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1. Minutes of Meetings



MINUTES OF DISCUSSIONS
OF
PLAN OF OPERATION

FOR
DATA COLLECTION SURVEY ON MEASURES AGAINST FLASHFLOOD AND LANDSLIDE
IN
THE NORTHERN MOUNTAINOUS REGION OF VIETNAM

The captioned Survey was commenced on December 13, 2019 and Vietnam Disaster Management Authority
(hereinafter referred to as the VNDMA) under Ministry of Agriculture and Rural Development (hereinafter
referred to as the MARD) and the Survey Team has conducted intensive discussions through the meetings
and joint site survey. Through these dialogue, all the parties has confirmed and agreed as follows.

» The VNDMA understood and agreed the plan of operation of the Survey.

> Although the Survey is to contribute comprehensive sediment disaster management, the
Survey focuses on debris flow disasters.

» The Survey is conducted with the following target areas.

<> Overall Target Area: 14 Provinces in the Northern Mountainous Regions (Son La, Dien
Bien, Lai Chau, Lao Cai, Ha Giang, Yen Bai, Bac Kan, Hoa Binh,
Bac Giang, Lang Son, Cao Bang, Quang Ninh, Thai Nguyen, and
Phu Tho) ‘

< Mapping : Son La and Yen Bai Provinces for Satellite Imagery Analysis
(Pilot Provinces)

Mu Cang Chai Town and Nam Pam Commune for Field Survey
(Model Sites)

< Review of Pilot Activities: Mu Can Chai Town and Nam Pam Commune

» As an output of the mapping, VNDMA requested a hard 3D map for easy understanding of
hazardous areas. The Survey Team will consider appropriate outputs and will discuss with
JICA about budget allocation, if necessary.

» The 2" site survey will be conducted in February 24 to March 20, 2020. The Survey Team
requested the VNDMA to appoint the counterparts personnel and the VNDMA agreed it.

» Beside the Model Sites, there are some areas which has suffered from sediment disasters in
the Pilot Provinces. The VNDMA requested the Survey Team to give suggestion to these
areas. The Survey Team will give suggestion based on the information shared by VNDMA.
VNDMA has been requested the Local Governments to support the Survey Team.@éﬁ-{__

For Vietnam Disaster Management Authority For the JICA Survey Team
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Dr. Doan Thi Tuyet Nga Naoto MIZUNO
Director Team Leader/Sedinet Disaster
Department of Science Technology and Countermeasures

International Cooperation
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Héi thao bao cdo cuoi cung

(Tiéng Viét)

Két qua khao sat thu thap dir liéu vé cac giai phap chong

Ngay 14 thang 4 nam 2021

1ii quét va sat 16 dét tai khu vire mién nai phia Béc ciia Viét Nam

(12: 50-13: 00)

Chuwong trinh hdi thio
VSTUST) . Nguwoi din chwong trinh /
Noi dung g Lo oo
Nguoi thuyet trinh
8: 00-8: 30 bang ky
(10: 00-10: 30)
8:30-8:40 Phat biéu khai mac JICA, VNDMA
(10: 30-10: 40)
8:40-9: 00 Tom tat bao cao “Khao sat thu thap dir liu vé cac giai Ong Naoto MIZUNO, Nhém
(10: 40-11: 00) | phap chdng lii quét va sat 1o dt tai khu vie mién nui phia | khao sat JICA
Bic ctia Viét Nam”

9: 00-9: 20 Béo cdo két qua phan tich anh vé tinh d6 phan giai cao Ong Yuzuru KUSHIYAMA,
(11: 00-11: 20) Nhom khao sat JICA
9:20-9: 40 Béo céo ban d6 nguy co thién tai traim tich & Nhat Ban Ong Takayuki MAYUMI,
(11:20-11: 40) Nhoém khao sat JICA
9:40-9: 50 Nghi
(11:40-11: 50)
9:50-10: 10 Gi6i thi€u h¢ thong canh bao som dya st dung s0 lidu Ong Yoshifumi SHIMODA,
(11: 50-12: 10) | lwong mua Nhoém khao sat JICA
10: 10-10: 30 | Gi6i thiéu cudn sach bd sung vé phong chdng thién tai tram | Ong Yasuhiro TANAKA,
(12:10-12:30) | tich chuyén gia JICA
10: 30-10: 50 Thao Iuan
(12:30-12: 50)
10: 50-11: 00 Bé mac héi thao JICA, VNDMA

(2)  Anh ciia hdi thio online

C)ng Murooka, Pai dién
Van phong JICA Viét Nam
phat biéu khai mac

-
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B-BE

Béo cao cta doan khao sat
JICA

Béo céo gidi thi¢u sach
PCTT cua chuyén gia JICA

Hinh anh phong hoi thao phia
Viét Nam

Tanaka
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Béo céao cua doan khao sat

JICA

Ong Luan, Pho téng cuc Tdong
cuc PCTT phat biéu bé mac




(3)  Két qua hdi thao
Bién ban ctia hdi thao dugc trinh bay dudi day.
(JST)

10:30 -10: 40: Khai mac (Ong Murooka, dai dién vin phong JICA Viét Nam phat biéu)

Chiing t6i rat vui mimg chao don cac dai biéu tham du hoi thao do Téng cuc PCTT va JICA t6 chirc. Viét Nam 1a mot
trong nhiing quédc gia chiu anh hudng nang né nhat ciia bién dbi khi hau va thién tai, voi tin sut va quy mo 1 quét,
sat 10 dt rat cao, ddc biét 1a cac vung nii phia Bic. Gan day, cac vu sat 16 dat, I quét trén dién rong da xay ra & mién
Trung Viét Nam do cac dot mura 16n lién tiép gay ra boi cac dot bio va ap thap nhiét d6i tir thang 10 dén thang 11 nim
2020. Dé cai thién tinh trang nay, Tong cuc PCTT va JICA da tién hanh khao sat thu thap thong tin va danh gia vé cac
bién phap tmg pho thién tai tram tich & cac khu vuc mién nti phia Béic Viét Nam tir thang 12 nim 2019. Nhiém vu
ctia chiing t6i s& kho khin hon do dich Corona, nhung chting i xin cam on Téng cuc PCTT, cac bd nganh dia phuong
mién ndii phia Bic va cac don vi, t6 chirc lién quan da hd tro rat nhiéu cho chuyén khao sat nay. Dua trén két qua khao
sat do Viét Nam va Poan khao st JICA thuc hién, chiing t6i hy vong c6 thé dong gop vao viée xay dung du 4n hop
tac k¥ thut d6i v6i thién tai trim tich (Flashflood / Landslide) tai Viét Nam.

Nhat Ban ciing gidng nhu Viét Nam, 1a mot qudc gia thuong xuyén phai d6i mat véi thién tai. Nhat Ban mong muén
chia s¢ kién thirc va kinh nghiém tich liy dugc v6i phia Viét Nam dé cting nhau tim ra céc bién phap tmg pho véi
thién tai. Trong hoi thao nay, chiing toi s& bao c4o cac két qua chinh gom két qua phan tich sir dung anh vé tinh ¢6 do
phan gii cao, cac bién phap phong chong thim hoa tram tich, ban do nguy co thién tai tram tich, hé thong canh béo
sém sir dung dir liéu luong muwa va giéi thiéu sach bd sung vé PCTT. Chung t6i hy vong ring ndi dung thao lun tai

hdi thao hom nay s€ dong gop vao du an hop tac k¥ thuat trong tuong lai.

10:40-11:00:Tém tiit bao cao “Khio sat thu thap dir liéu vé cac gidi phap chong lii quét va sat 16 dit tai khu
vire mién nii phia Bic ciia Viét Nam”(Ong Mizuno , JICANhém khio sat)

Tai héi théo, dd bao céo tom tit két qua Khao sat thu thap dit liéu vé cac giai phap chdng 1 quét va sat 16 dt tai
khu vuc mién nti phia Bic cua Viét Nam, tom tit cac bién phap cong trinh chéng thién tai tram tich tai khu vuc thi
diém va cac van dé con ton tai. Ngoai ra con béo cao két qua giai doan dia hinh cta khu virc thi diém va phuong phép
giai doan dia hinh.

11:00-11:20:Két qua phén tich hinh anh vé tinh ¢é dd phéan gii cao(JICANhém khio sit, Ong Kushiyama)
Ngoai viéc bao cao két qua sir dung dit liéu mé nhu ban d6 dia hinh 3D, phuong phap trich xuét cac khu vuc co
nguy co xay ra thién tai tram tich bang cach sir dung anh vé tinh c6 d6 phan giai cao, va cac van dé lién quan dén viéc

str dung trong tuong lai cling dugc bao céo.

11: 20-11:40: Bzo céo bin dd nguy co thién tai trAm tich & Nhat Ban (JICANhém khio sat, Ong Mayumi)
Gi6i thiéu ban d6 khu vuc nguy co thién tai trAm tich cuia Nhat Ban, cac khu vuc nguy co sat 1o té”mg sau, muc dich

ctia ban d6 nguy co , d6i tuong thién tai trim tich va cach sir dung, giai thich cc hién tuong thién tai.

11: 50-12:10: Gi6i thi¢u h¢ thong canh bio sé'm dua sir dung s6 liéu lwong mwa (JICANhém khio sit Ong
Shimoda)
Béo céo hién trang canh bao thién tai trAm tich & Viét Nam, dat ra cac van dé nhu sy can thiét phai thiét lap cac tiéu
chuén ban hanh c6 tinh dén thoi gian so tin, nang cao do tin cdy va yéu cau canh bao & cip x4, ciing nhu chi s luong
nudc trong d4t ciia Nhat Ban. Gi6i thiéu cong nghé canh bao thién tai trAm tich dua trén lugng mua. Pua ra cac vi du

va kha nang ap dung cong ngh¢ nay.



12:10-12:30: Giéi thi¢u cudn sach bd sung vé phong chong thién tai trim tich (JICAChuyén gia Tanaka)
Gi6i thiéu phién ban tiéng Viét ciia cudn sach, trong d6 giai thich hién twong thién tai trAm tich va cac bién phép

doi phé voi n6 mot cach de hi€u nham giap nguoi dan hi€u va bao vé cudc song khoi cac thién tai tram tich.

12:30-13: 00 Muc héi va tra loi

+ Phé Vién trwéng Vién Nghién ciru Pia chit (IGS) Mr. Cuong:
Q1) Dé nghi Poan Khao sat dua ra cac khuyén nghi cho quy trinh nghién ctru ciia cac co quan Viét Nam
= Cau tra 101 cia Nhom khao sat JICA

(1) Léy vi du vé viéc phan viing nguy co Iii bun d4, tai Nhat Ban tir nim 1985 dén 1995,sau két qua ctia mot
nghién ciru so sanh vai tinh hinh thue t ciia 1i bun d4 bang cach sir dung nhiéu chi sb nhu dia hinh, dia
chét, lich sir va khéi lwong trdm tich da quyét dinh str dung dinh luat Horton, v6i ba diéu kién tw nhién
gém dia hinh thung liing, do déc long dan (= 10 °) va dién tich luu vire (= 0,01km2), duge phét hién c6
mbi tuong quan cao voi su xudt hién ctia thién tai. Dya trén cac diéu kién do trich xuit cac khu vuc nguy
co két hop khu vuc dan cur.

(2) Viéc diéu tra cac van dé diéu kién phat sinh Iii bun d4 trong nghién ctru & Viét Nam dugc cho 1a can thiét,
can theo di sy xuét hién céc tran 1 trong vai nam va dat ra céc tiéu chun tao ban do nguy co theo ti€u
chuén cuta riéng Viét Nam, nhung viéc 4p dung tiéu chuan Nhét Ban ciing 13 mot cach dé ap dung cac tiéu
chi va cai thién trong twong lai. Twong tu nhu vay ddi v6i cac hién tugng thién tai khac, diéu quan trong

dau tién Ia phai chuan bi mot tiéu chuan va cai thién tiéu chuan theo timg giai doan.

Q2) Ty 1é khi xay dung ban db nguy co 1a bao nhiéu?
= Cau tra loi cia Nhom khao sat JICA

Phan viing nguy co sat 1¢ dat dua trén ban d6 dudng dong muc va Iii bun da dua trén két qua phan tich dac
trung Iuu vue dong chay dugce in ¢ ty 1¢ 1/25.000. Tuy nhién, can luu N réng vi duoc tao tir dir liéu dia hinh 3D
v6i d6 phén giai 30m nén c6 thé khong thé hién duge dia hinh chi tiét va khong thé phan ving nguy co sat 1o dat

¢ quy md nho.

Q3) Loai thong tin ndo can thiét dé 1ap ban d6 nguy co cho thién tai trim tich?
= Cau tra 101 cia Nhom khao sat JICA

Céc ban d6 nguy co dugc tao ra chi voi dit liéu dia hinh 3D va dit liéu anh vé tinh, nhung ciing can xem xét
thém ban do dia chat, ban d tham thuc vét, ban d6 dan cu, ban dd duong di, dap sabo hién c6, v.v. Trong khao
sat nay, thong tin thu dugc tir ban dd dan cu va ban dd tham thuc vat duoc thay thé br?mg nhan dinh tryc quan

qua anh v¢ tinh.

4 Vién Dia chiat (IGS) Chuyén gia Thanh:
Q4) V& ban dd khu vue rui ro thién tai tram tich cta cudc khao sat nay, ty 1¢ va dién tich cua ban dd khu vue rui
ro thién tai trAm tich sir dung dir liéu 3D la bao nhiéu? Co thé ap dung trén toan lanh tho Viét Nam khong? Néu
ap dung, n6 c6 thé dugc trién khai trén toan qudc nhu thé nao?
= Cau tra 101 cia Nhom khao sat JICA
[Két qua phan tich ciia nhom khao st]
Dit liéu mo AW3D30 bao phu toan bg Viét Nam. Trong cudc khao sat nay, dir liéu AW3D30 duoc sir dung ¢
dién tich 1 d¢ dong tdy x 1 do béc nam duoc tai xuéng. Duong déng mirc cling dugc tao véi dién tich 1a 1 o

dong tay x 1 d6 bic nam. Dién tich phan tich dic trung huu vuc trong pham vi 15km theo huéng dong tay x



20km béc nam quanh thi trin M Cang Chai va 30km dong tiy x 20km bac nam quanh xa Nam Pam. (Tham
khao Hinh Q4) . Phan tich cac khéi truot sat 16 duoc thue hién béng dién giai dia hinh, n6 dugc thyuc hién trong
pham vi khoang 5km x Skm xung quanh khu vuc dong chay.
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Hinh Q4

DPé mé 4p dung phuong phap nay ra toan qudc thi khong thé thiéu dao tao nhan luc chuyén mén, phan phan
viing nguy co lii bin d4 c6 thé dio tao phan mém trong vai tuan (tiy theo trinh d6 ctia hoc vién). Viéc phan
viing nguy co truot sat 1o dat can phai dio tao phuwong phap dién giai dia hinh, dy kién s& mat vai thang dé tim

hiéu va s& mat mot lugng thoi gian dang ké dé c6 thé t xay dung khu vie nguy co.

Q5) Ban d6 nguy co thién tai toan Nhat Ban duoc gidi thidu trong hoi thio hém nay, tiéu chi dé thanh lap ban dd

thién tai tram tich la gi?

= Cau tra 101 cia Nhom khao sat JICA

C6 ba loai ban dd nguy co duge gisi thiéu: ban db phan ving nguy co sat 1¢ ting nong, 1ii bin d4, ban d6 phan

viing nguy co sat 1& dat ting sau va ban do phong chéng thién tai (dé phan phat cho tit ca cac ho gia dinh). Cac

tiéu chi dugc st dung dé tao tung ban dd nhu sau.

[Ban d6 phan ving nguy co sat 16 ting ndng, 1ii bun d4

Dua trén luat phong chdng thién tai trAm tich méi do chinh pht ban hanh, mdi tinh da yéu cau véi T chic

Xuc tién Phét trién cong nghé PCTT trim tich va tién hanh cac cudc khao sat co ban dugc thyc hién dya trén S6

tay hudng dan khao sat co ban dé phan viing nguy co thién tai trim tich. Cac tai liéu huéng dan giita cac tinh vé

co ban giéng nhau vé ndi dung khao sat, thu thap va san phim, nhung c6 mot sb khac biét vé dic diém giita cac

tinh do su khéc biét vé dic diém tung tinh.

Cac muc khao sat dugc tom tit bén dudi.

Truot 16 dat: Ban d6 phan vung nguy co truot 16 dat duoc xay dung dua trén két qua thu thap lich st cac tran
truot 16 dat trong qua khtr, ban dd cac khdi truot (pham vi truot, phan loai khdi), mit cat truot 16 (46
sau truot), hién trang xay dung céc gidi phap cong trinh.

Sat 1¢ dat tang nong: Trich xuat tat ca cac mai doc dap ung cac dieu kién vé d6 doc (chi€u cao tir 5 m trd 1én va

d6 dbc tir 30 d6 tro 1én) va c6 muc tiéu bao vé nam trong khu vuc bi anh huong. Nhu mot quy trinh
lam viéc, trich xuét toan bd cac mai dbc co thé c6 bang trude tai vin phong va thuc hién khao sat don
gian tai hién trudng dé xac nhan ring cac mai doc c6 thy sy dép tmg céc tiéu chi danh gia hay khong,
ddng thoi 1am 13 thém tai hién truong ngoai ra con c¢6 thé danh gia pham vi khong bi anh huén do sat
16, sau d6 phan ving nguy co thién tai trén ban do.

Lii bun d4: Trich xuét tat ca cac luu vire dong chay déap tmg cac diéu kién xay ra It bun d4, phai xac dinh rd diém

tham chiéu, hudng dong chay, pham vi ngdp lut ctia bun da cho mbi lru vuc , ngoai ra tinh toan béng



khao sat va thyc dia don gian vé lugng bun da cd kha nang phat sinh tai Iuu vuc. Cubi cung la tao hd

so va ban dd phan ving nguy co.

[Ban do phan ving nguy co sat 16 dat ting sau]

Can cr vao s6 4115 "S6 tay hudng din phan ving nguy co sat 16 tang sau (ban thao)" do Vién nghién ctru
cong trinh cong soan thao, cac co quan phat trién khu vuce cia Bo Dét dai, Co s ha tang, Giao thong va Du lich
tai cac tinh s& thué céc cong ty tu nhan dé tién hanh mot cudce khao sat, va xay dung ban dd phan ving nguy co.

Trong danh gia, "dia hinh bién dang trong luc", dugc coi 1a mét hién tuong tién than gdy ra su sat 1o tﬁng sau
trong luu vge mdt don vi luu vuc nho dugc xac dinh trude, va dau vét sat 1& téng sau trong qua khir dugc doc tur

anh hang khong va khao sat bang laser va danh gia mirc do nguy co dwa trén cac két qua khao sat do

[Ban d0 nguy co hazard map hay 1a ban 46 PCTT]

Dua trén "Hudng din lap ban d6 nguy co thién tai trim tich" do phong quy hoach Sabo, Cuc quéan Iy nude va
thién tai, B6 Dét dai, Co s6 ha tng, Giao théng vén tai va Du lich, mdi chinh quyén dia phuong (thanh phd) da
xdy dung ban d6 PCTT théng qua nhiéu budi trao dbi va giai thich cho cong dong.

Céc ndi dung dugc biéu thi trong ban d6 PCTT bao gdm két qua phan ving nguy co thién tai sat 16 dt, [t bun
da duogc thyc hién trén co so tig quan, huyén, cting nhu thong tin rui ro khéc trong khu vuc nhu 1 lut, ngoai ra
cac thong tin vé cac co s& so tan, thong tin chung hitu ich cho viée so tan, s& dugc quyét dinh thong qua cac cude

diéu tran / thao luan.

Q6) Canh bao thién tai dua vao luong mua va do am trong dat & trang thai bao hoa , do d6 nén dugc ap dung &

Viét Nam ( y kién doi véi Tong cuc Phong chong thién tai)

Q7) Theo giai thich ctia Nhom khao sat 1a ddp Sabo ngin dugc cac tang déa kich cd 1m. Tinh toan céc tang da 3-
5 m thi sabo c6 ngin dugc khong? Ung ngép do sabo phia thuong luu (néu ngan da lai thi c6 gy Gng ngp &
thuong luu hay khong?), nha cira giai quyét ntn?

= Cau tra loi cia Nhom khao sat JICA

Vi nhém khao sat khong thé tién hanh khao sat thuc dia do dich Corona, nén nhom da thiét ké voi gia thiét 1a

kich thuéc hat toi dala 1 m.

(1) TaiNhat Ban c6 nhiéu vi du kich thudce duong kinh da lon dén 3 hodc 5 m. Trong thuc té, ta can khao sat
¢& hat 16n nhat & thuong luu dé xéc dinh & hat 16n nhét, tai trong thiét ké dwoc xac dinh véi kich thude
da max d6 ciing voi van toe dong chay, dé tinh toan an toan két cu va hinh dang ctia dap. Phuong phap
thiét ké nay duoc mé ta chi tiét trong tiéu chuén thiét k& cua Nhat Ban.

(2) Khi mdt con dap sabo ngan Iii bun d4 trén thuong ngudn, 1ong séng s& cao 1én & thuong ngudn. Do do,
trong quy hoach vi tri dap sabo tan can tinh toan pham vi bdi lang bun d4 tai thugng ngudn cua dap sabo

theo cong thirc kinh nghiém va moé phong bang mé hinh dé khong 4y ngap lut phia thuong luu.

+ Tong cuc PCTT - Phé tong cuc trweéng Pham Pirc Luin
Téng cuc PCTT tra 10i vé ¥ kién ciia anh Thanh: Hién nay cong nghé canh bao sir dung chi sb 14 luong nudc trong
d4at/ d6 am trong dat bdo hoa chwa dugc ap dung ¢ Viét Nam do thiéu dau tu cong nghé, ki thuat. Hi vong trong tuong

lai c6 thé 4p dung cong nghé nay & mot s dia diém thi diém

%  Vién Thiy Cong (HCI) Mr. Thao::
Q8) Banh gia chung vé két qua du 4n cho dén nay thi thiy ndi bat vé viéc ap dung k¥ thuat, cong nghé da ap dung



thanh cong cua Nhat Ban va phan tich du kién ap dung tai VN. Tinh {mg dung thyc tién can dugc dau tu didu tra,
khao sat, thiét ké, lép dathé théng canh bao som, xay dung ban dd tham hoa online va xay dung dap sabo. Trong
khuén khd du an nay, voi thoi gian va pham vi, myc ti€u c¢d han nén chua thé thuc hién chi tiét cac giai phap ma
nén ¢6 danh gia tong quan, so sanh va dinh hudéng cho VN lam thé nao dé 4p dung cong nghé ctia Nhat Ban.
=Cau tra 101 cia Nhom khao sat JICA
Trong du 4n khao sat niy, da thu thap va danh gia hién trang bao gdm ca cong nghé ky thudt, co cu to chirc
trong ba linh vue xay dung ban do nguy co, cac bién phap cong trinh va hé thong giam sat canh bao. Ngoai ra,
con dé xudt huéng dén xay dung quy hoach quén 1y tram tich téng hop.

Q9) Chua thiy bao cdo vé két qua thu thap sb liéu va phan tich thién tai lii quét, sat 16 dat & 14 tinh mién nai phia
bac. Néu c6 duoc két qua so sanh, danh gia uu nhuge diém cac giai phap cia VN va NB tir d6 kién nghi huéng
ap dung va thyc hién tai VN thi rat gi4 tri cho Tong cuc, BO, Chinh phi VN. Mét s6 ndi dung can so sanh nhur:
ban d6 phéan viing, canh bo, tham hoa; hé thong canh bao; du bao; giai phap cong trinh nhur sabo; tuyén truyén
gido duc.

=Cau tra 161 cia Nhom khao sat JICA

Miic di trong du 4n khao sat huéng dén 14 14 tinh mién nai phia Bic, nhung dé c6 thé thu thap thong tin va danh
gia mot cach hiéu qua vé thién tai, khao sat tp trung vao cac dia diém thi diém. Bén canh d6, Ciing da tién hanh
thao ludn vé tinh tinh chung ciia ca Viét Nam dé ndm bit tinh hinh hién tai. Dua trén két qua khao sat nay, ching
t6i mong rang phia VN s& thao luan sdu hon vé dinh hudng twong lai ciia chinh phu Viét Nam va ciing nhu 1a dy

an hop tac k¥ thuat co thé hd tro phia VN trong giai doan phat trién nay.

Q10) Ban d6 tham hoa Iii bun d4, truot 1, sat 10 cia Nhat Ban rat chi tiét, dong, ¢6 trung tm so tan, duong so
tan. Phan 13 thién tai trugt 10, sat 16, 1ii bun d4. Tién loi, dé& dung. béi voi két qua du an nay, toi danh gia cao
phuong phap xay dung ban d6 canh bao nguy co 1ii, cach tinh va v& pham vi thim hoa néu xay ra lii bun d4, lam
co s& quy hoach sir dung dét va thiét ké dap sabo. Tuy nhién, t6i biét Nhat Ban 1am duoc trén nén ban db dia hinh
dudng dong mirc 2m, mat hang chuc nam va kinh phi khong 16 méi lam duge. Vay, du 4n ndy va cac du an tiép
theo cuia Jica du kién sé& lam gi cho VN vé ban db tham hoa 1ii bun da?

Ban d6 phan viing canh bao Iii quét can duoc kiém ching va néu rd wu diém so v6i ban d6 hién c6 tai VN. Theo

t6i hiéu, ban dd nay cua du an chi phuc vu chinh cho viéc quy hoach va thiét ké dap sabo.

Can cir xay dung ban d6 1a hai yéu t6 gdm: 1. Khdi truot trong qua khir; 2. Do doc, >=10 do; >3 do va nho hon
3 d6. Nén ¢6 so sanh va luan chimg uu nhuoc diém ciia ban do so v6i cac ban dd hién c¢6 tai VN. Theo toi biét,
ban db canh bao tai VN c6 mot sb khuyét diém: 1. Chua chi tiét; 2. Ban d6 tinh ko cap nhat duoc theo thoi gian;

3. Chua c6 ban db tham hoa, chi c6 ban dd phén vung canh bao;

=Cau tra 101 cia Nhom khao sat JICA
Viéc 1ap ban dd phan ving nguy co thién tai trim tich s& tiép tuc duoc xem xét trong du an hop tac ki thuét
tiép theo. Noi dung cu thé ciia hd tro s& duoc thao luan trong thoi gian toi, nhung nhém khao sat ky vong ring

no s€ hi€u qua phu hop vai tinh hinh hién tai ciia Viét Nam.

Q11) Sir dung phuong phap phan tich dwong dong mirc ban db dia hinh dé du doan khdi trugt trong qué khir 1a
4n tuong va kha phu hop thue t& v6i han ché pham vi khéi trugt 16n hon 200m. Chung t6i khao sat thuc dia va
th?iy dang 1a & Nam Pam da xay ra mét vai 1an truot 16 va 1 quét quy mo nhé ¢ mdt vai nhanh sudi, trude khi

xay ra tran i quét nam 2017. O budc quy hoach so bg, nén ap dung tai VN. Chua str dung phuong phép diéu



tra khao sat thye dia nén do chinh xac ciing c6 han ché. Tan dong rang can khao sat chi tiét timg sudi, thung liing

méi tinh toan thiét ké duge quy mé dép sabo.

=Cau tra 161 cia Nhom khao sat JICA

(1) V& sai s6 do khoang cach giita tram do Iwong mua va vi tri khu vire thi diém: nhu trong slide cudi cling ciia
tai liéu trinh bay hé thong canh bao som, tai Nhat Ban hé sb twong quan giita lwong mua va khoang cach 1a
70% khi khoang cach 10 km, tirc 1a khoang sai s6 1a 30%. O Nhat Béan, hé s6 turong quan 1a 80% vi dit liéu
lugng mua do dac vai ludi Skm. Do Viét Nam duoce 6 cac diéu kién khi tuong khac nhau, né can phai co
nghién ciru d4nh gia udc tinh sai s6 dua trén twong quan lvong mua va khoang cach ¢ Viét Nam.

(2) Cén phai dua ra canh bao 1 bun dé trude khi n6 xay ra (khoang 1 gid) ¢6 tinh dén thoi gian so tan. Do do,
sai sb trong du doan thién tai trAm tich xay ra phu thudc vao do chinh xac ctua du bao lugng mua. O Viét
Nam, cong tac du bao lwgng mua chura dugc phat trién t6t nén co thé coi sai s6 du bao xuét hién do do chinh
xac du bao lwong mura sau 1 gio 14 twong ddi 16n. Do do, can phai cin bang giita viéc cai thién vi tri dit tram
do mua va nang cao do chinh xac cta du bao luong mua.

(3) V& Chi s6 nuée trong dat, sau khi tién hanh nghién ctru cac thong sb ciia mé hinh bé & Viét Nam nhu dd mo
ta trong nghién ctru chi ra trong bai béo cdo, sau d6 s& tién hanh x4y dung mé hinh canh béo st dung chi s6
nudc trong dit va mé hinh tank.

(4) Tai Nhat Ban, thong s6 mé hinh tank dugc phat trién qua khao st va tinh toan tai khu vure nai Rokko sau
do6 dugc ap dung trén toan qudc, va duong ngudng mua gidi han (CL) dugc cai tién cho phil hop voi timg
khu vire. O Viét Nam ciing véy, chiing t6i dé xuat phwong phap sir dung chi s luong mura trong dét dura trén
cac thong s6 ctia mo hinh tank dugc sir dung dé du bao thién tai trim tich & Nhat Ban tai khu vuc thi diém
va can timg budc cai thién mé hinh nay.

(5) Tinh toan chi s6 lwgng mua ciia dat, tinh toan thiét 1ap duong CL bang RBFN va tao dudng cong snake
curve co thé duoc cung cip vi mot sb trong s6 ching duoc tinh toan bang excel.

(6) Dé thyc hién md hinh canh béo nay trong mot khu vuc cu thé can ¢ hé thdng giam sat trong thoi gian thuc,
thu thap dir liéu mua thoi gian thuc va tao mot chuong trinh dé hién thi két qua trén trang Web ciing nhu
dua ra canh bao theo thoi gian thyec.

(7) Khi tinh toan chi s6 nudc trong dat da duoc tich lity, can phai cap nhat thuong xuyén dudng CL & Viét Nam

trong khoang thoi gian khoang 5 ndm mdt lan.

Q12) Tan suét va hiéu qua kinh té ctia dap sabo:

Theo kinh nghiém va théng ké tai VN, khoang 300 tran 1ii quét — 1ii bun d4 tai VN thi rat it co tran 1 quét nao lap
lai trong khoang thoi gian 20-30 ndm, chi 1-3% vi tri 1ap lai nhung thudng véi quy mo khéc nhau. Ly do ¢6 thé
la:

1) mua ky luc hiém khi 1p lai tai mot diém (xa), néu lap lai thi cac khéi truot khong 16n nhu lan 1i bun da gan
nhét;

2) Pia chit sat 16 d4 xay ra, ngudn vat chét khé ldp lai dii cung cap tao thanh Iii bun d4 1an ké tiép. Khac voi Nhat
Ban vi Nhat Ban c6 dong dét, ndi Itra, dut gay dia chét nhiéu tao nén nguén vét chat b roi, nguy co tai phat sinh
truot 16 cao hon Viét Nam;

3) Nha, duong, co sé ha tﬁng & mién nai Viét Nam thua thét hon rat nhiéu so véi & Nhét Ban, nén gia tri ciia bao
vé thuong khong 16n hon gia tri xay dung hé théng dap sabo. Hon nita, mot khi xay ra thién tai 1t quét, sat 1o dat
thi dan duoc nha nude dau tu so tan va tai dinh cu ¢ vi tri khac. Do do, su cip thiét xay dung dap sabo tai subi va
thung lting da xay ra Iii bun d4 cang giam xudng. Ma 1t bun d4 1p lai voi quy mé 16n twong t 13 rat it xay ra.
Vi vdy, luan chimg vé hiéu qua kinh té, di tuong bao vé, su lip lai thién tai dé xay dung dép sabo 1a mot thach

thirc 16n. Udc tinh rat so b thi gia tri xdy dung hé thong dap sabo & Mu cang chai va Nam pam 16n hon nhiéu



1an so voi hé théng duong x4, cong trinh thiy 1¢i tai dia ban do. Ong ¢6 thé chia sé thém vé van dé nay tai Nhat
Bén va kha ning 4p dung c6 diéu chinh nhu thé nao cho Viét Nam. Trong nhiing budc tiép theo cua dir an JICA
can chu trong nhiéu vé van dé luan chimg hiéu qué kinh té - x3 hoi — méi trudng — sinh ké - van hoa ban dia.
=Cau tra 101 cia Nhom khao sat JICA
Viée xay dung dap sabo doi hoi von dau tu 16n, do d6 néu c6 thé thyc hién bién phép di doi thi day duogc cho
1a bién phép c6 hiéu qua kinh té va hiéu qua nhét. Tuy nhién, khi viéc tai dinh cu tré' nén khé khan do gia ting
dan s6 hodc do 16i sdng ciia ngudi dan can on dinh va phat trién thi can phai ¢ cac bién phap phong, chong khac

nhu bién phap cong trinh, khi d6 hiéu qua kinh té s& dwoc danh gia cao hon.

Q13) Cam nang phong chéng thién tai. R4t c6 dong, hinh anh héa, d& hiéu va d& 4p dung. Vudng mac 16n nhit
khi 4p dung tai VN 1a céc khai niém vé I, 1ii quét, Iii bun da, trugt 16, sat 16 chua thong nhét va trong tmg véi
Nhat Ban. Viét Nam nén hoc tap dé bién soan.

=Cau tra 101 cia Nhom khéo sat JICA

O Nhét Bén, thién tai trAm tich dugc chia ra ngap lut bun dat, 1ii bun da , sat lo dét va truot 16 dét theo co ché
phét sinh va khung giai phap phong, chdng cho timg loai thién tai ciing dwoc phat trién. Vi vay, khi tién hanh
chuyén giao cong nghé, can thao luan thém vé khung giai phap c6 thé 4p dung tai VN sau khi da hiéu biét rd hon

ve hién tuong thién tram tich ¢ c4 hai quoc gia.

Q14) Nén dung phdm mém mién phi tinh toan dich chuyén sat 16 - Iii bun d4.
=Cau tra 101 cia Nhom khdo sat JICA
(1) "Hyper KANAKO" di dwoc phat hanh du6i dang phin mém mé phong dong lii bun da. Trang web
<http://hyper-kanako.com/hyperkanakoenglish/ moi ngudi c6 thé sir dung mé hinh na bang cach dang ky
lam thanh vién Hdi thao Hyper KANAKO>.

(2) Phan mém nay dugc cong khai cho cac nha nghién ctru va dé sir dung né diing cach, can phai hiéu vé diéu

kién tinh toan, tham sd, lwa chon céc trudng hop tinh toan, tai liéu huéng dan ciing c6 thé dugc chia sé tai
Hoi thao Hyper KANAKO.
Ngoai ra, chiing ta con c6 thé sir dung nhidu phan mém mién phi khac nhau da duoc phat trién dé phan tich va
thiét ké.
4+ Tong cuc PCTT - Pho tong cuc trweéng Pham Pirc Luin
Chiing t6i mong mudn cac chuyén gia Nhat s& phan tich, danh gia va dua ra giai phap phu hop nhat — c6 thé 1a
dap Sabo , ¢ thé 1a cong trinh, giai phap khac. Hién nay Viét Nam chua co mot cong trinh giai phap phong chong
1ii bun d4 nén viée danh gia hiéu qua 1a rat khé, nhung can thi diém, khong phai 1a di doi tai dinh cur 13 khong can
cong trinh.

% Chi cuc Thiy lgi tinh Son La Mr.Thinh
Hién nay yéu t6 lugng mua dugc coi 1a nguyén nhin chinh dan dén sat 16 nhung that ra yéu t6 dia hinh, dia
chét, tham thyc vat cling rat quan trong Can 1am rd quy trinh, chi phi van hanh, bao dudng dap Sabo sau khi
xdy dung dé tinh c6 sy chuan bi pht hop
=Cau tra 101 cia Nhom khdo sat JICA
Trong trudng hop dap sabo duoc xay dung trong du an hop tac k thuét giai doan t6i, thi s& tién hanh chuyén

giao cong nghé tir 1ap ké hoach va van hanh va bao tri ciia dép.

4+ Tong cuc PCTT - Pho tdng cuc trweéng Pham Pirc Luin
Trong bao cao cua Nhom khao sat da co phén tich yéu td dia chat roi. Quy trinh van hanh, bao dudng dap Sabo


http://hyper-kanako.com/hyperkanakoenglish/

—néu xay dung s€ dugc trao di cu thé hon trong Dy an ctia JICA khi thyc hién.

13:00: Bé mac (Ong Murooka, dai dién viin phong JICA Viét Nam phat biéu)

Tai WS hom nay, chiing ta d c6 mot budi thao luan rat y nghia va c6 duge nhimg thong tin hitu ich cho cac du

an tiép theo. Chung t6i mong mudn tiép tuc hd tro sw phat trién cong nghé Sabo ciia Viét Nam théng qua cac

du an hop tac k¥ thudt khac nhau trong tuong lai.

Téng cuc PCTT - Phé téng cuc truéng Pham Dirc Luin

Budi hoi thao hém nay rat hitu ich. Nhimng két qua trong khao sat nay c6 thé dugc phat trién va téi uu hoa theo diéu

kién dic thi ciia Viét Nam va s& 1a co so cho sy phat trién trong twong lai. Ching t6i mong mudn dugc hop tac va

lién két chat ché v6i nhau dé cac du an trong tuong lai dugc trién khai trong thoi gian som nhit.

(4)  Thanh phéan tham dy
<Phia Nhat Ban> JICA Vietnam, Embassy of Japan, JICA Survey Team (YEC, JCE, RESTEC)

< Phia Viét Nam>

No. Name Position
| o DL o s D e e
2 | Le Quang Tuan Bzgzrtifm];i;’e%)& i:ience, Technology and International Cooperation
3 | Neuyén Van Tao 3(;%1;:[;\ Technology and International Cooperation Department,
4 | Trin Quang Dai 5/%%]10\224 Technology and International Cooperation Department,
5 | Lé Viét Hung Official of Disaster Safety Control Department, VNDMA
6 | Chuong Official of Disaster Safety Control Department, VNDMA
7 | Chinh Agency for Disaster Response and Recovery, VNDMA
8 | Nguyén Thanh Tung Deputy Director of Dyke Management Department, VNDMA
9 | Duong Manh Hung Disaster Management Policy and Technology Center, VNDMA
10 | Trin Qubc Cuong Deputy Director of Institute of Geological Sciences, VAST
11 | Nguyén Quéc Thanh Institute of Geological Sciences, VAST
12 | Vi Ba Thao Hydraulic Construction Institute, VAWR
13 | Bui Xuan Viét Hydraulic Construction Institute, VAWR
14 | Tran Vin Quang Hydraulic Construction Institute, VAWR
15 | Cao Viét Thinh Son La DARD Director
16 | Kién Son La DARD
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<BZA> JICA Vietnam, Embassy of Japan, JICA Survey Team (YEC, JCE, RESTEC)

<A bFLAES>

No. Name Position
| Do L o s Dt g er
2 | Le Quang Tuan g:gzgmlz;rt’ec\icg Dol\f/[ SAcience, Technology and International Cooperation
3 | Nguyén Van Tao E/%%IKZZA Technology and International Cooperation Department,
4 | Trin Quang Pai E/%%IKZZA Technology and International Cooperation Department,
5 | Lé Viét Hung Official of Disaster Safety Control Department, VNDMA
6 | Chuong Official of Disaster Safety Control Department, VNDMA
7 | Chinh Agency for Disaster Response and Recovery, VNDMA
8 | Nguyén Thanh Ting Deputy Director of Dyke Management Department, VNDMA
9 | Duong Manh Hung Disaster Management Policy and Technology Center, VNDMA
10 | Tran Qudc Cuong Deputy Director of Institute of Geological Sciences, VAST
11 | Nguyén Qudc Thanh Institute of Geological Sciences, VAST
12 | Vi BaThao Hydraulic Construction Institute, VAWR
13 | Bui Xuan Viét Hydraulic Construction Institute, VAWR
14 | Trin Vin Quang Hydraulic Construction Institute, VAWR
15 | Cao Viét Thinh Son La DARD Director
16 | Kién Son La DARD




2. Maps for Analysis of Sediment
Disaster Risk Areas
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3. Questionnaire



Category Subcatergory Detail Item
1[Risk evaluation 1|Landslide 1[Landslide risk area 1|Extraction criteria
2|Progress of extraction
3|Large scale hazard map
2|Obviousness 4|Terrain interpretation techniques
3|Prediction of occurrence 5|Meteorological observation
6|Field observation
4|Object of protection 7|Cadastral map / Land Use map
2|Debris flow 5|Debris flow prone stream 8|Extraction criteria
9|Progress of extraction
6|Prediction of occurrence 10|Meteorological observation
7|Object of protection 11|Cadastral map / Land Use map
2|Investigation 3|Landslide 8|Survey techniques 12|Survey techniques
9|Reconnaissance techniques 13|Reconnaissance techniques
10| Drilling techniques 14|Drilling techniques
11]|Geophysical exploring techniques 15|Geophysical exploring techniques
12|Observation techniques 16|Observation techniques
13| Testing techniques 17|Testing techniques
4|Debris flow 14|Survey techniques 18|Survey techniques
15|Reconnaissance techniques 19|Reconnaissance techniques
3|Design 5|Landslide 16|Analytical techniques 20| Technical standard
21|Achievements / Experience
17|Selection of work types 22|Selection of work types
18|Detailed design 23|Detailed design
19|Estimation 24|Estimation
6|Debris flow 20(Balance of generated / deposited sediment 25|Technical standard
26|Achievements / Experience
21|Selection of work types 27|Selection of work types
22|Detailed design 28|Detailed design
23 |Estimation 29|Estimation
4|Construction works 7|Landslide 24|Construction techniques 30| Technical standard
31|Achievements / Experience
25[Supervision techniques 32|Technical standard
33|Procurement of materials and equipment
34|Contractor
35|Pre-construction survey
36|Progress control
37|Quality control
38|Cost management
39|Safety control
40|Inspection standard
26| Temporary construction techniques 41| Temporary construction techniques
8|Debris flow 27|Construction techniques 42|Technical standard
43|Achievements / Experience
28|Supervision techniques 44|Technical standard
45|Procurement of materials and equipment
46|Contractor
47|Pre-construction survey
48|Progress control
49[Quality control
50|Cost management
51|Safety control
52|Inspection standard
29| Temporary construction techniques 53| Temporary construction techniques
5|Maintenance 9[Maintenance 30(Inspection 54|Inspection
31|Diagnosis 55|Diagnosis
6[Record 10|Record 32|Record 56|Record
7|Organization 11|Organization 33|State / state-funded 57|State / state-funded
34|Local 58|Local
35(National (or public) research institute 59|National (or public) research institute
36|Society 60|Society
37|Association 61|Association
8(Budget / funding 12(Budget / funding 38|Main budget 62|Main budget
39| Temporary budget 63| Temporary budget
9(Bidding / contract system 13|Bidding / contract system| 40|Bidding / contract system 64|Bidding / contract system
10{Implementation system 14|Implementation system | 41|Consultants 65|Consultants
42|Contractor 66 |Contractor
11|Database 15|Database 43|Database 67|Database




ltem Purpose of the question
1|Extraction criteria Which level of the five stages is the achievement status of the landslide risk area extraction standard?
2|Progress of extraction Which level of the 5 stages is the progress of extraction of the landslide risk area?
3|Large scale hazard map Which level of the five stages is the achievement of the large-scale hazard map for landslides?
4|Terrain interpretation techniques Which level of the five stages is the improvement and dissemination of landslide interpretation techniques?
5|Meteorological observation Which level of the five stages is the progress of meteorological observations for the prediction of landslides?
6|Field observation Which level of the five stages is the progress of field observations for the prediction of landslides?
7|Cadastral map / Land Use map Which level of the five stages is the progress of cadastral / land use maps for the appropriate evaluation of protection targets?
8|Extraction criteria Which level of the five stages is the achievement of the standard for extraction of debris flow prone streams?
9|Progress of extraction Which level of the 5 stages is the progress of the extraction of debris flow prone streams?
10{Meteorological observation Which level of the five stages is the progress of meteorological observations for the prediction of debris flow?
11|Cadastral map / Land Use map Which level of the five stages is the progress of cadastral / land use maps for the appropriate evaluation of protection targets?
12|Survey techniques Which level of the five stages is the progress of surveying techniques for the landslide investigation?
13|Reconnaissance techniques Which level of the five stages is the progress of reconnaissance techniques for the landslide investigation?
14|Drilling techniques Which level of the five stages is the progress of drilling techniques for the landslide investigation?
15|Geophysical exploring techniques Which level of the five stages is the progress of geophysical exploring techniques for the landslide investigation?

16

Observation techniques

Which level of the five stages is the progress of observation techniques for the landslide investigation?

17

Testing techniques

Which level of the five stages is the progress of testing techniques for the landslide investigation?

18

Survey techniques

Which level of the five stages is the progress of surveying techniques for the debris flow investigation?

19

Reconnaissance techniques

Which level of the five stages is the progress of reconnaissance techniques for the debris flow investigation?

20

Technical standard

Which level of the five stages is the progress of the analytical technology standard for the design of landslide countermeasures?

21|Achievements / Experience Which level of the five stages is the progress of analysis for the design of landslide countermeasures?
22|Selection of work types Which level of the five stages is the progress of selection of work types for the design of landslide countermeasures?
23|Detailed design Which level of the five stages is the progress of detailed design for the design of landslide countermeasures?
24 |Estimation Which level of the five stages is the progress of estimation for the design of landslide countermeasures?
. Which level of the five stages is the progress of technical standard on balance of generated / deposited sediment for the design of
25|Technical standard ]
debris flow countermeasures?
. . Which level of the five stages is the progress of estimation on balance of generated / deposited sediment for the design of debris
26|Achievements / Experience
flow countermeasures?
27|Selection of work types Which level of the five stages is the progress of selection of work types for the design of debris flow countermeasures?
28|Detailed design Which level of the five stages is the progress of detailed design for the design of debris flow countermeasures?
29|Estimation Which level of the five stages is the progress of estimation for the design of debris flow countermeasures?
30| Technical standard Which level of the five stages is the progress of the technical standards for the construction of landslide countermeasures?
31|Achievements / Experience Which level of the five stages is the progress of the experience of the construction of landslide countermeasures?
. Which level of the five stages is the progress of the standard of supervision techniquesthe for construction of landslide
32|Technical standard
countermeasures?
. . Which level of the five stages is the progress of the procurement of materials and equipment for construction of landslide
33|Procurement of materials and equipment
countermeasures?
34|Contractor Which level of the five stages is the progress of the contractors for construction of landslide countermeasures?
35|Pre-construction survey Which level of the five stages is the progress of the pre-construction survey for construction of landslide countermeasures?
36|Progress control Which level of the five stages is the progress of the progress control for construction of landslide countermeasures?
37{Quality control Which level of the five stages is the progress of the progress control for construction of landslide countermeasures?
38|Cost management Which level of the five stages is the progress of the cost management for construction of landslide countermeasures?
39|Safety control Which level of the five stages is the progress of the safety control for construction of landslide countermeasures?
40|Inspection standard Which level of the five stages is the progress of the Inspection standard for construction of landslide countermeasures?
. . Which level of the five stages is the progress of the temporary construction techniques for construction of landslide
41|Temporary construction techniques
countermeasures?
42|Technical standard Which level of the five stages is the progress of the technical standards for the construction of debris flowe countermeasures?
43|Achievements / Experience Which level of the five stages is the progress of the experience of the construction of debris flow countermeasures?
. Which level of the five stages is the progress of technical standard on balance of generated / deposited sediment for the design of
44|Technical standard ]
debris flow countermeasures?
X . Which level of the five stages is the progress of the procurement of materials and equipment for construction of debris flow
45|Procurement of materials and equipment
countermeasures?
46|Contractor Which level of the five stages is the progress of the contractors for construction of debris flow countermeasures?
47 |Pre-construction survey Which level of the five stages is the progress of the pre-construction survey for construction of debris flow countermeasures?
48|Progress control Which level of the five stages is the progress of the progress control for construction of debris flow countermeasures?
49|Quality control Which level of the five stages is the progress of the quality control for construction of debrs flow countermeasures?
50[{Cost management Which level of the five stages is the progress of the cost management for construction of debris flow countermeasures?
51|Safety control Which level of the five stages is the progress of the safety control for construction of debris flow countermeasures?
52|Inspection standard Which level of the five stages is the progress of the Inspection standard for construction of debris flow countermeasures?
. . Which level of the five stages is the progress of the temporary construction techniques for construction of debris flow
53| Temporary construction techniques
countermeasures?
54|Inspection Which level of the five stages is the progress of the inspection process for maintenance of countermeasures?
55|Diagnosis Which level of the five stages is the progress of the diagnosis process for maintenance of countermeasures?
56|Record Which level of the five stages is the progress of the record process for maintenance of countermeasures?
Which level of the five stages is the progress of division of duties of the state in the promotion of structural countermeasures
57|State / state-funded )
projects?
58| Local Which level of the five stages is the progress of division of duties of the local governments in the promotion of structural
countermeasures projects?
. i L Which level of the five stages is the progress of division of duties of the public research institutes in the promotion of structural
59(National (or public) research institute .
countermeasures projects?
60| Sodiet Which level of the five stages is the progress of division of duties of the Vietnamese societies in the promotion of structural
y countermeasures projects?
- Which level of the five stages is the progress of division of duties of the associations in the promotion of structural
61|Association .
countermeasures projects?
62| Main budaet Which level of the five stages is the progress of creating and expenditure of the main budget in the promotion of structural
9 countermeasures projects?
Which level of the five stages is the progress of completion and expenditure of the temporary budget in the promotion of structural
63| Temporary budget .
countermeasures projects?
. Which level of the five stages is the progress of the bidding / contract system in the promotion of structural countermeasures
64|Bidding / contract system .
projects?
Which level of the five stages is the progress of division of duties of the consaltants in the promotion of structural countermeasures
65|Consultants .
projects?
66|Contractor Which level of the five stages is the progress of division of duties of the contractors in the promotion of structural countermeasures
projects?
67|Database Which level of the five stages is the progress of the database in the promotion of structural countermeasures projects?




4. Relevant Data for Setting Critical Line by
RBFN



Relevant data for setting Rainfall Critical Line by RBFN



Number Station name Coordinate Rainfall data collection Remarks
period
1 Mu Cang Chai 21°5022.30"N 2018/1/1~2019/12/31 Distance from Mu Cang Chai model site:
104° 6'25.90"E (2years) about 2.0 km
2 Chieng Cong 21°26'10.82"N 2019/1/1~2020/8/29 Distance from Nam Pam village model
104°11'38.26"E (1.5year) site: about 20.0 km
Legend
, Model site

O Rain-gauge station
Catchment

Administrative boundary

5km mesh
(Caculatingarea)

| Nam Pam model site - L Nghia'Lo

Cong Ehieng tainfallstationation

Location map of the ground rainfall stations used



Hyetograph for 2018 vear in Mu Cang Chai Station

—
=]

— — — — —
w -+ en N -

(wrw)[eyurnes ALINOY

—

00:0 T1€/T1/810T
00:0 LT/T1/810T
00:0 €7/T1/810C
00:0 61/T1/810C
00:0 SI/T1/810C
00:0 T1/T1/810C
00:0 L/T1/810T
000 €/T1/8107
00:0 6T/11/810T
00:0 ST/T1/810T
00:0 IT/T1/810T
00:0 LI/T1/810T
00:0 €1/T1/810T
00:0 6/11/810C
00:0 S/T1/810C
00:0 I/T1/810C
00:0 87/01/810C
00:0 ¥T/01/810T
00:0 0Z/01/810T
00:0 91/01/810T
00:0 TI/01/810T
00:0 8/01/810C
00:0 ¥/01/810T
00:0 0€/6/810T
00:0 97/6/810C
00:0 7T/6/810C
00:0 81/6/810C
00:0 ¥1/6/810C
00:0 01/6/8102
00:0 9/6/810T
00:0 T/6/810T
00:0 67/8/8107
00:0 ST/8/810T
00:0 17/8/810C
00:0 L1/8/810T
00:0 €1/8/810C
00:0 6/8/810C
00:0 S/8/810C
00:0 1/8/810C
00:0 87/L/810T
00:0 ¥T/L/810T
00:0 0T/L/810T
00:0 91/L/810T
00:0 TI/L/810T
00:0 8/L/810T
00:0 ¥/L/810T
00:0 0£/9/810C
00:0 92/9/810C
00:0 77/9/810C
00:0 81/9/810C
00:0 ¥1/9/8102
00:0 01/9/8107
00:0 9/9/810T
00:0 T/9/810T
00:0 67/S/810T
00:0 ST/S/810T
00:0 1T/S/810T
00:0 L1/S/810C
00:0 €1/5/810C
00:0 6/S/810C
00:0 S/S/810C
00:0 1/5/810C
00:0 LT/¥/810T
00:0 €7/¥/810T
00:0 61/¥/810T
00:0 ST/¥/810C
00:0 T1/¥/810C
00:0 L/¥/810T
00:0 £/¥/810C
00:0 0€/€/810C
00:0 97/€/810C
00:0 TT/€/810C
00:0 81/€/810T
00:0 ¥1/€/810T
00:0 01/€/8107
00:0 9/€/810T
00:0 T/€/810C
00:0 97/7/810C
00:0 TT/7/810C
00:0 81/7/810C
00:0 ¥1/7/810C
00:0 01/2/810C
00:0 9/7/810C
00:0 T/7/810T
00:0 67/1/8107
00:0 ST/1/8107
00:0 1T/1/810T
00:0 L1/1/810T
00:0 €1/1/810T
00:0 6/1/810T
00:0 S/1/810C
00:0 I/1/810C

Time(h)

Hyetograph for 2019 year in Mu Cang Chai

60

(] > = =
< e N -

(ww)jfeyunel ANOH

00:0 I€/T1/810T
00:0 LT/T1/810T
00:0 €7/T1/810T
00:0 61/T1/810T
00:0 SI/T1/810C
00:0 T1/T1/810C
00:0 L/T1/810T
00:0 €/T1/810C
00:0 6Z/11/810C
00:0 ST/T1/810T
00:0 IT/11/810T
00:0 LI/T1/810T
00:0 €1/T1/810T
00:0 6/11/810T
00:0 S/11/810T
00:0 1/11/810C
00:0 87/01/810C
00:0 ¥7/01/810C
00:0 0Z/01/810C
00:0 91/01/8102
00:0 T1/01/810T
00:0 8/01/810T
00:0 ¥/01/810T
00:0 0€/6/810T
00:0 97/6/810T
00:0 TT/6/810T
00:0 81/6/810T
00:0 ¥1/6/810C
00:0 01/6/810T
00:0 9/6/8107
00:0 ¢/6/810C
00-0 62/8/810T
00:0 ST/8/810T
00-0 1T/8/810T
00:0 L1/8/810T
00:0 €1/8/810T
00:0 6/8/810T
00:0 $/8/810T
00:0 1/8/8107
00:0 8T/L/810T
00:0 ¥T/L/810T
00:0 0C/L/810T
00:0 91/L/810T
00:0 TI/L/810T
00-0 8/L/810T
00:0 ¥/L/810T
00:0 0€/9/810T
00:0 97/9/810T
00:0 TT/9/810T
00:0 81/9/810C
00:0 ¥1/9/810C
00:0 01/9/8102
00-0 9/9/810T
00-0 2/9/810T
00:0 62/S/810T
00:0 ST/S/810T
00:0 17/5/810T
00:0 L1/5/810T
00:0 €1/5/810T
00:0 6/5/810T
00:0 S/S/810T
00:0 1/5/8107
00:0 LT/¥/810T
00:0 €¢/¥/810T
00:0 61/¥/810T
00:0 ST/¥/810T
00-0 T1/¥/810T
00:0 L/¥/810T
00:0 €/¥/810T
00:0 0€/€/810T
00:0 97/¢/810T
00:0 TT/£/810T
00:0 81/¢/810T
00:0 ¥1/€/810C
00:0 01/€/810T
00:0 9/€/810T
00:0 T/€/810T
00:0 92/7/810T
00:0 TT/7/810T
00:0 81/7/810T
00:0 ¥1/7/810C
00:0 01/2/810T
00:0 9/7/8107
00:0 7/7/8107
00:0 67/1/810T
00:0 ST/1/810T
00:0 1T/1/810T
00:0 LT/1/810T
00:0 €1/1/810T
00:0 6/1/810T
00:0 S/1/810T
00:0 1/1/810T

Time(h)

Rainfall data in Mu Cang Chai (2018,2019)



[\

il
[

[WALVARY

\ N

\

YA\

\

\

L\

\,

Soil moisture index in 2018 year in Mu Cang Chai
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S@m) | Si@m) | S2@m) | S3@m) |Q@m/hr)| Q1@m/hr)| Q2@m/hr) [ Q3@m/h) | L1@m) | L2(@m) | L3@m! L4@m) |a 10Vh)|a 2avhe) | a 3ahr) | a 4@/hn) | B 1@Vhn) | B 20Vhn)| B 30V hr)
e — 55 55 0 0
51 44 7 0 4 4 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
48 36 12 0 3 3 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
46 30 15 1 2 2 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
44 25 18 2 1 1 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
43 21 20 3 1 1 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
42 18 21 4 1 1 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
42 15 22 5 1 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
41 13 22 6 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 12 23 7 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 10 22 8 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 9 22 9 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 8 22 10 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
39 7 21 ikl 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
39 6 21 12 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
38 5 20 13 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
38 5 20 14 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
38 4 19 14 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
37 4 18 15 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
37 3 18 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 17 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 16 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 16 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
36 2 14 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
36 2 14 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
35 1 12 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 1" 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 1 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 " 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
34 1 10 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
33 1 10 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
33 1 9 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
33 0 9 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 8 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
29 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
29 0 5 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
29 0 5 24 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
26 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
24 0 2 22 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
24 0 2 22 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
24 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
22 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
21 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20, 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 1 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 1 1 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
20 1 1 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
20 1 1 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
19 1 1 18 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
19 1 1 17 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
19 1 1 17 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
19 1 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15. 0.05 0.01 0.12 0.05 0.01

Tank Model calculation parameters and result in Mu Cang Chai (sample,2018)




S@m) | s1@m) [ s2@m) | S3@m) |Q@m/hr)| Q1@m/h) | Q2@m/hr) [ Q3@m/h) | Li@m) | L2@m) | L3@m) | L4@m) |a 1@Vhr)|a 2@/hn)|a 30W/hn)|a 40Vhn)| B 1@Vhr)| B 2aVhr) | B 3V hr)
il storsge volume. 55 55 0 0
51 44 7 0 4 4 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
48 36 12 0 3 3 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
46 30, 15 1 2 2 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
44 25 18 2 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
43 21 20 3 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 18 21 4 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 15 22 5 1 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 14 22 6 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 12 23 7 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 11 22 8 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 9 22 9 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 8 22 10 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 7 21 " 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 6 21 12 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 6 20 13 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 5 20 14 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 4 19 14 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 4 18 15 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 18 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 17 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 17 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 16 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 14 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 14 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 12 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 10 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 1 10 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 1 10 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 0 9 23 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 9 23 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 8 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 7 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 22 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 [ 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01

Tank Model calculation parameters and result in Mu Cang Chai (sample,2019)




S@m) | S1@m) | s2@m) | S3@m) |Q@m/hr)| Q1@m/h) | Q2@m/hr) [ @3@m/h) | L1@m) | L2@m) | L3@m) | L4@m) [a 1@Vhr)|a 20Vhr)|a 3@Whn)|a 40Vho) | B 1@ hn) | B 2@Vhr)| B 30hr)
e —— 55 55 0 0
51 44 7 0 4 4 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
48 36 12 0 3 3 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
46 30 15 1 2 2 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
44 25 18 2 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
43 21 20 3 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 18 21 4 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 15 22 5 1 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 13 22 6 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 12 23 7 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 10 22 8 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 9 22 9 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 8 22 10 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 7 21 11 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 6 21 12 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 5 20 13 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 5 20 14 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 4 19 14 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 4 18 15 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 18 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 17 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 3 16 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 16 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35, 2 14 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35, 1 14 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35, 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35, 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 1 10 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 0 10 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 0 9 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 9 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 9 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 7 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 6 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 15 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01

Tank Model calculation parameters and result in Nam Pam (sample,2019)




S(mm) S1(mm) S3(mm) /hr) | Q1@m/he) | @2@m/h) | @3@m/h0 | L1@m) | L2@m) | L3@m) | L4@m) [a 10Vhr)|a 20Vhn)| a 30/hn)| a 4@/he) | B 10Vhr) [ B 20Vhr) | B 30/ hr)
il stoags velime 55 55 0
51 44 7 0 4 4 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
48 36 12 0 3 3 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
46 30 15 1 2 2 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
44 25 18 2 1 1 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
43 21 20 3 1 1 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 18 21 4 1 1 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
42 15 22 5 1 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 13 22 6 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 12 23 7 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
41 10 22 8 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40, 9 22 9 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
40 8 22 10 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 7 21 11 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
39 6 21 12 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 5 20 13 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 5 20 14 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
38 4 19 14 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 4 18 15 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 18 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
37 3 17 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 3 16 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 16 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
36 2 15 19 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 2 14 20 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 14 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
35 1 13 21 0 [ 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 21 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 12 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
34 1 11 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 1 10 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 0 10 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
33 0 9 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 9 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 9 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
32 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 8 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
31 0 7 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 7 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
30 0 6 24 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 6 24 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 6 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
29 0 5 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 5 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
28 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
27 0 4 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 4 23 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 23 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
26 0 3 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
25 0 3 22 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 3 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 22 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
24 0 2 21 [ 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
23 0 2 21 0 [ 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 21 0 [ 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
22 0 2 20 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 20 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
21 0 1 19 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
20 0 1 19 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
19 0 1 18 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 18 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
18 0 1 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 17 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 1 16 0 0 0 0 15, 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
17 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01
16 0 0 16 0 0 0 0 15 60 15 15 0.1 0.15 0.05 0.01 0.12 0.05 0.01

Tank Model calculation parameters and result in Nam Pam (sample,2020)
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RBFN analysis result in Mu Cang Chai (sample)
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RBFN analysis result in Nam Pam (sample)
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Critical Line setting result in Mu Cang Chai and Nam Pam
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