrected

2.28. Line 88: What is the Qmax and how much has it increased? Add values, please.

88-p Mep: Qmax rax 1y B3, X3P HIM3IrACIH 637 YTra HaMH3 vy.

Deleted

2.29. Line 110: How were the interviews used in the study?

110-p mep: Apuaunarbir cyfanraaH XapXaH awnrnacan 63?

We collected questionnaires from 54 local residents during the field mapping study and double-checked
flood risk areas. Added a small sentence about it on 3.1.section. It Included:

In addition, during the field mapping step, the flood hazard areas were checked under questionnaires from
local residents.

2.30. Line 115: What was the associated error of the validation process (relative and absolute accuracy)?



115-p mep: baTanraaxkyynax ymn siBublH (XapbLaHryii 6a YHIMN3XYI HapuiiBYian) AMap angaa rapcaH 63?
2.31. Line 124 (Figure 3) hiishade to hillshade.

124-p wyram (3ypar 3) yyabiH cyyasp xyptan hiishade.

Corrected

2.32. Line 128: What is (2022) referencing?

128-p mep: (2022) rax toy B3?

Deleted

2.33. Line 138: How were the 2 DEMs integrated to develop a flood hazard map?

138-p mep: YepuiiH atoynbiH 3yparnansir 6010BcpyynaxbiH Tyng 2 OBl-bir X3pX3H HAITracaH 637

You're right, the Alos Palsar DEM was not used in this study to a particularly high importance, so the all
means was removed from the manuscript altogether. It was my mistake sorry.

2.34. Line 141: hiishade to hillshade

141-p mep: hiishade to hills

Corrected

2.35. Line 144: References in chronological order

144-p mep: AluMrnacaH maTepuasnbir OH LarMiiH gapaannaap 6u4yHa

2.36. Line 145: Is the newly developed DEM a combination of the 2 DEMs of unequal resolutions? More
detail on this, please.

145-p mep: LWnHaap 6onoscpyyncad DEM Hb Tarw 6yc HartTpanTain 2 DEM-MIAH XOC/10/1 MeH yy? 3H3 Tafaap
[O3NITIP3HTYI M323/13/1 OTHe VY.

It developed by UAV only

2.37. Lines 148-155: Background information should be in the introduction.

148-155-p mep: OpLna XacarT cyypb M3a3313/1 6ainx ECTON.

Moved to the Study area

2.38. Line 160: Add space we developed

160-p mep: bugHuit 6on0BCpyyACaH 3alT HIMH3 Yy

Corrected

2.39. Line 174: ...it is located...

174-p mep: ... bapnaxk 6aliHa...

Corrected

2.40. Lines 179-180: not clear

179-180 mep: Togopxoliryit baiHa

Improved the sentence.

2.41. Line 182 Fig. 4: The red line is not in the legend (same in fig 1).

182-p mep 3ypar 4: YnaaH wyram Hb 4OMOTIT 6anxryi (1-p 3ypart MmeH agun).

Added a explain sentence in fig 1 and there have red line on the legend of fig 4 which are two longitudinal
profiles.

2.42. Line 190: why and how were cells grouped?

190-p mep: acuinr aaraag, Aax 6ynarnscaH 63?

In detailing the DEM we created from the drone mapping and aerial images , we calculated the percentage
of each cell showing its own flow direction into the atribute database on GIS. This is important in
determining where surface runoff may accumulate and pose a hazard.

2.43. Line 203: References in chronological order.

203-p mep: AwmMrnacaH maTtepuanbir oH LarMiiH gapaannaap 6uyHa.

It is automatically by Zotero

2.44, Line 217: What sediment analyses were executed? Please provide details as to the sampling and
analysis methodology.



217-p mep: XypAacHbl siMap LWUHMKUAMIS XMIACIH 637 [33)K aBax, WMHKWUAMIIHMIA apraynasblH Tasaap
O2M3P3HIYIA M333/131 ©THe VY.

Sorry it was mistake, we couldn’t take sediment sample, and it is just sediment character and feature so |
we changed the word for mean

2.45. Line 221: Sustained

221-p mep: TorrBopToM

Corrected

2.46. Lines 223-224: Are these based on the interviews shown in Fig. 2. If so add a reference.

223-224-p mep: IArasp Hb 3ypar 2-T y3yy/C3H Apuauaarag YHAICNCIH yy. XapaB TMAM 60n nasnaraa
HOMH3 VY.

Corrected

2.47. Line 231: Severe?

231-p mep: XyHAa baiHa yy? YaHra, wupyyH

Corrected

2.48. Lines 234-243: All background information for the introduction. Most of section 4.3 is background
information.

234-243 mep: TaHUALYYArag 30pUyacaH Byx cyypb M3433/13/. 4.3 X3CTUIH UX3HX X3C3T Hb CYYPb M34,33/13/1
tOM.

In this manuscript, | wanted to provide an understanding of the risk of flash floods in the dry valley and
gullies of Khovd city and the flood risk of the Buyant River. These 2 flood conditions are separate
understands and conditions. In other words, this city is located in the middle of the flash flood condition
and the river flood condition.

2.46. Figures 5-7: Missing red dashed line in legend.

3ypar 5-7: [loMorT yaaaH Tacapxan wyram anra.

Added explain sentence in the figure desription

The red dashed line shows the profile slope.



