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NATURAL DISASTER SITUATION IN VIETNAM

Vietnam — As one of the most natural disaster Statistics in the past 30 years shows the disaster situation

prone country in the world tends to increasing and unpredictable in both scale and repeat
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1. Overview information of flashflood & landslide in Viet Nam

peak discharge” (less than 6 hours) (WMOQO)

Based on Flash flood characterristics in Viet Nam:

v’ Definition: Flash floods are floods that occur

suddenly on steep slopes and small streams in
mountainous areas, with rapid flow, often
accompanied by mud and rocks; Floods rise and
fall quickly, causing great destruction.

Flash floods have occurred and high risk in 33
mountainous provinces in the 4 region in Viet
Nam: Mountainous Northern part, Central,
Central Highlands and the Eastern part of the
South of VN.

v'Flash flood is “A flood of short duration with a relatively high
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Structure of the system
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2.

General introduction of Flash flood &

landslide early warning system (FFEW)

ANERN

Official launch in operation from the mid of 2024.
Integrating many rainfall data sources:

Rainfall estimates from Radar and satellites;
Observed rainfall from automatic rain gauges;
Nowecast rainfall 1-3hrs from radar;

Forecast rainfall NWP 6h - 72hrs (IFS, WRF, WRFDA).
Intergrating the SeaFFGS products.

Intergrating the FF & landslide susceptibility map.

Development of the system - real-time flash flood and landslide
warning orientation.

Supporting DMA, Agencies of Search & Rescue to monitor,
decision making and timely action taking.

Supporting forecast centers for all levels to online monitor near
real-time data and information for FF — landslide warning in the
operation.

{_ http:[[Iuguetsatlo.nchmf.gov.vn[-]



http://luquetsatlo.nchmf.gov.vn/

System Interface
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Main Functions
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3. End to end flash flood & landslide warning procedure

Step 1 Step 2 Step 3 Step 4 Step 5

Consult

Detect meteorolpglcal
bulletin,

weather .
Numerical

hazard
weather
models

The capacity for flash flood forecasting and warning: before 3-6 hour or more



Step 1 - Step 2

PROCEDURE OF HEAVY RAINFALL PREDICTION ->FLOOD, FLASH FLOOD, LANDSLIDE WARNING

DU BAO DINH LUQGNG MYA PHUC_VU DU BAO, CANH BAO THIEN TAI T-HUYfANIIiHU VUC BAC BO
’. T 20210818 07h den 20210819 07h
o Khu wee mura Lugng mura (mm) G cha
o7h-10n on-13n Tan-19n 1on01n 01h-07h
Dai khu wee Tinh Luong mua | Lugng mua | Lugng mua | Lugng mua | Luor Lugng mua | Lugng mua | Lugng mua | Lugng mua | Lugng mra
RAI N FA LL FO R ECAST pho bién max phé biés max phé bién max pho bién nax ién max
Lai Chau 27 20 05 15 10-15 40 10-25 60 10-25 70
2. Dién Bién 27 20 05 15 10-15 40 10-25 60 10-26 70
. . | |t e Tay
- p re pa rl n g eavy ra | n > Bic SonLa 27 15 o5 10 1015 40 1025 0 1025 65
Hoa Binh 27 15 0-5 10 5-15 35 10-25 60 10-25 65
L b L Lio Cai 5-10 25 27 20 5-10 30 10-30 70 10-30 70
scienarios in 24, 48hrs e [ o [ [ os [ w [o0 [ w [ow ] 0 | ww | w
27 20 0-5 15 5-10 30 10-30 70 10-30 70
. 27 30 o5 20 5.10 a0 1030 7 10-30 70
o [Knu e Vg
Biic 27 20 0-5 15 5-10 30 10-30 70 10-30 70
27 20 0-5 15 05 20 10-30 70 10-30 70
Bic Can 27 20 05 15 5-10 30 10-30 70 10-30 70
Vinh Phic 27 20 o5 15 510 30 1025 50 1025 50

T

- Rainfall situation analysis;

- Providing precipitation.
mapping of 6h, 12hrs,
24hrs, 2-3 days as extreme
critical situation
Estimating radar rainfall via

P
2

PF products

L
3 W |
) -
-08h Forecast ‘\'\\
5| 13ne - 20072021 \
Model: WRFIKM-IFS . A




DU BAO THIEN TAI

€ DULIEU PHAN TiCH TONG HOP .
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- Analysis: SEAFFGS production
references; historical & rainfall
forecast information;
landslide risk maps.
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@ Canh bdo mirc rat cao

A Vi tri xung yéu’

- Bulletin preparation and
dissimination
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Céncir:

« Thai gian: Oh, ngay 23/09/2024
* Lugng mua du béo + lugng mua thuc do: 06h da qua + IFS_1km, du bao 30 gid téi du bao

. e e Hién thi céc xa c6 ngu xa ra: @ L [ Sat &g Mirc d6 nguy co: Cao R&t cao
BULLETIN ; List of high risk dFéas "district1evel

QUYET DINrrewRrrrom Don vi hanh chinh Tinh Huyén Mua thuc do Mua du bao [ d‘o Nguy co sat l6 Nguy fd I
D —— + mua dy bao quét

Thong tin quyét dinh Ban tin canh béo ¢
inh dang file  PDF v v HaTinh(109)
e ) A -+ @ 1D D Qe & v Cém Xuyén (8)

TRONGTAM DY BAO KBI TUONG THOY Ditclip =Ty do-Hauh phitc 4 Xa Cam Hung Ha Tinh Cam Xuyén 71.80 83.07 154.87 __

S6: LQSL_1004/17h26/DBQG Ha Ngi, ngay 24 thang 09 nam 2024 I Xa Cam Lac Ha Tinh C&m Xuyén -16.71 79.35 62.64 _—
TIN NHANH CANH BAO LU QUET, SAT LO PAT, SUT LUN PAT DO MUA LU Xa Cam My Ha Tinh Cam Xuyén 15 58.13 73.13 Trung binh Trung binh

HOAC DONG CHAY TAI HA TINH, LAO CAI, NGHE AN, QUANG BINH,

THANH HOA, HA TINH, QUANG BINH, NGHE AN, HA TINH, QUANG BINH Xa Cam Minh Ha Tinh Cém Xuyén 1 79.35 80.35 _—
Trong 06 gicr qua (ir 11 gio ngay 24/09 dén 17 gicr ngiy 24/09), khu vire cic XaCam Quan Ha Tinh Cam Xuyén 8.91 8307 74.16
tinh: da c6 mwa vira, mua to, c6 noi mua rat to nhu: — = S 2 - N ¥
2: Caih bio s troniz thidd giai 6 thico Xa Cam Son Ha Tinh Cam Xuyén -19.67 63.50 43.83 Trung binh Trung binh

Du bdo trong 06 gior t6i khu vyc céc tinh tiép tue c6 mua. Luong mua tich Iy tai
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3. Ciinh bio nguy co' . i a Ha C&m Xuyén 0 63.50 63.50 Trung binh Trung binh
Trong 06 gits t6i, nguy co cao xdy ra il quét trén céc song, sudi nho, sat 1 dét -
trén suom ddc tai céc dia phuong trén, dic biét la céc tinh: - o~
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The products from SEAFFGS in the NCHMF for reference
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4. The system improvements for strengthening flash flood
and landslide early warning capacity

The first FFEW system based on:
+ SEAFFGS - official launched into the operation from June, 2022
+ Flash flood - landslide susceptibility maps



Theory of flash flood warning in FFGS

Soil moisture accounting model

SAC-ASM
J Model classification
+ Continuous

Sacramento

+ Lumped
L ) o
+ Dete rm I n ISt I C Q//Q> EVAPOTRANSPIRATION
D I n p uts @ DECISION POINT
. DIRECT
+ Rainfall RUNOFF

+ Evapotranspiration (temperature,
humidity, wind speed, sunshine
duration)

O Main outputs

+ Soil moisture

+ Discharge

L Model parameters:16 parameters
+ Physical: estimated from surface
data (land, DEM, soil)

+ Calibrated: determined by

calibration and validation processes BASEFLOW LOSS CHANNEL LOSS 14
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Theory of flash flood warning in FFGS

*0pR « Geomorphologic Unit Hydrograph (GHU)

»

Bankful flow }g;m/
= 2.42RA/A%*(1 — 0.218tp /A%
Runoff threshold | / o Qi// ( TR/ )
Qp j’quR‘é\'- R = qprA A 125 /(iA Effective
Basih area

Unit . R a rainfall time
hydrograph Rlver
length orton

: . . length rate
H | ) Effective — ¢05 2/3
River width  Hydraulic Physical irtal a=S;>/nB

method

/ In case of no cross-section data, B, D, S can be identified by A

~

Surface Maning

Slope Regional relationships for flow and cross-sectional parameters
Parameter Cahfornia Iowa Oklahoma

n = 0435937 /pp1> — ; _
— [0} - 0, = 2040075949 R = 85% 0, = 0.034"*"P'* (Tortorell: and
a0 g03714 o) 0.363 ) B o) 109§>) -)o
B, B, = 3294 (Leopold, 1954) B, =280{4"" R=91% B,=233{""" R=3§2
D, D, = 034" (Leopold, 1994) D, = 0.824"'° R = 50% D, =103{"" R=m 40"
S, = 0.00647%% S, = 0.045.4702035%55¢ R m 65% S, = 0.006.47* R = 66%

f

J

Statistical method \ 2-year return period of flow Q, = Q, 15




Theory of landslide warning in FFGS

U Type of warning: rain-induced landslide, not include debris flow, trigged by human activities
[ Method: a statistical method, rainfall threshold is defined based on historical record of

landslide events and soil water content U

scye: 2&8nr | R
Product Dte: 2022-03-21 00:00 UTC | Valid Date: 2022-03-21 00:00 UTC

(] Spatial resolution: 4x4 km
( Updated every 6 hours
U Yes/No warnings

16



Theory of landslide warning in FFGS

Inputs: total rainfall of the last 24 hours, soil moisture at lower zone, location and time of

landslide events

PREC if x < SM
y ={—k=*(x—SM)?+ PREC ifx>SMvay > Ppin
Prin if y < Pnin
n
PREC = %z Rt
i=1

* P.in: minimum rainfall among all landslide events

n: number of landslide events,
R%th: 9oth rainfall at the grid that has the highest
value;

= SM: soil moisture at lower zone :
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% 120
3 100 Ap &
i \ o
‘g - T I
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24-hr averaged lower zone soil water content fraction
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1 FFEW System 1

ARI: Antecedent Rainfall Index

_ Ye=o We Py
Z?=0 Wi

[ The most recent of 7 days of rainfall J
|
\

\ Yes

No

ARI

w=(t+1)2

:
O Landslide
susceptibility map

|

Warning

Medium
|

Danger

SEAFFGS

Inputs: total rainfall of the last 24 hours, soil moisture at lower
zone, location and time of landslide events

PREC ifx < SM Grid occurs
y={—k=*(x—SM)?+PREC ifx >SMvay > Py, | landslides
Prin ify < Ppin 4km

[dkm
\

/

n
1
PREC = —z R
n
i=1

: Grid with
= n: number of landslide events, maximum
= R%th: 90th rainfall at the grid that has the highest rainfall
value;
* Pin- minimum rainfall among all landslide events 0 BRECEII T
= SM: soil moisture at lower zone i S m k21500 e
| © 0
g E‘.’ 150} .°°n .
% 4 ° ao. [ 2
' i H H - i
| | - N 5&“ .
- x a —ote?
3 $0 3 §
o oo i
o 0 1
28 avee aged lowar 2050 104 water content hraction 0 0.2 04 06 08

Soil Water Fraction (0-1)

In mountainous areas, after days of prolonged heavy rain, the soil and rocks were saturated, it is still faced a high

risk of landslide when it was not raining.



Qo= bA? State Correlation function
Quf = bAa1Ra2 Iowa Que= 20,4* A0.060750.44
Quf = bA21Sa3 Oklahoma Que= 0,03*A0.9R1.84

Applying | Statistical Method in the FFGS to determine Qbf for each regions in Viet Nam

Sub-catchment \ v J
/ Ne Qbf= bA= Qbf = bA1§2 Qbf = bA*R® \
Region station a b R? al a2 b R? al a3 b R?
Whole VN 60 0844 244 0616 00790 040 18 0670 09 19 031 0.725
Northern 34 0.765 3.60 0600 00760 033 15 0602 09 20 026 0737
North East &
Middle North 14 0.768 6.01 0724 00778 045 20 079 09 14 044 0810
NorthWest 20 0.721 227 0536 00770 047 15 0537 09 31 038 0.768
Central &
27 0871 490 0729 00629 047 16 0735 09 11 027

KHigh.land

0.772/




All products in the FFEW system can be able
to refer in the FF — LSD warning operation
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5. Conclusion and recommendation

v'The FFGS has been approached to the mordernest methodology and
technology in flash flood warning.

v'The FFEW has been updated and adjusted in order to be suitale for the

actual condition in Viet Nam; provided end to end procedure in daily
operation FF - LSD warning.

v'Forecasters have an important role in analyzing and using products from
FFEW to make decisions about the level and scope of flash flood and
landslide warnings in the bulletin.

v'The increase of automatical rain gauge network and improvement of NWP
products need to be considered to enhance the result of FFEW.
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