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Tém tit: Van dé ‘dam bao an ninh nguén nude cho cudc séng con ngudi va hé sinh thai
dang tr¢ thanh m01 quan tdm hang dau cua cac nudc trén the gidi. Pa c6 rat nhiéu nghién
ctru vé& an ninh ngudn nude ¢ nhiéu cap d6 khac nhau duoc trlen khai thuc hién, nhung chua
c6 mot nghién ctru cu thé nao cho mot ving chau thd co yéu té xuyén bién gigi nhu ving
chau thé song Mé Cong. Muc ti€u cua nghién ciru nay la xay dung va phat trién mot khung
chi s6 dé danh gi tinh hinh an ninh ngudn nudce cho ving chau tho song Mé Cong. Ket qua
chinh cua nghién ciru & mot Kkhung chi s6 bao gom 6 nhom chi s6 lién quan dén ngudn nudc,
cap nudc sinh hoat, phat trién cc nganh kinh té, cong tac phong chéng ri ro, thién tai do
nudc gay ra, bao vé moi truong sinh thai, va quan ly tai nguyén nude. Bac biét, yeu t6 xuyén
bién gioi cua ngudn nudc song quoc té da dugc xem xét ky ludng trong cac chi s6 an ninh
ngudn nuée. Khung chi sé dugce de xudt trong nghién ctru ndy s& cho phép cac nha hoach
dinh chinh sach, cac nha quan 1y tién hanh danh gia va xac dinh cac giai phap dam bao an
ninh nguén nude cho viing chau thd séng Mé Cong ciia Viét Nam va Campuchia.

Tir khéa: An ninh nguén nudc; Pong bang; Chau tho; Hé sinh thai; Rii ro thién tai; Xuyén
bién gidi.

1. Gi6i thi¢u

Nuéc can thiét cho moi hoat dong san xuét, sinh hoat va phat trién cta con nguoi, khong
c¢6 nudc thi khong thé ton tai va phét trién kinh té, xa hoi. La ngudn tai nguyén tai tao nhung
nude trén thé gioi khong phai 14 v6 han va dang dtng trudc nguy co suy thoai, can kiét do
cac hoat dong khai thac qua muc cua con nguoi va tac dong cua bién déi khi hiu [1]. Vi vay,
viéc dam bao an ninh nguén nudc (ANNN) dé dap Umg nhu cau phat trién kinh té, xa hoi da
trd nén cip bach hon bao gio hét dbi véi tit ca cac qudc gia trén thé gidi.

Trén thé gi6i hién ¢0 276 luu vuc song xuyen bién gidi, chay qua 151 qudc gia va ving
lanh thd, va 14 noi sinh sdng ciia hon 40% dan s6 toan cau [2]. Tong luu lugng cua cac song
xuyén bién gidi chiém khoang 54% tong lugng dong chay cua tat ca cac song trén thé gidi.
Viéc dam bao ANNN tai cac luu vyc séng nay gap kho khan hon rat nhiéu so v6i cac luu vuce
song nam trong pham vi lanh thd ctia mot qudc gia do phu thude rat 16n vao sy hop tac cua
cac nudce trong luu vye. Trong cac luu vire song thi chau tho 1 tiéu vung dac biét nhét véi
dic diém nam & cudi nguon cua cac con song va da phan tlep giap v6i bién. Hang nam, cac
vung dong bang nay tiép nhan mot luong nudce va phu sa rat 1on tur thuong ngudn d6 vé va
vi thé d4 tré thanh nhitng noi san xuit lvong thuc chinh cta cac qudc gia trong luu vuc. Tuy
nhién, cic ving chau thd hién ciing dang gip rat nhidu kho khan, thach thirc ciia bién doi khi
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héu va sy gia tang cac hoat dong khai thac s dung nude trong luu vuc, géy anh huong rat
16n dén an ninh nguon nudc va an ninh luong thyc cua cac nude trén thé gioi.

Hién nay trén thé gidi da c6 rt nhidu nghién ctru vé ANNN duoc trién khai thyc hién &
nhiéu cap d6 khac nhau, ca theo ranh gi6i hanh chinh ¢ pham vi toan cau [3-4], khu vuc [5-
6], qudc gia [7-8], va cép tinh/thanh phd [9-10], va theo ranh gii lwu vuc [11-14]. Céc
nghién ciru nay da xay dung dugc cac chi s6 ANNN va ap dung tinh toan cho cac khu vuec,
nhung han ché cua cac nghién ctru lién quan dén nguon nude qudc té 1a chua xem xét yéu to
xuyén bién gidi cia ngudn nude trong cac chi sd. Ngoai ra, chua ¢6 mot nghién clru nao vé
an ninh nguén nude duge trién khai thue hién cho céc chau thd cua cac luu vuc song (ké ca
lru vire séng qudc té va luu vue song qudc gia).

Tinh tinh ciing twong tw ddi vdi cic nghién ciru & trong nude. Trong thoi gian qua ciing
dd c6 mot s nghién ctru vé an ninh ngudn nude duge trién khai thue hién [15-19] ¢ cap do
lru vue, trong d6 ¢ hai nghién ctru lién quan dén xay dung bd chi s6 ANNN cho luu vuc
song Hong [15] va luu vye song Ma [16]. Tuy nhién, mac du pham vi nghién ctru 1a cac luu
vue séng quoc té, nhung cac nghién ctru nay cing khong xem xét yu t6 xuyén bién gidi cua
ngudn nudce trong cac chi sé an ninh ngudn nudc.

Thuec té trén day cho thdy viéc st dung két qua cta cac nghién ctru trude day vao tinh
toan chi s6 an ninh ngué)n nude cho cac ving chau thd, dic biét 1a cac ving chau thd cua cac
luu vyuce song qudc té 1a khong kha thi. Vi vay, muc tiéu ctia nghién ctru nay 1a xay dung mot
khung chi s6 ANNN cho vung chau tho song Mé Cong trén co so xem xét tat ca cac yéu t6
déc trung lién quan cua d6ng bang, bao gom ca yéu to xuyén bién gidi cua nguon nudc. B
chi s6 nay ciing co thé duogc sur dung dé tinh toan chi sd an ninh nguén nude cho bat ky chau
tho nao (ké ca cac luu vuc song quéc té va luu vuc séng qudc gia) sau khi tién hanh diéu
chinh khung chi s6 dé phul hgp v&i tinh hinh cuy thé cia timg ving.

2. Phuwong phap nghién ciru

2.1. Gidi thiéu khu vuc nghién ciru

Song Mé Cong bt ngudn tir ving nui cao tinh Thanh Hai (Trung Quoc) chay qua sau
quoc gia: Trung Quéc, Mi-an-ma, Lao, Thai Lan, Campuchia va d6 ra bién tai Viét Nam VO’l
tong chiéu dai 4.763 km (thtr 12 thé gidi) va tong lugng dong chay nim khoang 446 ty m?
(thtr 8 thé gidi). Luu vuc song Mé Cong co dién tich khoang 810.000 km? va 14 noi sinh séng
cua hon 70 triéu nguoi, chu yéu lam nghe nong nghiép va nudi trong thiy san [20].

Vung Chau thd song Mé Cong nam & ha ngudn luu vue song Mé Cong, bao gdom ving
Déng bang song Ciru Long cua Viét Nam va vung dong bang ngap lii ciia Campuchia, ¢
diém bat dau tir Kra-ché (Campuchia) d¢én Bién Dong (Hinh 1). Véi dién tich khoang 62.000
km?, hién nay c6 khoang 24,6 triéu nguoi dang sinh song trong ving Chau thd, trong d6 phan
l6m la ngudi néng dan cé cude sdng chu yéu dua vao tai nguyén nude va cac tai nguyén lién
quan (san xuat néng nghiép va nudi trong thity san) [21]. Day 1a ving san xuét luong thuc
chu yéu va c6 vai tro ddc biét quan trong trong phat trién kinh té - xa hoi cia ca Viét Nam va
Campuchia. Lta gao ciia Viét Nam va Campuchia khong chi ¢am bao ngudn luong thyc cho
nhu cau ndi dia ma con gop phan dam bao an ninh lwong thuc cho cac nudce trén thé gidi, dic
biét 1a cac nudc Chau A va Chau Phi. Trong bbi canh nhu vdy, viéc dam bao an ninh ngudn
nudc cho vung chau th6 song Mé Cong dé phuc vu san xudt, phat trlen kinh té - xa hoi ludn
1a van dé hét sirc quan trong, c6 y nghia sdng con ddi véi su phat trién toan dién cua ving
chau thé song Mé Cong noi riéng, va cua ca Viét Nam va Campuchia néi chung.

Tuy nhién, mac du ngudn tai nguyén nude cua vung Chau thd duoc danh gia la kha doi
dao, nhung ngudn tai nguyén nay rat nhay cam do chiju anh huéng truc tiép cua diéu kién tu
nhién ciing nhu cac hoat dong cua con nguoi. Cu thé, tai nguyén nudc vung Chau thd phu
thude to1 gan 90% vao ngudn nudce dén tir nudc ngoai va hién dang phai d6i mat véi nhidu
kho khin, thach thirc do bién d6i khi hau va su gia ting sir dung nudc trong luu vue. Su két
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hop gitra hai yéu to trén da va dang lam thay d6i dong chay, giam luong phu sa vé phia Chau
tho, suy giam ngudn loi thuy san, gia tang xam nhap mén vao séu trong noi ddng. Bén canh
cac yéu to khach quan, viing Chau thd song Mé Cong ciing dang phai chiu tic dong ciia chinh
cac hoat dong phat trién kinh té v6i cuong d6 cao trong vung. Thyc té nay d4, dang va sé gay
ra ap lyc 16n dén an ninh ngudn nudce cho ving Chau thd song Mé Cong cia ca Viét Nam va
Campuchia, 1am anh hudéng dén cac ké hoach phat trién kinh té - xa hoi cta toan ving Chau
thd va de doa tryc tiép dén doi séng cua hang triéu ngudi dan, trong d6 da sb 14 ngudi dan
ngheo c6 sinh ké phu thudc vao ngudn tai nguyén nudc song Mé Cong.

. THONG TIN BAN DO !
THONG TIN BAX DO
[ Bién gléi QG Donvi  Meter
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Hinh 1. Ban db vj tri viing chau thé sdng Mé Céng.

2.2. Phwong phdp xdy dwng bé chi sé

Nim 2013, Uy ban vé nuoc cua Lién hop qudc da dua ra khai niém veé ANNN. Theo do,
ANNN 14 kha ning nang tiép can ngudn nudc ciia mot cong dong dan cu vai sd lugng nude
day du va chét lugng & mirc chap nhan dugc nham duy tri sinh ké, sirc khoe con nguoi, va
phat trién kinh té—xa hoi, bao dam phong chdng 6 nhiém ngudn nudc va cac thién tai lién
quan dén nudc va bao ton hé sinh thai trong mdt moi truong hoa binh va 6n dinh chinh tri
[22] V6i khai niém nay, ANNN cua mot quoc gia, mot khu vuc chi duge dam bao khi cong
dong dan cu c¢6 di nguén nudce voi chat luong cén thiét va giacahop ly dé duy tri sinh ké,
phuc vu nhu cau ¢4 nhan, phat trién kinh té, x3 hoi va bao ton cac hé sinh thai [23].

Trén co so dinh nghia vé ANNN néu trén va ap dung cac nguyén taic SMART [24], bao
gdm: (i) S6 luong chi sé khong quéa nhiéu, (ii) Ké thira cac chi s6 di duoc cac nghién ctru
trude ddy phat trién va st dung rong rai, (iii) Phu hop voi diéu kién cy thé cia ving nghién
ctru, (iv) C6 tinh dai dién tong hop, c6 d6 nhay cao va chi ra duoc cac xu hudng bién doi, va
(v) C6 thé tinh toan duoc trén co s& thong tin s6 liéu hién co, Nhom nghién ctru tién hanh
xay dung mot Khung chi s ANNN cho ving chau thd, trong dé chi s an ninh nguén nuéc
tong hop cho viing chau thd duoc tong hop tir cac chi s6 an ninh ngudn nude clia cac nhom
chi sd. Cac nhom chi sO nay dugc lwa chon trén co so cac yéu t6 tac dong dén an ninh ngudn
nude va mdi nhom chi sé lai bao gdm mot hodc nhiéu chi sé phu. Mbi chi sd/chi sb phu dugc
do luong biang mot hodc nhiéu thong s6 [11]. Khung danh gia chi sb an ninh ngudn nuéc
dugc trinh bay & Hinh 2.
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Hinh 2. Khung chi s6 ¢anh gia an ninh nguén nudéc.

Bén canh viéc ké thira cac chi s6 da dugc xiy dung trude ddy, Nhom nghién ctru da phat
trién thém mot sd chi sé méi dé phan anh cac diéu kién dac trung cua cac vung chau tho
Trong qua trinh xay dung bd chi s6, Nhom nghién ciru da t6 chirc nhiéu hoi thao tham véan
dé xin y kién gop y cua cac chuyén gia, cac nha khoa hoc va cac bén lién quan.

3. Két qua va thao luin

Khung chi sé ANNN c6 vung chau tho song Mé Cong dugc xay dung trén co sd ké thira
cac khung chi s6 da duoc phat trién truge day [9, 11, 15, 16, 25] va cac diéu kién dac trung
nhit cua vung chéu thd, dac biét 1a yeu t6 xuyén bién gisi cua nguon nudc quoc té. Theo do,
khung chi s6 ANNN cua ving chau thd song Mé Cong bao gdm nhiéu chi s6 dam bao ANNN
cua khu vyc, nhung dé kha thi va hiu qua trong danh gia, Nhom nghién ctru dé lya chon 28
chi sb (bao gém 23 chi so chinh va 5 chi s0 phu), va chia thanh 6 nhém chi s6 ANNN lién
quan dén ngudn nudce, cAp nude sinh hoat, phat trién cac nganh kinh té, cong tac phong chdng
rui ro, thién tai do nudc gy ra, bao vé€ moi truong sinh thai, va quan ly tai nguyén nudce [16].
Dic biét, cac yéu to lién quan dén nguon nudc xuyén bién gioi dd dugce xem xét mot cach
thau dao trong cac chi s6 ANNN. Két qua duoc tong hop cac chi sd/chi s0 phu, thong sd va
céch tinh toan cho cac ving chau tho dugc trinh bay tai Bang 1. Phan tiép theo s& mo ta chi
tiét vé y nghia va cach tinh cac chi s6 nay.

3.1. Nhom chi so lién quan dén nguon nucc déen viung chdau tho

Nguon nudc dong vai tro vo cung quan trong dbi voi ANNN cho bét ky khu vuc nao dé
phat trién kinh té va duy tri moi truong sinh thai. Nguon nuéc cang phong phi thi mirc do
bao dam ANNN cua khu vuce s€ cang cao. Tai nguyén nudc cua cac vung chau thd phuy thudc
vao 2 yeu t6 chinh, d6 la mirc d6 san c6 cua nguén nude va kha nang chdng chiu véi mirc d6
bién d6i ngudn nudc. Ngoai ra, d01 voi1 luu vue song xuyén bi€n gidi thi tai nguyén nudc cua
chau thd con phy thuge vao ngudn nuoe dén tir nuGe ngoai.

a. Chi s6 ANNN duya vao mure do san co cua nguén nudce dén: Mirc d6 sin co6 cua nguon
nude dén 1a mot trong nhiing yéu t6 quan trong nhat trong viéc dam bao ANNN. Mirc do sin
c¢6 ctia ngudn nude dén cang 16n thi kha ning dap tng nhu cau st dung nuéc hay ANNN
cang cao, va dugc xac dinh theo cong thure sau [9,26]:

Téng lwong nuwdc dén ving Chau thé trong nam

Mtc d6 sdn c6 = (m3/ngudi)/nim) (1)

Téng dan sé trong vung Chau tho

Trong d6, tong luong nude dén ving chau thd trong nam la tong cua lwong dong chay
hang nam tr thuong ngudn vé dén ving chéu thd, téng lugng mua trong pham vi ving chau
thd va trir lugng nude ngam co thé khai thac trong vung chau tho.

b. Chi s6 ANNN dua vao muc dd chong chiu vé6i bién doi nguon nudc: Nguén nude dén
vung chau thd bi bién dong boi su phan bd khong ddng déu cua luong mua giita cac thang
trong nam va giita cac nam trén luu vuc. Trong bdi canh nhu vay thi giai phap tang cuong
kha nang trir nuéc ngot trong khu vyc s€ giup giam thleu duogc sy bién dong cuia ngudn nude
dén. Vi véy, chi s6 nay dugc tinh toan dua trén ba chi s phy sau:
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Bang 1. Tong hop cac nhom chi s6, chi s6 ANNN cho cac viing chau thd.

STT

Chi sb

Chi s6 phu

Théng sb

Don vi

10

11

12

13

14

I. Nhom chi s6 ANNN lién quan dén ngudn nuée dén, WSI (1)

WSI (1,1)-Chi s6 ANNN dya
vao muc do sin co cia nguén
nudc

WSI (1,2)- Chi s6 ANNN
dua vao kha nang chéng chiu
v6i bién déi ngudn nude

WSI (1,3)-Chi s6 ANNN dya
vao muc d§ phu thudc vao
ngudn nudc dén tr nudc
ngoai

WSI (1,2,1)- Chi sb
ANNN dua vao miurc
d6 bién dbi ngudn
nudc trong ndm

WSl (1,2,2)-Chi s6
ANNN dya vao mirc
d6 bién dbi ngudn
nuéc trong nhiéu nim
WSI (1,2,3)-Chi sb
ANNN dva vao kha
nang trlt nude ciia Cac
cong trinh (bao gdm
ca trit lugng nudc
ngim)

Téng lwong nuéc gién (bao gdm ca trit lvong
khai thac nudc ngam)

Hé s6 bién d6i cua dong chay trong nam

Hé sb bién dbi cia dong chay trong nhiéu
nam

S6 ngay dap ung nhu ciu st dung nudc cia
cac cong trinh trit nude

Ty 1& ngudn nudc dén tir nude ngoai

II. Nhém chi sé ANNN lién quan dén cung cép nudce sach cho dan cu, WSI (2)

WSI (2,1) - Chi s6 ANNN
duya vao muc d9 cung céip
nudc sach cho dan cu

WSI (2,2)-Chi s6 ANNN dya
vao mirc do cung cip nudc
sach cuia hé théng cip nudc
tap trung

WSI (2,3)-Chi s6 ANNN dua
vao hiéu qua cua hé théng
cAp nudce tap trung

WSI (2,4)-Chi s6 ANNN dya
vao murc do bao vé vé sinh
ngudn nudc

WSI (2,5)-Chi s6 ANNN dia
vao muc d6 chi phi cho mua
nudc sinh hoat

Ty 1¢ nguoi dan dugc sir dung mude tir cac
cong trinh cap nudc dat tiéu chuan

Ty 1¢ nguoi dan dugc st dung mude tir cac
cong trinh cap nudc tap trung

Ty 1é ton thét nudce cua cac cong trinh nude
tap trung

Ty 1€ lugng nudc thai dugce xu Iy

Ty 18 s6 ho gia dinh ¢6 hé xi hop vé sinh

Ty 18 co s& san xudt, sinh hoat co hé théng
thu gom nudc thai két ndi voi hé théng thai
tap trung

Ty 1& phén trim tién mua nude sinh hoat so
v6i thu nhédp ctia nguoi dan

I1I. Nhom chi s6 ANNN lién quan dén cac nganh kinh té, WSI (3)

WSI (3,1)-Chi s6 ANNN dya
vao mue d0 khai thac st dung
nudc cua cac nganh kinh té

WS (3,2)-Chi s6 ANNN lién
quan dén nganh nong nghiép

WSI (3,3)-Chi s6 ANNN lién
quan dén nganh giao thong
thuy

WSI (3,4)-Chi s6 ANNN lién
quan dén nganh cong nghiép

WSl (3,2,1)-Chi sb
ANNN dya vao mirc
do6 dap Gng nhu ciu
tudi

WSI (3,2,2)-Chi sb
ANNN dua vao hiéu
qua s dung nudc
trong nong nghiép

Ty 16 phan trdm luong nudce st dung cho céc
nganh kinh t€ (c6 tiéu hao) so voi tong lugng
nudce co the khai thac st dung

Ty 1€ dién tich duoc tudi so voi téng dién tich
can duoc tudi

Hiéu qua su dung nudc trong nganh nong
nghiép

Thoi gian khong dam bao lru thong thuyén

Hiéu qua st dung nudc trong nganh cong
nghiép

IV. Nhom chi s6 ANNN lién quan dén rui ro, thiét hai do thién tai, WSI (4)

WSI (4,1)-Chi s6 ANNN duya
vao kha nang ung phoé thién
tai

WSI (4,2)-Chi s6 ANNN duya
vao rui ro thiét hai do han han

Tiém lyc kinh té cta nguoi dan

Thiét hai do han han gdy ra

Ty 1§ phén tram dién tich dAt bi han

m3/ngudi/nam

Ngay

%

%

%

%
%
%

%

%

%

usD/m?

Ngay
usD/m3
USD/ nguoi/
nam

USD/ nguoi/

nam

%
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STT Chi s6 Chi s6 phu Théng sb Pon vi
Tén suét xuat hién han han Lan/nim
15 WSI (4,3)-Chi s6 ANNN dua Thiét hai do 11 lut gay ra USD/ nguoi/
vao rui ro thiét hai do Iii lut nam
Ty 1& phan trim dién tich dat bi 1ii lut %
Tan suét xuét hién 1 lut Lan/nam
16 WSI (4,4)-Chi s6 ANNN duya Thiét hai do xdm nhép méan gay ra USD/ nguoi/
vao rui ro thiét hai do xam nam
nhip mén Ty 1§ phén trim dién tich d4t bi xam nhip %
man
Tén suét xut hién xAm nhap man Lan/nidm
17 WSI (4,4)-Chi s6 ANNN dya Thiét hai do sat 16 dét gay ra USD/ ngudi/
vao rui ro thiét hai do sat 16 nam
dat
V. Nhom chi s6 ANNN cho bao vé méi truong, hé sinh thai, WSI (5)
18 WSI (5,1)-Chi s6 ANNN dya Dong chay duy tri hé sinh thai %
vao muc dg duy tri dong chay Chénh 1éch cua luu luong trén song so voi %
cho moi truong va hé sinh Iuu lugng cta dong chay tu nhién thang nho
thai nhét chip nhan dugc trong mua kho
19  WSI (5,2)- Chi s6 ANNN Chi sb chit luong nuéec (WQI) cho moi
dura vao két qua danh gia chét trudng, hé sinh thai
luong nudc
20 WSI (5,3)-Chi s6 ANNN dya Miic d6 tac dong cia cac hoat dong phat trién

véo anh hudng cua phat trién
thuong ngudn

viing thuong ngudn

VI. Nhom chi s6 ANNN lién quan dén quan Iy tai nguyén nudc & dong bang chau thd va hop tac qubc té trong LVSMC, WSI

(6)

21 WSI (6,1)-Chi s6 ANNN dya Két qua thyc hién QLTHTNN va QLLVS &
vao két qua quan ly tai DBSCL cua Viét Nam
nguyén nudc & PBSCL cua
Viét Nam

22 WSI (6,1)-Chi s6 ANNN dya Két qua thyc hién QLTHTNN va QLLVS &
vao két qua quan ly tai ving ddng bang chau thé cia Campuchia
nguyén nuéc & ddng bing
chau thé ciia Campuchia

23 WSI (6,2)-Chi s6 ANNN dya Két qua hop tac qudc té v& quén 1y tai nguyén

vao két qua hop tac qudc té

nudc trong luu vuc

b.1. Chi s6 ANNN dya viao mirc d6 bién doi nguon nude trong nim: Ngudn nudc cang
it blen dong gilta cac thang trong nam thi mirc d6 dam bao ANNN cuia khu vuc cang cao. Chi
so phu nay dugc tinh toan dya theo chudi s6 liéu quan tric thay vin trong nim thong qua hé
sO bién d6i Cy ctia ngudn nude theo cong thirc sau [6]:

Y (Ki—1)?
C, = [Hmly? @

Trong d6 Ki = la hé s6 mo dun dong chay thang thi i; Q— =1 Ql la luong dong chay

trung binh ndm; Q; la luong dong chay thang tht i; va n 1a tong s6 thang tinh toan.

b.2. Chi s6 ANNN dya vao mirc d6 bién ddi ngudn nudc trong nhidu nim: Ngudn nudc
cang it bién dong giita cac nam thi mirc d6 dam bao ANNN ciia khu vuc cang cao. Chi sd
phu nay duoc tinh toan dya theo chudi sb liéu quan trac thity vin nhidu nim thong qua hé s6
bién d6i Cvn clia ngudn nude theo cong thirc sau [6]:

YT (Kj—1)2
Con = (50— ®)

ire

Trong d6 Kj = QQ— 12 hé s6 mdé dun nim thtt j; Q=

trung binh nhiéu nidm; va m 1a téng s6 ndm tinh toan.

b.3. Chi s& ANNN dua vao kha nang trir nudce cua cac cong trinh: Cac cong trinh trir
nuéc duoc dau tu xay dung nham ddi phé véi sy bién ddi ngudn nudc vé ving chau thé.
Dung tich nudce trong cac cong trinh trit nude cang 16n thi mirc d6 dam bao ANNN cua khu
vuc cang cao. Kha nang tng pho véi su bién dong ctia ngudn nude dén duge biéu thi thong

1a luu lugng dong chay
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qua khoang thoi gian ma cic cong trinh nude trit c6 kha ning ning dap Gmg véi nhu ciu sir
dung nudc trong vung [10].

N o w. o AR A s . 4
Thot gian dap tng nhu cau str dung nwéc cua cac cong trinh trit nwéc = W—hd 4)
sd

Trong d6 Wha 12 lwong nude ngot duge tich trit trong cac cong trinh va W 13 tong luong
nuée sir dung cho sinh hoat va phat trién cac nganh kinh té cta ving trong mét ngay.

c. Chi sO ANNN dua vao sy phu thudc vao ngudn nude dén tir nude ngoai: Céc ving
chau th6 nam & cudi nguon nén ngoai lugng nudc dugce san sinh ra trong vung con co luong
nude dén tir thugng ngudn cac con song. D01 v0i cac luu vue song xuyén bién gi6i thi nguon
nuoc den tir viing thuong ngudn chinh la ngudn nude dén tir cac qudc gia khac. Vi vy, ngudn
nudce sin c6 cang it phu thude vao ngudn nude dén tir nude ngoai thi mirc d6 dam bao ANNN
cua khu vuc cang cao. Muc do phu thudc vao nguon nude dén tir nude ngoai dugc biéu thi
thdng qua cong thire sau [6]:

Mtrc @0 phu thubc vao ngudn nwoc ngoai = %xlOO% (5)
N

Trong d6 Whn 1a tong lugng nudc dén tir thuong ngudn va Wy 1a tong lugng nudc san
c6 cua vung chau thd.

3.2. Nhém chi s6 ANNN lién quan dén cung cdp nwde sach cho dén cuw

ANNN cho cép nudce sinh hoat dugce dinh nghia 1a “Cong dong dan cu duoc tiép can voi
ngudn nudc an toan, day di voi gia ca phai chang dé dap tng nhu cu co ban vé nudc udng,
sinh hoat va vé sinh, dé bao vé strc khoe va hanh phuc, va thuc hién cac quyén co ban cua
con nguoi”. Vi vdy, chi s6 ANNN cho cap nudc sinh hoat s& dugc tong hop tir nam chi sb
phu sau:

a. Chi s6 ANNN duya vao mirc d6 cung cip nude sach cho dan cu: Mirc d6 cung cap nude
sach cho dan cu duge danh gia thong qua ty 18 phan trim s dan duge cung cip nudc sach so
v6i tong s dan trong ving [25]. Cang nhidu nguoi dan tiép can dugc véi ngudn nudce sach
thi mure do ddm bao ANNN cang cao.

Mrc 6 cung cip nuwéc sach cho dan cu = %xlOO% (6)

Trong d6, Prs 14 s6 dan dugc cung cap ngudn nudce sach (ngudi) va P 13 tong s6 dan trong
khu vyc (nguot).

b. Chi so ANNN dwa vao mirc do cung cap nudc sach cua hé thong cip nudce tap trung:
Nguoi dan tiép can dugc voi ngudn nude sach tir nhidu hé thong khac nhau, bao gom hé
thong cap nudc tap trung do nha nudc dau tu xay dung, hé théng cip nudc cia cac doanh
nghi€p tu nhén va hé thong cap nudc do nguoi dén tu xay dung, quan ly. Trong cac hé thong
nay thi h¢ théng cap nuée do nha nude dau tu xy dung duoc danh gia 1a c6 kha nang tao ra
nguon nudce sach 6n dinh va dat tiéu chuan vé sinh nhét. 'Vivay, mic do dam bao ANNN cho
cap nude sinh hoat cting phu thu¢c vao kha nang cung cap nudc sach cho dan cu ctia he théng
cap nudc tap trung va dugc danh gia théng qua ty 1¢ phan tram s6 dan dugc cung cap nudc
sach tir cac cong trinh cap nudc tap trung so voi tong s0 dan trong vung [25]. Cang nhiéu
ngudi dan tiép can dugc v6i ngudn nude sach tir hé thong cap nudc tap trung thi mirc 46 dam
bao ANNN cang cao.

Mtrc 36 cung cip nwdc sach cia hé thong cip nwéc tip trung = %xlOO% (7

Trong do6 Pnstt 12 so dan dugc cung cap ngudn nudce sach tir cac hé théng cap nudc tap
trung (nguoi) va P la tong sd dan trong ving (ngudi).

C. Chi s6 ANNN duya vao hi€u qua hoat dong cua hé thong cap nudc sach tap trung: Hiu
qua hoat dong cua cac cong trinh cap nudc sach duoc biéu thi thong qua mirc do ton that cia
cac cong trinh cip nudc. Mic do ton that cang thap thi ANNN cang cao va dugc biéu dién
qua ty 1 phan trim cua luong nudc bi ton that so voi tong lwong nude cap cua cac cong trinh
cap nudc [16].
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M db ton thit = (1 — @)me% (8)

Trong do, Vsd la lugng nude st dung cua dan cu tur cac cong trinh cAp nudc tap trung
(m3/ngay) va Vi 1a téng lwong nude cip cua cong trinh cap nudce tap trung (m®ngay).

d. Chi s6 ANNN dya vao muc do bao vé vé sinh nguén nudc: Nguon nudc sinh hoat co
thé bi 6 nhiém b&i nude thai tir cac hoat dong san xuét va sinh hoat néu nudc thai duge xa
thang vao ngudn nudc. Cang nhiéu nude thai dugce xtr 1y trude khi thai ra moi truong thi
ANNN cang cao. Chi sb nay dugc biéu dién thong qua ty 1 phan trim giita luong nude thai
duogc xtr 1y dat tiéu chuan va tong lugng nudc thai tir cac hoat dong san xuét va sinh hoat,
hodc thong qua ty 1¢ phan trim giira sé lugng co sé san xuat c6 hé théng thu  gom nudc thai
két nbi véi hé thong thai tap trung. Dac biét, trong diéu kién thiéu  thong tin s liéu, cach tinh
trén co so ty 1¢ phan trim s6 ho dan c6 hd xi hop vé sinh so véi tong s6 ho dan [16].

Mtrc d6 bao vé vé sinhnguon nwdc = %xlOO% 9

Trong d6, Hs 14 s6 ho gia dinh c¢6 hd xi hop vé sinh va H 1a tong sé ho trong khu vuc.

e. Chi s6 ANNN dya vao muc d6 chi phi mua nuée sinh hoat ctia ngudi dan: Ngudi dan
phai chi tra cho lugng nudc sinh hoat ma ho sir dung. Mre chi phi cho st dung nudce sinh
hoat dugc biéu thi théng qua ty 1¢ phan trim cua sb tién ma ngudi dan phai chi tra cho sir
dung nudc sinh hoat so v6i tong thu nhap cia ngudi dan [25]. Muc chi phi nay cang thap thi
murc d6 ddm bao ANNN cang cao.

Mxc chi phi cho mua nuwéc sinh hoat = GC;—';JAOO% (10)
t

Trong d6 Csh 14 chi phi ctia ho dan mua nudc sinh hoat (USD/nam) va GDP; — tong thu
nhép trung binh cua hd dan (USD/nam).

3.3. Nhom chi s6 lién quan dén cdc nganh kinh té

O cac ving chau thd, ngoai myc dich sinh hoat, ngudn nudc con duoc sir dung cho phat
trién cac nganh kinh té, bao gdm céc nganh sir dung nude cé tiéu hao nhu néng nghiép (trong
trot, chan nudi va nudi trong thily san) va cong nghiép; va nganh sir dung nudc khong tiéu
hao (giao thong thuy). Vi vy, nghién ctru nay sé& tip trung xdy dung va danh gia cac chi sb
vé ANNN cho ba nganh sir dung nuéc 16n néu trén.

a. Chi s ANNN dua vao muc d6 khai thac, str dung nuéc ciia cac nganh kinh té: Muc
d6 sir dung nudc ciia cac nganh kinh té duge biéu thi thong qua ty 1 phan trim giita tong
luong nudc sir dung ctia cac nganh kinh té va tong luong nude co thé khai thac st dung [16].
Luong nude duoc sir dung cho cic nganh kinh té cang 16n thi mirc 46 ANNN ciia khu vuc
cang bi anh hudng.

Mtrc @6 KTSD cta cac nganh kinh té =

T6éng lwgng nuéc st dung (m3)

x100%  (11)
Téng lvgng nuwdc co thé ktsd (m3)

b. Chi so ANNN lién quan dén nganh nong nghiép: Cac yéu t6 anh huong dén ANNN
cho san xuat néng nghiép bao gdbm mirc d6 dap ing yéu cau tudi ciia cic cong trinh thuy loi
va hiéu qua stir dung nudc clia nganh néng nghiép. Vi vy, ANNN cho san suit nong nghiép
duogc biéu thi thong qua hai chi s6 phu dudi day.

b.1. Chi s6 ANNN dwa vao mirc do dap Gmg nhu cau tudi: Mirc d6 dap tng yéu cau tudi
duoc bleu thi thong qua ty 1¢ phan tram gitra dién tich dugc tudi boi cac cong trinh thiy loi
so voi tong dién tich can dugc tudi [6,11]. Ty 1é nay cang cao thi cang dam bao ANNN.

Mtrc o dap &rng nhu cau tudi = Ditn tich dwgec tubi x100% (12)

Téng dién tich yéu cau dwoc tuéi
b.2. Chi s6 ANNN dua vao hiéu qua sir dung nudc trong nganh nong nghiép: Hiéu qua
sir dung nudc cua nganh nong nghiép duoc biéu thi thong qua nang suét stir dung nudc cia
nganh néng nghiép [6] va bang ty sb cua téng gia tri san phim cta nganh ndng nghiép véi
téng lugng nudc sir dung trong néng nghiép (USD/m3) Hiéu qua st dung nude cang cao thi
murc do dam bao ANNN cang 16n.

< Xp o . A A GDP
Nang suat stt dung nwéc trong ndong nghiép = W—”" (13)
nn
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Trong d6 GDPnn 14 téng gia tri san phim trong vung cua nganh ndng nghiép (USD) va
Whn 13 tong lwong nudc str dung trong néng nghiép (md).

c. Chi s ANNN lién quan dén nganh giao théng thay: Chi s& ANNN cho nganh giao
thong thuy duoc xac dinh dua vao thoi gian khong dam bao do su théng thuyén. Do do sau
muc nuoc thay ddi theo doc tuyén song/kénh nén dd sau thong thuyén duoc xac dinh tai mat
cit bat loi nhat, d6 1a mat cat c6 do sdu muc nudc thép nhét trén toan tuyén song/kénh. Murc
d6 ANNN dbi vé6i giao thong thity s& duoc xac dinh trén co s¢ sb ngay khong dam bao luu
thong, nghia 13 s ngay ma d6 sdu muc nudc trung binh ngdy nhé hon do sau yéu cau Gmg
v6i cap ki thuat cia tuyén song/kénh. Thoi gian khong dam bao d6 sau thong thuyén cang
nho thi an ninh cho nganh giao thong thuy cang ln.

d. Chi s6 ANNN lién quan dén nganh cong nghiép: Ciing nhu nganh néng nghiép, chi
s& ANNN cho san xuét cong nghiép dugc dugc xac dinh thong qua nang suit sir dung nudc
ctia nganh coéng nghiép [6], va bang ty sd cta tong gia tri san phim cta nganh céng nghiép
v6i tong lugng nude di sir dung cho nganh cong nghiép (USD/m®). Chi s6 nay cang cao thi
murc do ddm bao ANNN cho nganh cong nghiép cang cao.

Hiéu qua st dung nwéc trong nganh cong nghiép = G;J/ﬂ (14)

Trong d6 GDPen 1a téng gia tri san pham trong ving ciia nganh céng nghiép (USD) va
Woen 13 tong lugng nude sir dung trong cong nghiép (m®).

3.4. Nhom chi s6 lién quan dén cdc rii ro thiét hai do thién tai

Rui ro thiét hai thién tai do nudc gy ra & cac ving chau tho bao gdm rui ro thiét hai do
10 lut, han héan, sat 1& dit va xam nhap man gay ra. Cac rui ro, thiét hai do thién tai gay ra,
tuy theo murc do cua no s€ tac dong td1 ANNN cua khu vuc. Chi s6 ANNN lién quan dén rui
ro thiét hai do nudc gay ra duoc tong hop tir 5 chi s6 phu sau:

a. Chi s6 ANNN dua vao kha ning tng pho thién tai: Chi s6 nay dugc danh gia dua vao
tiém luc kinh té ctia nguoi dan trong viée tmg phoé vai thién tai va dugc biéu dién thong qua
mtrc thu nhap binh quan dau ngudi GDP (USD/ngudi/nam).

b. Chi s6 ANNN dua vao rui ro thiét hai do han han gay ra: Thiét hai do han han gay ra
c6 thé danh gia dwa vao mirc do thiét hai tinh trén dau ngudi trong mot nam (USD/ngudi/nam)
Va tan sudt xudt hién han han trong nim. Trong diéu kién thiéu thong tin sb liéu néu trén thi
ty 1& % giita dién tich bi han han va tong dién tich dit canh tac s& duoc sir dung dé danh gia
murc do rui ro, thiét hai do han han gay ra [11].

Dién tich dit canh tic bi han

Mtrc @0 rui ro thiét hai do han han = — ——x100% (15)

Téng dién tich dit canh tac

¢. Chi s6 ANNN dua vao rui ro thiét hai do 1ii lut: Thiét hai do 1 lut gy ra cé thé danh
gia dya vao murc d¢ thiét hai tinh trén dau nguoi trong mot nam (USD/ngudi/nam), ty 1¢ phan
tram gitra dién tich bi 10 lut va tong dién tich dat canh tac, ty 1¢ phan tram s6 ngudi song trong
ving ngap lil so v6i tong dan sd ciia viing, va tan suat xay ra 1 lut.

d. Chi sb ANNN dua vao rui ro thiét hai do xdm nhap mén: Xam nhap méan xdy ra chu
yéu & cac khu vuc tiép giap truc tlep v6i bién va chua c6 hé thong dé bao khép kin. Theo Mui
[16], v6i d6 man tir 1 g/L tré xuong s€ khong anh huong 16n dén sinh hoat va san xuét; do
man tur 1-3 g/L s€ anh hudng 16n dén sinh hoat va san xuat; 40 man tir 4 g/L trd 1én s€ khong
thé ding duoc cho sinh hoat va san xuat. Thiét hai do xdm nhap mian gy ra c6 thé danh gia
dua vao mutrc do thiét hai tinh trén dau nguoi trong mot ndm (USD/nguoi/nam), ty 1¢ phan
tram giita dién tich bi nhidm man va tong dién tich dat canh tac, va tan suat xay ra xdm nhap
man.

e. Chi s6 ANNN dya vao rui ro thiét hai do sat 16 dat; Sat 16 dat xay ra chu yéu tai cac
khu vyc ven song, lam hu hai cac cong trinh, nha ctra va san Xuét cla nguoi dan. Thi¢t hai
cho sat 1o dat c6 thé danh gia dua vao muc do thi¢t hai trén dau ngudi mot nam
(USD/ngudi/nam).
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3.5. Nhém chi s6 ANNN lién quan dén bdo vé méi triwong va hé sinh thdi

Céc hoat dong phat trién trén luu vuc s& 1am thay ddi ché d6 dong chay va chat luong
nude ciia Cac dong song. Ngoai ra, viée xdy dung cac con dap thuy dién chan ngang dong
song s€ gy can tr6 cho sy di cu cua cac loai thuy sinh tir vang chau th6 1én phia thuong
ngudn va nguoc lai. Nhitng yéu td nay co nguy co gy anh huong rat 16n t6i moi truong va
hé sinh thai cta cac vung chau thd. Vi vay, chi s ANNN lién quan dén bao vé moi truong,
h¢ sinh thai s& dugc téng hop tir 3 chi sé phu sau:

a. Chi s ANNN dya vao mirc do duy tri dong chay cho moi truong va h¢ sinh thai: bé
duy tri méi truong va hé sinh thai dong song, trén thé gioi da dua ra khai niém dong chay
moi truong. Pay 1a dong chay can duoc duy tri dé& dam bao sy ton tai va phat trién binh
thuong cta hé sinh thai va méi truong dong song. Co nhiéu phuong phap dé xac dinh dong
chay méi truong nay. Theo phuong phap Tennant ciia My, gia tri dong chay méi truong dugc
tinh theo ty 1¢ phan trim cta luu lugng dong chay trung binh nhiéu nim va dong chay thuc
té clia thang kiét nhat phai 16n hon dong chay méi truong [16]. Mot cach tinh khac dya trén
khai niém dua ra bai Uy hoi song Mé Cong quéc té tai Piu 6 cua Hiép dinh Mé Cong 1995,
do6 1a dong chay trén song phai ludon dugce duy tri & mace “Khong nho hon dong chay tu nhién
thang nho nhét chap nhan duoc trong timg thang mua kho”. Gia tri dong chay t6i thiéu ty
nhién nay duoc tinh toan theo Huéng dan ky thuat thyc hién Thu tuc “Duy tri dong chay trén
dong chinh” ciia Uy hoi séng Mé Cong qudc té.

b. Chi s6 ANNN dua vao két qua danh gia chat lugng nudc: Chat lugng nudce trong viing
c6 thé danh gia dwa vao chi s6 chat lugng nude (WQI) va chi sé nay duoc tinh toan theo mot
trong bon phuong phap da duoc Calmuc va cac cong sy [27] mé ta ki ludng trong bai bao
ctia minh. O Viét Nam, chi sé6 WQI dugc tinh theo hudng dan ctia Tong cuc méi truong theo
Quyét dinh s6 879/QD-TCMT ngay 1 thang 7 ndm 2011 [28]. Muc do dam bao an ninh vé
chat lugng nude sau d6 duoc phan chia theo gia tri WQL.

¢. Chi s6 ANNN dya vao mtrc @6 anh hudng ciia phat trién thuong ngudn: Viée gia ting
khai thac str dung tai nguyén nudc ctia cac dong song cho muc tidu phat trién kinh té ciia cac
quéc gia trong luu vuc, mot mat s€ mang lai nhiing 1oi ich nhat dinh cho cac quéc gia do,
nhung mat khac cling gdy ra nhitng tac dong tiéu cuc tdi moi trudng va hé sinh thai cho vung
chau thé. Céc tac dong tiéu cuc bao gdm thay d6i ché do dong chay, giam phu sa bun cat va
chét dinh dudng, ngan can su di chuyén cua céc loai thuy sinh. Muc d6 tdc dong ctia cac hoat
dong phat trién trén luu vuc dén hé sinh thai va moi truong dong séng c6 thé tinh toan thong
qua c&c mo hinh toan [29, 30].

3.6. Nhém chi s6 lién quan dén qudn Iy TNN va hop tac quoc té

Cong tac quan 1y tai nguyén nudc va hop tic qudc té dong vai tro rat quan trong trong
viéc dam bao ANNN cua luu vire song xuyén bién gioi. Vi vay, trong Nghién ciru nay, ba
chi s6 ANNN dugc dé xuat, bao gdm chi s6 ANNN dwa vao két qua quan ly tai nguyén nudce
o Vung chau th6 cua Viét Nam va Campuchia va chi s6 ANNN dua vao két qua hop tac qubc
té giita quoc gia c6 ving chau tho va cac qudc gia khac trong luu vuc.

a. Chi s6 ANNN dua vao két qua quan Iy TNN ¢ Viét Nam va Campuchia: Cac ndi dung
chi yéu cia quan 1y tai ‘nguyén nudc bao gom xay dung va phat trién thé ché chinh sach quan
1y TNN cho phu hop dé thuc hi¢n QLTHTNN va QLTHLVS, thanh 1dp va van hanh hi¢u qua
cac to chire quan 1y luu vuce song; xay dung ngudn nhan luc du niang luc dé thuc hién cac ndi
dung cia QLTHTNN va QLTHLVS, va to chirc thyc hién cac ndi dung quan 1y tai nguyén
nudce trong thuc té.

b. Chi s6 ANNN dua vao két qua cta hop tac quéc té: Cac nodi dung chit yéu cua hop tac
qudc té vé TNN bao gom thiét 1ap cac co ché hop tac song phuong va da phuong, xiy dung
cac thé ché va chinh sach hop tac, t6 chuc trién khai cac chuong trinh hop tac nhdm quan ly
va phat trién bén ving tai nguyén nudc va cac tai nguyén lién quan trong luu vye.
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Trén co s& danh gia két qua thuc té dat duoc ciia cong tac quan 1y tai nguyén nudc tai
vung chau tho va két qua hop tac quoc té trong khai thac, sir dung, quan 1y va bao vé tai
nguyén nudc trong luu vuc, cd thé dua ra cac thang diém danh gia cac chi s6 ANNN nay.

3.7. Chuadn héa cdc chi sé ANNN

Chuan hoéa céc chi sb 1a budc quan trong ctia qua trinh ra quyét dinh nham chuyén doi
cac thanh phan dugc do ludng bang cac don vi khac nhau thanh mot thang do va don vi chung
dé co thé so sanh dugc voi nhau. Két qua ciia viée chuan hoa s& phan anh tinh trang va gia
tri mong mudn ctia moi chi 6. Dé c6 thé chuan hoa cac chi sb, trude hét trén co s thong tin,
s6 liéu sin co da thu thap duoc, tién hanh tinh toan cac thong s6 mot cach dinh luong hodc
dinh tinh. Cac théng sb nay sau d6 s& duoc chuin hoa voi thang diém tir 1 t6i 5 thong qua
viéce sir dung cac két qua cua cac nghién ciru trude day (néu o), suy ludn 16 gic hodc tham
khao y kién ctia cac chuyén gia, cac nha khoa hoc. Vi du, Ngan hang Phat trién Chau A [5]
kién nghi cac thang diém 1, 2, 3, 4, va 5 dé do ludong hiéu qua str dung nudc cua ngélnh cong
nghiép, twong (g vdi cac gia tri la 0-2,1; 2,1-5,5; 5,5-20; 20-30; va > 50 USD/m?® nuéc st
dung. O day ciing can luu ¥ rang cac thang diém (ngudng) nay co thé khac nhau khi ap dung
cho cac vung khac nhau, phu thudc vao dleu kién cu thé cua timg vung va thoi diém tinh toan
cac chi s6 ANNN. Ngoai ra, khong phai tat ca cac chi s6 da duoc trinh bay trong khung chi
s6 s& duogc su dung dé tinh toAn ANNN cho vung chau thd. Viéc lya chon chi sb nao dé tinh
toan hoan toan phu thudc vao su sin ¢ cua thong tin, s6 lidu caa ving do.

Tiép theo, chi s ctia nhom chi sé dugc tinh theo phuong phép trong sé trén co s& cia
diém s6 cua cac chi s6 ANNN va duoc xac dinh theo cong thic sau:

wst, = H=t (16)

Trong d6 WSl 1a chi s& ANNN ciia nhom ch1 s thir i, WSlij la dlem sO cua chi sO thi j
ctia nhom thir i, i 14 s6 thir ty ciia nhém, j 12 s6 thi ty cua chi s6, m 13 tong s6 chi s6 ANNN
ctia nhém, Vj 12 trong s6 chi s6 thi j, va v 12 tong trong s6 ctia nhom chi sé.

Cudi cung, chi s6 ANNN cho toan ving chau thd s& duoc tong hop tir cac chi s6 ANNN
clia cac nhom chi sb theo cong thirc sau:

WSI = a7

Trong d6 WSI la chi s6 ANNN vung; WSI. chi so ANNN ctia nhom chi sO theri; n la
tong s cac nhom chi sd; wi 1a trong sb clia nhom chi s6 thir 1; va w 12 tong trong s6 cia céc
nhom chi sé ANNN.

Trong s cta cac chi s6 hodc nhom chi s6 duge xac dinh bang phuong phap phan tich
16-gic trén co s¢ dic diém va didu kién ctia timg viing chau tho, két hop v6i tham khao y kién
ctia cac chuyén gia, cac nha khoa hoc. Ngoai ra, cling c6 thé tham khao, str dung cac trong
s6 dd duoc sir dung boi cac nghién ctru trude day.

Py 1W-WSIl-

3.8. Phdn cap mire dg dam biao ANNN cia cdc chi s6

Két qua tinh toan cac diém sb vé chi s6 ANNN s& duogc st dung dé do luong muc do an
ninh nguon nudc cho vung chau thd. Theo Abloelnga va cac cong su [9], mirc dam bao
ANNN duogc chia thanh 5 murc tir 1 dén 5 nhu ¢ Bang 2.

Béang 2. Phan cap muc d§ ddm bao ANNN cua céc chi sO.

Thang Mirc d§ bao

STT diém dam ANNN

Mirc d9 bao dam ANNN ciia chi so

1 <15 Rét thép Khu vuc ¢6 mirc d6 an toan rat thép ddi v6i hau hét cac khia canh
clia an ninh nude. Khu vyce bi anh huong rit nghiém trong boi cac
van d lién quan dén nudc. Ngoai ra, viéc quan 1y va quan tri tai
nguyén nudc trong khu vuc ciing khong hi¢u qua.




Tap chi Khi tuong Thiiy van 2022, 744(1), 1-14; doi:10.36335/VNIHM.2022(744(1)).1-14 12

Thang Murc do bao

STT diém dam ANNN

Mikc do bao dam ANNN ciia chi so

2 15-2,5 Thap Khu vyc khong an toan doi voi hau hét cac khia canh cia an ninh
nude. Khu vie bi anh huong boi mot s6 van dé lién quan dén nude.
Can tang cudng quan ly va quan tri tai nguyén nudc trong khu vyc.

3 2,5-35 Trung binh ANNN cua khu vyc dat yéu cau d6i véi cac khia canh ciia ANNN,
tuy van con ton tai mot s6 van dé lién quan dén nude. D co cac cong
cu quan 1y va quan tri tai nguyén nuéc nhung van chua thuc sy dem
lai cac két qua nhu mong doi.

4 3,5-4,5 Cao Khu vuc ¢6 mirc dd an toan cao dbi voi hau hét cac khia canh cta an
ninh nuéc. Hau nhu khong c6 bat ky van dé gi lién quan dén nudc
trong khu vue. Cac cong cu quan ly va quan tri tai nguyén nudc da
va dang dem lai hau hét cac két qua nhu mong doi.

5 >45 Rét cao Khu vuc c6 d6 an toan rat cao ddi voi tat ca cac khia canh cua an
ninh ngudn nude. Khong co cac van dé nao lién quan dén nudce trong
khu vye. Cac cong cu quan 1y va quan tri tai nguyén nudce da va dang
dem lai céc két qua nhu mong doi.

4. Két luan va Kkién nghi

Pénh gia ANNN cho mét khu vuc 13 mot qua trinh phirc tap, doi hoi mot cach tiép can
téng hop va c6 hé thong. P c6 rat nhidu nghién ctru lién quan dén ANNN, nhung chua c6
mot nghién ctru nao vé ANNN cho ving chau tho cua cac luu vuce song quc té. Nghién ctu
nay da 1an dau tién xdy dung va phat trién mot bo khung chi sé chung dé danh gia ANNN
cho viing chau thd sdng Mé Cong trén co s¢ xem xét tat ca cac yéu td co thé anh huong dén
ANNN cua vung.

Viéc danh gia mac do dam bao ANNN cho bt ky ving chau tho nao khong thé chi dya
vao cac chi s6 vé sd luong va chit luong ngudn nude ma phai dwa vao 6 nhom chi sé lién
quan dén ngudn nudc, cip nude sinh hoat, phat trién cic nganh kinh té, cong tac phong chdng
rui ro, thién tai do nudc gdy ra, bao vé moéi truong sinh thai, va quan ly tai nguyén nudc. Bac
biét, ddi véi cac luu vye song quéc té, ty 1& ngudn nuoc dén tir nudc ngoai va tinh hinh hop
tac gitra cac qudc gia trong luu vyc déng vai tro rat quan trong trong dam biao ANNN ciia
viing. Luu y rang khong phai tat ca cac chi s6 da dugc trinh bay trong khung chi sé s& dugc
su dung dé tinh toAn ANNN cho vung chau thd. Viéc lua chon chi sb nao, thong s6 nao va
phuong phép nao dé tinh toan phu thudc hoan toan vao sy sin c6 ciia thong tin, s6 lidu cia
vung nghién ctru.

B0 chi s6 duwgc Nhom tac gia dé xuét trong nghién ctru niy cho phép cac nha hoach dinh
chinh sach, cac nha quan 1y va cac bén lién quan tién hanh danh gia va cap nhat tinh hinh
ANNN, xéc dinh cac yéu t6 anh huong dén ANNN va dua ra cac giai phap phi hop nham
quan ly hiéu qua va bén viing tai nguyén nudce cho cac vung chéu tho. Dé ¢ duoc nhimg
quyét sach kip thoi va phu hop nham dam bao an ninh nguén nude cho cac vung chau tho,
Nhom nghién ctru dé xuit can tién hanh danh gia cac chi s6 ANNN thuong xuyén (dinh ky
3-5 nam/lan). Bé dat dugc myc tiéu nay, Nhoém nghién ctru cling dé xuét can trlen khai xay
dung mot chuong trinh giam sat, do dac cac thong sb lién quan dén cac chi s6 ANNN mot
cach thuong xuyén va co hé théng.

Cubi cung, khung danh gia chi s6 ANNN duge Nhém nghién ctru phat trién 1a khung
chung, co thé ap dung cho cac vung chau thd cta cac luu vuc song qudc té khac théng qua
viéc diéu chinh céc chi s trén co s& xem xét cac diéu kién thyc té ciia luu vuc.

Dong gop cua cac tac gia: Xay dung y tuong nghién cou: P.T., N.H.P., N.D.D.; Phuong
phap nghién ctu: T.H.T.; NB.D.; V.M.T.; Phan tich, danh gia két qua: T.H.T., N.B.Db.,
V.M.T.,N.T.Q.; Viét ban thao bai bao: T.H.T.; Chinh sira bai bao: N.H.P.

L1 cdm on: Nhom téc gid giri 101 cam on chan thanh téi (i) Bo Khoa hoc Cong nghé (thong
qua Vian phong cac Chuong trinh trong diém cdp nha nuéc va Vu Khoa hoc Xa hoi, Nhan
van va Ty nhién) da ho tro va cép kinh phi dé thuc hién Dé tai doc lap cép nha nudc (Ma s6:
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DTDPL.CN-48/19, va (ii) Uy ban nhén dan, cdc s, ban, nganh lién quan cia cac tinh dong
bang séng Ctru Long d4 hd trg, cung cap thong tin trong qua trinh thuc hién nghién ctru.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Development a framework for water security assessment for the

Mekong Delta

Truong Hong Tien'", Nguyen DPinh Dat?, Pham Tuong!, Vu Minh Thien!, Nguyen Huy
Phuong?!, Nguyen Trung Quan'

! Viet Nam National Mekong Committee, 23 Hang Tre, Ha Noi;
thtien652004@gmail.com; dinhdat143@gmail.com; phamtuong307@gmail.com;
vumthien@gmail.com; huyphuongmk@gmail.com; quantnn@gmail.com

Abstract: Ensuring water security for human life and ecosystems becomes the top concern of
countries around the world. Many studies on water security at different levels have been
conducted, but there is no specific study for a delta of the international river basin such as the
Mekong Delta. The objective of this study is to develop an indicator framework for assessment
of the water security for the Mekong Delta. The main result of the study is an indicator
framework comprizing 6 dimensions on water resources, domestic water supply, water for
economic development, water-related disasters, ecological and environment protection, and
water governance. The trans-boundary nature of the international water has been carefully
integated into the assessment indicators. The water security assessment framework proposed in
this study will help policy makers, managers and relevant stakeholders conduct assessment and
determine appropriate solutions for ensuring water security for the Mekong Delta of Viet Nam
and Cambodia.

Keywords: Water security; Plain; River delta; Ecosystem; Disaster risk; Transboundary.
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Tém tat: Phan tich, danh gia xu thé bién doi cua lwong mua nam tir giai doan 1990-2021
tai khu vuc Tay Nguyén dé xac dinh xu thé BPKH xay ra ¢ Tay Nguyén nham phuc vu
cac nghién ctru vé BDKH ciing nhu dy béo tic dong cuia BDKH dén cac nganh, linh vuc
lién quan dén luong mua tai TAy Nguyén. Nghién ctru nay st dung phuong phap kiém
nghiém ANOVA va phuong trinh hoi quy tuyén tinh dé danh gia xu thé bién d6i lugng
mua nam & TAy Nguyén. Céc két qua dugc danh gia dua trén qua trinh phan tich théng ké
¢ muc ¥ nghia a = 0,1. Nghién ctru danh gia xu thé bién d6i lwong mua tai 12 tram do mua
¢ Tay Nguyén, két qua cho thay c6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé
tang, tbc do tang nhanh nhat 1a 25,1 mm/nim tai An Khé va téc d6 giam manh nhat 13 16,8
mm/nim tai Pak Nong. Dbi voi Rmax1day trong 12 tram do mua & Tay Nguyén c6 6 tram
c6 xu thé giam, 6 tram con lai ¢6 xu thé ting. Két qua nghién ctru di dong goép thém vao
co s dit liéu cho 4p dung kiém dinh phi tham s6 trong linh vuc khi tugng khi hau & Tay
Nguyén.

Tir khéa: Bién d6i khi hau; Xu thé; Kiém dinh ANOVA.

1. Pit van dé

Khi hau tai nguyén thién nhién dic biét, 1a diéu kién thuong xuyén ctia moi qua trinh
chuyén hoa, phat trién. Nhiing dic trung co ban ciia khi hau va quy luat dién bién ciia n6 da
chi phdi dong luc phat trién trong tu nhién va xa hoi. Vi thé, viéc hiéu biét khi hau tai mot
vung, thdm chi mét pham vi hep hon la nén tang khong thé thiéu cho moi cong tac t6 chirc,
quy hoach, thlet ké, diéu hanh trong san Xuét, doi song. Trong cac yéu t6 khi hau, luong
mua la yeu t6 duoc quan tAm nhiéu nhét va 1a yéu t6 khé du bao nhat, bién dong cua luong
mua c6 thé din dén thay doi can can cin bang nudc va anh hudng dén cac linh vuc kinh té
—xa hoi.

Tay Nguyén chiu anh huong cua khi hau nhiét doi gié mua can xich dao vo1 nhiing nét
ddc sac lién quan to1 anh hudng cia dg cao dia hinh va anh huong chin gié cia diy Trudng
Son. Mot déc diém quan trong ctia khi héu Tay Nguyén la sy trong phan gitra hai mua mua
am rat sau sic [1]. Luong mua trong sudt mua kho, tir thang 11 den thang 3 thuong chi
chiém 7-8% luong mua toan nam. Trai lai, vao mua ha lugng mua rat 16n, dong gop trén
90% lugng mua toan ndm va nang lugng mua toan ndm lén nhitng gié tri thudc loai cao &
nuée ta: 1800-2800 mm/ndm [2-4]. Nhitng nim gan déy tinh trang thiéu hut nudc trong
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nhimng thang mua kh6 da tr¢ thanh mdi quan tim thuong xuyén tai cac tinh Tay Nguyén,
thiét hai kinh té do thién tai han han 1én t6i hang nghin ty dong mdi nam. Do vay, bén canh
viée tiép tuc nang cao chat luong dy bao, canh bao kho han, mot trong nhimng yéu cu cip
béach cua cong dong va nhitng nguoi hoach dinh chinh sach trung han hién nay dat ra 1a xac
dinh thoi diém két thiic qua trinh kho han néi trén.

Mua 1a mét trong nhitng yéu t khi twong c6 tinh bat ddong nhat va bién dong 16n theo
khong gian va thoi gian. Sy hinh thanh mwa phu thudc phtic tap vao nhiéu qua trinh khac
nhau nhu cac hinh thé thoi tiét, do 6n dinh khi quyén, ddc diém dia 1y, diéu kién dia hinh
cua dia phuong. Hiéu biét ddy du vé dic diém va quy luat bién thién theo khong gian va
thoi gian clia mua s& gop phan nang cao chat luong cac ban tin du bio mua ciing nhu céng
tac phong chong thién tai.

Trong nhimg nim gan day do anh hudng cua Bién d6i khi hau lam cho céc yéu t6 khi
hau ¢ Tay Nguyén co su thay ddi 1d rét trong d6 c6 lugng mua thé hién trong kich ban
BDKH va nudc bién dang cho Viét Nam nim 2016 va nam 2020 [5- 6]. Cac nghién ctru vé
xu thé bién d6i luong mua duoc 4 ap dung rong rai trong nudc va trén thé giéi nhu Ferndndez
va css da phan tich xu thé bién doi clia lugng muwa va nhiét do tai luu vyc song Genil (Dong
nam TAy Ban Nha) tir 19702010 sir dung kiém dinh phi tham s6 Mann—Kendall, nghién
clru d3 chi xac dinh duoc xu thé tang cua nhiét dg tai luu vuc song Genil, tuy nhién ddi véi
luong mua xu thé bién d6i khong 16 rang [7], nam 2017, [8] d& d4nh gia xu thé bién do6i
luvgng mua va han han ¢ Aegean, Thé Nhi Ky, nghién ctru ndy xt dung phuong phap hoi
quy tuyen tinh da x4c dinh xu thé bién d6i ctia lugng mua cac ‘thang 12, 1, 2, 3 tai Aegean
¢6 xu thé giam, nim 2018, [9] d3 phan tich cu thé bién doi lwong mua thang ¢ song
Limbang, Malaysia st dung kiém dinh Mann—Kendall va Spearman’s Rho, két qua cia
nghién ctru cho thdy xu thé ctia luong mua trén luu vuc song Limbang tang/giam khac nhau
thé hién tinh bat dong nhét cua luong mua theo thoi gian.

Trong nudc ¢ nhiéu nghién ciru vé Xu thé bién doi cia luong mua [10-11] da ap dung
Mann—Kendall “Kiém nghiém phi tham sé xu thé bién d6i ctia mot s6 yéu t khi tugng giai
doan 1961-2007”, [12] da danh gia xu thé bién ddi cua luong mua thoi doan 16n nhat & Tp.
Ho6 Chi Minh giai doan 19712016 bang kiém dinh phi tham s6 Mann—Kendall, [13] da
nghién ctru dac diém xu thé bién d6i mua nhiét tinh Kién Giang.

Tai Tay Nguyén, nam 2014, [14] da hoan thanh dé tai nghién ciru cap Bo “Nghién ciru
diéu kién khi hau nong nghiép phyc vu phat trién kinh té—xa hoi va phong tranh thién tai
vung Tay Nguyén”. Két qua cua dé tai cho thay xu thé bién ddi lwong mua cyc dai trong 1
ngdy va va trong 5 ngay lién tiép (Rx5day) tang trén hau hét cac tram va chi giam & 3 tram
(DPa Lat, Ayunpa va Dik Nong). Mtc d6 ting nhanh nhét ctia luong mua cuc dai trong 1
ngay dugc ghi nhan 1a 12,7 mm/10ndm (tai Buén Ma Thudt). Pbi véi mua 16n va mua rat
16n, két qua tinh toan ciing cho thdy xu huéng ting trén hau hét cac tram ¢ Tay Nguyén.tir
d6 dén nay chua co nghién ctru nao cép nhap xu thé bién d6i cua lugng mua ¢ Tay Nguyén
vi vay bai bio nay nham muyc dich cap nhép danh gia xu thé bién doi ctia lugng mua tai Tay
Nguyén trén co s¢ chudi sd liéu quan tric tir nim 1990-2021 phuc vu cac nghién ctu vé
BDKH ciing nhu du bao tac dong cia BDKH dén cac nganh, linh vuc tai Ty Nguyén.
Ngoai ra nghién ctru nay sir dung phuong phap hdi quy tuyén tinh két hop voi kiém dinh
ANOVA dé xé4c dinh cic tram thoa man mirc y nghia thong ké (dam bao do tin cdy), kiém
dinh ANOVA gitp cho ta biét tram nao c6 xu thé dam bao d¢ tin c@y voi murc sai O thdng
ké cho phép, ddy la didu ma phuong phap hdi quy tuyén tinh théng thuong khong lam
duoc.

2. Dir liéu va phwong phap nghién ciru
2.1. Dt liéu sir dung trong nghién ciru

S6 liéu sir dung trong bai bao la lwong mua nim tai cic tram quan tric mwa & Tay
Nguyén: Tram Dac T6, Kon Tum, P 1ay Cu, An Khé, Ayunpa, M’ BPrac, Buon Mé Thuot,
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Buon Ho, bak Nong, Lién Khuong, Pa Lat, Bdo Loc. Vi tri cac tram thé hién nhu Hinh 1
va bang 1.
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Hinh 1. Vi tri cac tram mua tai Tay Nguyén.

Béng 1. Danh sach cac tram do mua st dung.

STT Tram KD VD Yéu tb Thoi gian
1 Pic To 107.82 14.70 Luong mua ngay 1990-2021
2 Kon Tum 107.62 14.33 Lugng mua ngay 1990-2021
3 P L&y Cu 108.00 13.98 Luong mua ngay 1990-2021
4 An Khé 108.63 13.95 Lugng mua ngay 1990-2021
5 AyunPa 108.90  13.42 Lwong mua ngdy 1990-2021
6 M'dric 108.78  12.68 Lwong mua ngdy 1990-2021
7 B.M. Thuot 108.05 1267 Lwong mua ngdy 1990-2021
8 Buén Hb 108.27 1292 Lwong mua ngdy 1990-2021
9 bik Nong 107.68 12.00 Luong mua ngay 1990-2021
10 Lién Khuong 108.38 11.75 Lugng mua ngay 1990-2021
11 ba Lat 108.43 11.95 Lugng mua ngay 1990-2021
12 Bao Loc 107.80 11.47 Lugng mua ngay 1990-2021

2.2. Phuong phap nghién ciru

Dé xac dinh xu thé bién doi cua lugng mua, bai bao st dung phuong phap hdi quy
tuyén tinh. Phuong trinh hdi quy tuyén tinh c6 dang: x(t)= at + b (*). Trong d6, a va b la
cac hé sb hdi quy. Xu thé bién ddi ctia chudi duoc thé hién thong qua phan tich hé sé goc a,
dau cta hé sb a xac dinh xu thé ting (khi a > 0) hoac giam (khi a <0), con gia trj tuyét db6i
cua a cho blet muc do ting giam cua chudi.

Céc hé s6 a va b trong phuong trinh xu thé duoc két hop véi kiém nghiém ANOVA dé
xac dinh do tin cdy ctia duong xu thé. Kiém dinh ANOVA véi muc y nghia Alpha = 0,1
(xac xuat pham sai 1am loai 1 khong qua 10% c6 nghia khi Alpha nho hon 5% thi phuong
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trinh xu thé dam bao d6 tin cdy. Nén Alpha > 0,1 phuong trinh khong dam bao d¢ tin cay
thong ké. Cac budc nay dugc thuc hién trén cong cu Regression statsitics cua phan mém

1
Excel nhu hinh 2.
Regression ? >
| it
i ;
Input ¥ Range: K28 5.5
Cancel
Input X Range: $CE3:5C825 e
Hel
I:l Labels I:l Constant is Zero b
I:l Confidence Level: as %

Qutput options

!

@ Qutput Range:

D MNew Worksheet Ply:
O Mew Workbook
Residuals

I:l Residuals I:l Residual Plots
I:l Standardized Residuals I:l Line Fit Plots

Mormal Probability
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Hinh 2. Hop thoai Regression.

’ Pé danh gia do tin cdy (y nghia thdng ké), theo murc ¥ nghia P-value. Né’u‘ gia tri nay
thap hon 0,1, thi dat yéu cau. Néu Y nghia P—value 16n hon 0,1 khong dat yéu cau. Két qua

duoc thé hién & hinh 3.

Regression Statistics
Multiple R 0.10649
R Square 0.01134
Adjusted R -0.03574
Standard E 3.087173

Observatic 23
ANOVA

df 55 MS F iignificance F
Regressior 1 2.295692 2.2956917 0.240875 0.6286644
Residual 21 200.1434 9.5306399
Total 22 202.4391

Coefficientsandard Err¢  t Stat P-value Lower 95% Upper 95%ower 95.0%pper 95.0%
Intercept -62.1686 194.7693 -0.319191 0.752735 -467.2135 342.8764 -467.214 342.8764
X Variable 0.047628 0.097044 0.4907901 0.628664 -0.154187 0.249443 -0.15419 0.249443

Hinh 3. Hop thoai ANOVA.
3. Két qua va thao luin

3.1. Pdc diém muea theo khéong gian ¢ Tay Nguyén

Béang 2 va hinh 4 thé hién dién bién cua luong mua thang tai cac tram khu vuc Tay
Nguyén, trén toan khu vyc bién trinh lugng mua kha twong dong giira cac tram, luong mua
cao nhit trong cac thang mua mua tir thang 510 v&i lwong mua phd bién tir 200-400 mm
(trtr tram Lién Khuong va Pa Lat, Ayunpa, An Khé tir thang 5 dén thang 8 luong mua
khoang tir 113-190 mm. Cac thang chuyén mua (thang 4) c6 lugng mua chu yéu tir 88—174

mm, va thap nhat tai Ayunpa, An Khé thudc Gia Lai.

Bang 2. Phan bd lugng mua trong cac mua.

Théang 1 2 3 4 5 6 7 8 9 10 11 12 Nam
Ayunpa 2 3 15 51 161 113 119 154 213 211 152 30 1224
An Khé 26 10 21 56 152 108 130 148 214 360 355 154 1734
Pic To 4 7 44 95 201 223 318 357 299 161 52 12 1773
Kon Tum 1 9 49 105 233 237 324 341 322 204 60 8 1893
Pleicu 2 5 27 86 217 291 406 452 376 226 68 10 2166
Buon Hb 8 6 17 79 201 192 197 259 285 191 128 36 1599
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Thang 1 2 3 4 5 6 7 8 9 10 11 12 Nam
bak Nong 16 37 111 174 280 306 407 425 411 253 78 24 2523
M Pak 64 28 34 88 200 131 112 139 228 371 506 328 2228
BMT 6 5 27 85 239 246 246 314 349 210 115 25 @ 1867
Lién Khuong 6 11 52 134 215 176 191 190 271 237 99 34 1615
Bao Loc 60 58 147 227 265 314 430 462 416 370 194 88 3031
ba Lat 10 23 74 178 219 203 223 243 284 246 113 42 1858
500
450 Dic To
400 | ®Kon Tum
£ 350 | =Pleicu
£300 | wDak Nong
£ 250

B Lién Khuong
en
§- 200 EDPaLat
— 150
100 ‘
* I|I ||I|
0 Ham om -I II I .-III

Hinh 4. Bién trinh lugng mua thang tai TAy Nguyén.

Hinh 4 thé hién bién trinh lwong mua thang luong mua ting dan tir thang 1 dén thang 8
dat dinh vao thang 8 trén toan Tay Nguyén, sau d6 luong mua giam trén tai tit ca cac tram
trén khu vuc Tay Nguyén. Hinh 5 thé hién ban db phan bd luong mua trung binh nhiéu nim
tai Tay Nguyén, két qua cho thay luong mua trung binh nhiéu nim dao dong tir 1220-3020
mm, phan bd luong mua nim 'khong déu giita cac khu vuc ¢ Tdy Nguyén v6i muc chénh
léch lugng mua cao nhét 1én dén gan 2000 mm.

Luong mua trung binh ndm cao nhét tai khu vuc TP. Bao Loc tinh Lam Pong (khoang
tir 2600-3020 mm), va Pak Nong tinh Pak Nong tir 2400—2600 mm tiép dén 1a tinh Dak
Lak luong mua tir 1700-1900 m, phan bd lwong mua TBNN thap nhét tai Ayunpa tinh Gia
Lai va Pak T6 tinh Kon Tum lugng mua tir 1220-1500 mm.

Mua 14 yéu té c6 tinh bién dong 16n trong cac yéu t6 khi hau ctua Tay Nguyén, lugng
mua trén dia ban tinh c¢6 sy thay d6i theo ca khong gian va thoi gian. Tai cing mot tram
lwong mua thang trong cac nim cao c6 thé gép 2 dén 3 1an so v&i nam c6 lugng mura thép.
Tir Bang 3 nhan thay bién dong cua lwong mua trong cac thang 1a kha 16n, dic biét trong
cac thang tir 123 bién suét chi yéu tir 150 dén trén 200% (déy la cac thang mua kho), tiép
dén 1a cac thang chuyén mua (thang 4, 11). Trong cac thang mua mua c6 luong mua cao do
vay bién suét thdp hon, nhung ciing dao dong pho bién trong khoang tir 40—70%.

Bién suit cao nhét 1a 297% tai tram Pleiku vao thang I, bién suét thap nhat 1a 25% vao
thang 8 ciing tai tram Pleiku. Nhin chung cac thdang mua kho mirc d6 bién ddi cao hon so
vo1 cac thang mua mua (Bang 3).

Bang 3. D¢ léch chuan (5, mm) va bién suat tuong ddi (Cy, %) ciia lugng mura.

Théang 1 2 3 4 5 6 7 8 9 10 11 12
Ayunpa ) 5 7 22 48 68 66 59 64 99 110 107 48
Cv 234 225 144 95 42 58 49 42 46 52 71 157

An Khé ) 29 12 21 55 70 74 87 53 104 164 249 206
Cv 111 112 98 100 46 68 67 36 48 46 70 134

Pic To ) 8 11 29 60 81 88 108 125 138 109 62 20
Cv 214 165 66 62 41 39 34 35 46 68 119 172

Kon Tum o 2 15 45 57 106 96 118 89 142 116 57 14
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Thang 1 2 3 4 5 6 7 8 9 10 11 12
Cv 221 161 92 54 46 41 36 26 44 57 96 174
Pleicu 1) 7 9 31 61 96 158 173 115 138 122 57 17
Cv 297 197 112 71 44 54 43 25 37 54 84 177
Buén Hb 5 12 14 20 48 70 90 86 136 109 96 90 41
Cv 157 234 122 61 35 47 44 52 38 50 70 113
Pak Néng ) 25 59 56 113 108 125 123 145 132 114 61 27
Cv 155 159 50 65 39 41 30 34 32 45 78 111
M bak ) 67 31 40 116 70 68 56 81 79 183 380 348
Cv 105 112 120 132 35 52 50 58 35 49 75 106
BMT ) 14 13 33 66 89 115 94 142 117 139 90 33
Cv 228 248 122 77 37 47 38 45 34 66 78 134
Lién Khuwong 6 10 22 50 85 90 71 78 88 139 103 72 48
Cv 182 199 96 64 42 41 41 46 51 43 72 141
Bao Loc ) 92 53 87 132 145 111 165 203 130 171 100 75
Cv 154 91 59 58 55 35 38 44 31 46 52 86
Pba Lat ) 14 32 47 77 75 87 65 100 100 87 80 44
Cv 149 139 64 43 34 43 29 41 35 36 71 106
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Hinh 5. Ban d6 phéan bd lugng mua trung binh nhiéu nim tai Tay Nguyén.
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3.2. Xu thé bién doi lwong mua nam ¢ Tdy Nguyén

Xu thé bién dbi cua lugng mua nam: Dé’dénh gia xu thé bién ddi cua luong mua,
nghién ctu sir dung phuong trinh héi quy tuyén tinh va kiém dinh ANOVA d¢ xac dinh
muc y nghia thong ké (nghién ctru str dung P_value = 0,1).

Bang 4. Hé s6 goc Al va mic y nghia ctia phuong trinh xu thé lugng mua nam ¢ Tay Nguyén.

STT Tram Hé s6 goc Al Pvalue
1 Ayun Pa -10,0 0,03
2 AN Khé 25,1 0,02
3 Pleiku 572 0,47
4 Kon Tum 53 0,33
5 Bao Loc 8,3 0,46
6 Da Lat 4,9 0,24
7 Lién Khuong 17,7 0,01
8 Buon H) -1,2 0,78
9 Budn Mé

Thuot -2,6 0,65
10 Pak Nong -16,8 0,06
11 Dak To 2,1 0,79
12 M Park 9,5 0,50

Béng 4 thé hién hé s6 goc cua phlIO’l’lg trinh xu thé lugng mua nam tai Tay Nguyén, két
qua cho thay ¢6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé tang, toc do ting
nhanh nhit 14 25,1 mm/nam tai An Khé va toc do giam manh nhét 1a —16,8 mm/nam tai
Pak Noéng. Tuy nhién xét vé ¥ nghia théng ké chi co cac tram Ayunpa, An Khé, Lién
Khuong, Pak Nong thoa man P_value < 0,1, cac tram con lai khong théa man mic y nghia
thdng ké nhu vy phuong trinh xu thé khong dam bao tinh chat ché.

3.2.1. Xu thé bién ddi cta lugng mua mia mua

Tuong tu nhu lugng mua ndm, bang 5 thé hién hé sb goc ctua phuong trinh xu thé bién
d6i lwong mua mua mua & TAy Nguyén, cc tram Ayunpa, Pleiku, Buén HO, Buén Mé
Thudt, Pak Nong lwong mua c6 xu thé giam, 7/12 tram con lai c6 xu thé ting, tuy nhién chi
c6 cac tram Ayunpa, An Khé, Lién Khuwong, Dak Nong thoa man ¥ nghia thong ké. Toc do
xu thé ting nhanh nhat 1a tai An Khé ting 9,5 mm/nim va giam manh nhat tai Dak Nong
14,3 mm/nam.

Bang 5. Hé s goc Al va mirc ¥ nghia cta phuong trinh xu thé lwong mua mua & Tay Nguyén.

STT Tram Hé s6 goc Al Pvalue
1 Ayun Pa 9,5 0,01
2 AN Khé 9,5 0,08
3 Pleiku -39 0,57
4 Kon Tum 4.4 0,42
5 Bio Loc 38 0,65
6 ba Lat 34 0,35
7 Lién Khuong 16,3 0,00
8 Buén Ho 1,4 -0,33
9 Buon Mé Thuot -2.8 0,57
10 bak Nong 14,3 0,03
11 Dak To 15 0,83

12 M DPark 75 0,59
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3.2.2. Xu thé bién ddi cua lugng mua mia mua

Bang 6 thé hién xu hé s goc phuong trinh xu thé bién ddi cta lwong mua mua kho, két
qué cho thdy 9/12 tram & Tay Nguyén c6 xu thé ting, 3/12 tram c¢6 xu thé giam, mic du vay
xu thé ting/giam & cac tram nay khong thoa mén ¥ nghia thong ké trir tram An Khé c6
P value < 0,1, tbc do xu thé bién doi lugng mua mua kho tai An Khé 1a 14,9 mm/nam cao
nhét trong 12 tram ¢ Tay Nguyén.

Bang 6. Hé s goc Al va mirc ¥ nghia cta phuong trinh xu thé lugng mua mua kho & Tay Nguyén.

STT Tram Hé s goc Al Pvalue
1 Ayun Pa -0,1 0,98
2 AN Khé 14,9 0,06
3 Pleiku -11 0,62
4 Kon Tum 1,1 0,62
5 Bao Loc 5,6 0,34
6 Da Lat 2,0 0,52
7 Lién Khuong 2,2 0,47
8 Budn Hb 0,5 0,85
9 Budn Mé Thuot 0,5 0,86
10 Pak Nong -1,8 0,65
11 Dak To 0,9 0,68
12 M DPark 2,0 0,51

3.2.3. Xu thé bién ddi caa lugng mua mot ngay 16n nhat

Két qua xac dinh xu thé cia lugng mua nam thé hén trén bang 7 cho thay, trong 12
tram do mua & Tay Nguyén c6 6 tram cd xu thé giam (cac tram Ayunpa, Bdo Ldc, Budn
HO, Budn Mé Thuot, Pak Nong, Dak To), 6 tram con lai c6 xu thé tang 1a An Khé, Pleiku,
Kon Tum, Pa Lat, Lién Khuong, M Prak. Tuy nhién xét vé mat ¥ nghia théng ké véi
P_value < 0,1 (x4c suat pham sai 1am loai I khong qua 10%) trong kiém dinh ANOVA thi
chi c6 cac tram Ayunpa, Kon Tum, Buén Mé Thuét théa man, tirc 1a phuong trinh xu thé
dam bao d¢ tin cdy, trong d6 hai tram c6 toc do xu thé giam 1a Ayunpa giam 1,57 mm/nim,
Bu6n Mé Thudt giam 1,23 mm/nam con tai Kon Tum toc d xu thé ting khong déng ké vai
khoang 0,01 mm/ndm. Phuong trinh xu thé tai cac tram thé hién tai hinh 6.

Ayun Pa Kon Tum

200 150 V= 122x-2336:4

1930 195 2000 2005 2010 2015 2020 2025 1985 190 1995 2000 2005 2010 2015

Budn Mé Thugt N A 1: A e = .
Hinh 6. Xu thé bién d6i cta lugng mua nam tai

Tay Nguyén.
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Bang 7. Heé s6 goc Al va mirc y nghia ctia phurong trinh xu thé lugng mua Rmaxiaay & Tay NQUyéN.,

STT Tram Hé sb goc Al Pvalue
1 Ayun Pa -1,57 0,04
2 AN Khé 1,25 0,25
3 Pleiku 0,04 0,95
4 Kon Tum 1,22 0,01
5 Bao Loc -0,75 0,39
6 DaLat 0,42 0,20
7 Lién Khuong 0,30 0,53
8 Buén HO -1,03 0,30
9 Budn Mé

Thuot -1,23 0,2
10 Dak Nong -0,41 0,69
11 bak To -0,31 0,74
12 M Dark 0,56 0,77

4. Két luan

Bai bao dd danh gia dic diém va xu thé bién d6i luong mua nim tai Ty Nguyén két
qua cho thay. V& phan bd khong gian cta lugng mua nim: Dao dong tir 1220-3020 mm,
phan bd luong mua nam khong déu giita cac khu vuc & Tdy Nguyén véi mirc chénh 1éch
luong mua cao nhét 1én dén gan 2000 mm. Luong mua trung binh nim cao nhat tai khu vuc
TP. Bao Loc tinh Lam Pdong (khoang tir 2600-3020 mm), va Pak Nong tinh Pak Néng tir
2400-2600 mm tiép dén 1a tinh Pak Lik luong mua tir 17001900 m, phan bd luong mua
TBNN thip nhit tai Ayunpa tinh Gia Lai va Pak T6 tinh Kon Tum luong mua tir 1220—
1500 mm.

Vé xu thé bién ddi ctia luong mua giai doan 1990-2021: Lugng mua nim két qua cho
thdy c6 5/12 tram c6 xu thé giam va 7/12 tram mua c6 xu thé ting, tc do ting nhanh nhat 1a
25,1 mm/nam tai An Khé va tdc do giam manh nhét 1a —16,8 mm/nam tai Dak Nong.

Déi v6i Rmax1day: trong 12 tram do mua & Tay Nguyén c¢6 6 tram c6 xu thé giam (Cac
tram Ayunpa, Bdo Loc, Buon HO, Budn Mé Thuét, Dak Nong, Bak T0), 6 tram con lai cé xu
thé ting 1a An Khé, Pleiku, Kon Tum, Pa Lat, Lién Khuong, M Drak.

Mic du vay do nghién ctru chi st dung s6 liéu mua ctia 12 tram trong khi d6 Tay
Nguyén la khu vyc rong voi dia hinh phirc tap 1én két qua nghién ciru chua thé hién 16 xu
thé bién d6i cua lwong mua tai timg tiéu khu vuc & Tay Nguyén, can phai bo sung cac tram
do mua nhan dan tai cac tinh & Tdy Nguyén dé 6 mat d6 tram day hon, ngoai ra nghién ctru
ciing chua so sanh phuong phap xac dinh xu thé hoi quy tuyén tinh so v6i cac phuong phap
khac nhu xu thé Sen’slop va kiém dinh Mann—Kendall.

Pong gop ciia cdc tac gia: Xay dung ¥ tuong nghién ctru: N.V.T., C.T.Van.; Xir Iy s6 liéu:
C.T.Viet, V.-TV.A, T.D.D., NV.T.; Tinh toan: N.V.T., C.T.Viet, NHA., T.b.D,
C.T.Van.; Viét ban thao bai bao: N.V.T., C.T.Van.; Chinh stra bai bdo: N.V.T., C.T.V.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chép lgi ich trong nhom tac gia.
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Abstract: This paper evaluated the trends of annual rainfall in Central Highlands region
during the periods from 1990-2021 to serve the research on climate change as well as
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impacts of climate change to sectors and fields in the Central Highlands. This study
applies non—parametric ANOVA test and linear regression method. This paper evaluates at
12 Gauge-stations in Central Highlands region. The results are evaluated based on
statistical analysis at a meaningful level of a = 0.1. The results show that most of the
annual rainfall in 5/12 stations have tend to decrease and 7/12 stations tend to increase.
The strongest increase is 25.1 mm/year in An Khe and the strongest decrease is —16.8
mm/year in Dak Nong. With RmaxZ1day in 12 stations in Central Highlands region. There
are 6/12 stations have tend to decrease, 6/12 stations have tend to increase. The research
has also provided the locality with a research tool on climate, helping agencies and
organizations better understand the climate characteristics, understand the climate
characteristics better, and have strategies and solutions to adapt and mitigate the impacts
of change of rainfall on the local Socio—Economic.

Keywords: Climate change; Trend; ANOVA.
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Tém tit: Bai bao dua trén dir liéu qui dao bdo chuan (best-track) trén Bién Pong dé xac
dinh céc con bdo, ap thap nhiét doi c6 tinh chat thay doi huéng bat thuong trong qui dao
giai doan 2011-2021. Cac tiéu chudn xac dinh bat thuong vé sy thay d01 hudng dya trén mot
s6 nghién ctru gan day cho khu vuc T4y Bac Thai Binh Duong, bao gdm: quy dao bao gdm
XTND quay trai trong 24 gio voi goc quay (so sanh vo6i duong di trung binh trong 12 gid
trude va sau khi xuét hién quay) > 30° (ki hiéu 1a XTND quay trai), XTND quay phai trong
24 gio voi goc quay (so sanh voi duong di trung binh trong 12 gio trude va sau khi Xuét
hién quay) > 45° hoic bao dang di chuyén theo hudng tay bac dot ngot chuyén huéng sang
dong hodc dong bic nhung phai c6 khoang cach <2,5 vi d6 gitra hai diém cia quy dao bang
1 kinh d6 dong so voi diém quay cia XTND (ki hiéu 13 bdo quay phai). Bén canh d6 1a viéc
khao sat thong ké theo cac nam c6 tinh chat EINino hodc LaNina lién quan dén sb lugng
XTND xay ra cac bat thudng trong qui dao nay.

Tir khéa: Di chuyén bét thuong cia XTND trén Bién Dong; ENSO.

1. M& dau

Nhu da biét, hau hét cac con bio va ap thap nhiét d6i (goi chung 1a XTND) dugce hinh
thanh trén blen va ¢6 xu hudng di chuyen vao dit lién trong qua trinh phat trién trong do
ngudn cung cip niang luong chi yéu dén tir dai duong. Khi di chuyén vé phia dit lién, quy
dao va cudng do cua bdo va ATND s€ bi anh huong va thay d6i do ciu trac cua bio, trudng
dong dan va ngudn cung cip nang luong bi thay d6i do tac - dong cua dat lién (dia hinh, duong
bo bién, ma sat, ...). Ngay ca truong hop khi bao khong d6 bd vao dat lién, ma di chuyén doc
theo bo bién co dla hinh thi cau tric cua béo, dac biét la truong gio t1ep tuyén s& bi anh huong
dang ké nhur khi nghién ciru co bao George khi di chuyén vé phia quan dao Hispaniola [1] va
con béo Ingrid khi di chuyén doc theo bo bién gan Darwin [2].

Mot cach khai quat, khi con bio di chuyén vé phia dat lién va t6i mot khoang cach nao
d6 thi s& bi anh huéng boi cac hiéu tmg tir dat 1ién nhu hinh dang va hudng cta bo bién, do
cao dia hinh (tiy theo d6 cao dia hinh c6 thé giy ra hiéu ung chin [3-4]). Két qua khao sat
quy dao XTND trén khu vuc Tay Bic Thai Binh Duong (TBTBD) cho thdy cac XTND di
chuyén hudng tiy hodc tay bic thuong cé sy thay d6i hudng dot ngot vé phia bac voi dic
trung 13 di chuyén cham theo hudng tdy va ting tdc nhanh sau khi dot ngdt chuyén 1én phia
béc [5]. [6] d3 cho rang su thay d6i hudng 1én phia bac cia XTND trén ving TBTDB 1a do
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su tuong tac gitta hoan luu XTND véi déi giéo mua quy mo 16n trong d6 pham vi tuong tac
vao khoang 2500 km. [7] da chi ra su doi huéng cia XTND thuong duoc gin lién véi dang
xody thuan ctia mot hinh thé séng quy mé can thang va lan truyén vé phia Béc—Téy Bic trén
khu vuc TBTBD. [8] nghién ctru vai tr6 cua hoan luu gi6 mua toi sy chuyén huéng cua
XTND cho thiy sy chuyen huéng xay ra tai vi tri tim XTND gan v6i tam ranh gié mua hodc
tai diém chia d6i dong dan duong trén quy mé dao dong MJO va chinh su tang cuong cua
déi gié tdy nam quy mo synop da lam XTND di chuyen vé phia bic va dwa XTND vao quy
dao dong bic. Trong nghién ctru nay da sir dung sb liéu tai phan tich két hop véi mé phong
tr m6 hinh khu vuec.

Xéc dinh su thay d6i dot ngot khi XTND di chuyén thuong dua trén vi tri thay doi trong
12 git dén 24 gio cia XTND. Bai bao s& s& duya trén céc tiéu chuan khi nghién ctru dic diém
di thudng cua qui dao trén ving TBTDB [9-10]. Sb liéu tinh toan va phuong phap xac dinh
céc dic diém di thuong cua qui dao bio trén Bién Pong duoc trinh bay trong phan 2. Phan 3
1a cac két qua tinh todn trong d6 c6 m¢ rong thém céc goc tinh todn cho viéc xac dinh di
thudng qui dao so v6i nghién ciru gde cia Cheung. Mot s6 thong ké vé cac XTND xdy ra sy
thay d6i dot ngot trong quy dao & nhimg niam xay ra EINino hodc LaNina ciing dugc thyc
hién. Phan 4 dwa ra mot s6 két luan ban dau cho giai doan 2011-2021.

2. S6 liéu va phwong phap nghién ciru

Trong nghién ctru sir dung s6 liéu quy dao bio chuan (best-track) ciia Trung tdm canh
bao bio Tokyo (Nhat Ban), 1y tai duong din: https://www.jma.go.jp/jma/jma-eng/jma-
center/rsmc-hp-pub-eg/besttrack.html. Chi tiét cac XTND giai doan 2011-2021 duoc dua ra
trong Bang 1.

Biang 1. Cac XTND (tén qudc té) giai doan 20112021 sir dung trong nghién ctru.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
SARIKA SANVU SONAMU HAGIBIS KUIJIRA MIRINAE MERBOK BOLAVEN PABUK NURI
HAIMA TALIM SHANSHAN RAMMASUN LINFA NIDA TALAS SANBA MUN SINLAKU KOGUMA
N"I:')Ecll\l( DOKSURI BEBINCA KALMEGI VAMCO DIANMU ROKE SON-TINH WIPHA MEKKHALA  CEMPAKA
NESAT VICENTE RUMBIA SINLAKU MUJIGAE RAI SONCA BEBINCA PODUL HIGOS
HAITANG KAI-TAK CIMARON HAGUPIT MELOR MERANTI  HAITANG BARUAT MATMO NOUL CONSON
NALGAE GAEMI JEBI AERE HATO MANGKHUT NAKRI LINFA DIANMU
BANYAN ?'(IJI\IJ\IH MANGKHUT SARIKA PAKHAR YUTU KAMMURI NANGKA LIONROCK
WASHI BOPHA UTOR HAIMA NAWAR TORAJI PHANFONE SAUDEL KOMPASU
WUKONG USAGI TOKAGE GUCHOL USAGI MOLAVE
NOCK-
WUTIP TEN DOKSURI GONI
NARI KHANUN ATSANI
KROSA DAMREY ETAU
HAIYAN HAIKUI VAMCO
PODUL KIROGI KROVANH
KAI-TAK
TEMBIN

Cac tiéu chuan xac dinh di thuong theo nghién ctru [9-10] vé su thay d6i huéng dua trén
mot s6 nghién ctru gan day cho khu vue Tay Bic Thai Binh Duong bao gdm: quy dao XTND
bao gdm XTND quay trai trong 24 gid vdi goc quay (so sanh véi duong di trung binh trong
12 gio trudc va sau khi xuat hién quay) > 30° (ki hiéu 1a 1a XTND quay trai — RL, Hinh 1a),
bao quay phai trong 24 gid vdi goc quay (so sanh véi duong di trung binh trong 12 gio trude
va sau khi xut hién quay) > 45° (Hinh 1b) hodc XTND dang di chuyén theo hudng tay bic
dot ngdt chuyén hudng sang dong hodc déng bac nhung phai co khoang cach < 2,5 vi d6
(Hinh 1c). Céc tiéu chudn nay duoc goi tit 1a tiéu chuan . D& mé rong khao sat, chung toi s&
b sung thém truong hop véi goc quay trai 1a > 25° va truong hop véi goc quay phai 1a > 35°,
goi tit 1a tiéu chuan IL
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¥

Hinh 1. So db minh hoa tiéu chi xac dinh quay tréi (a), quay phai (b va c) cia XTND theo nghién
ctru cua Cheung (2004, 2006) [9-10].

Dbi v6i viee khao sat bo sung s6 lugng XTND cé nhitng sy thay d6i vé hudng bit thudng
trong qué trinh di chuyén trong nhitng nim c6 EINino hoic LaNina, ching tdi str dung dir
lieu cia Trung tdm Dy bdo khi hau qudc gia cia My (NCEP) tai duong din
https://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php trong
d6 sir dung chi s6 ONI (Oceanic Nino Index) dé xac dinh pha hoat dong ctia Nino.

3. Két qua nghién ctru

Str dung tiéu chuan I, cac giai doan XTND thay d6i huéng dot ngot sang trai hodc phai
da dugc tinh toan va minh hoa lai chi tiét trong hinh 2, trong d6 dudng mau do thé hién su
thay d6i hudng dot ngot cia XTND. Chi tiét hon vé thong tin XTND c¢6 sy thay doi hudng
dot ngdt (quay trai, quay phai) theo tiéu chuan I va II va ting v6i phan loai cac ndm EINino
hodc LaNina duoc dua ra 1an luot trong bang 2 va 3.
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i A

# | Hinh 2. Quy dao chi tiét cia XTND di chuyén trén

Bién Pong tir nim 2011-2021 va céac thoi diém co
su thay doi hudng dot ngdt (quay trai, quay phai)

theo tiéu chuén I (dwoc béi do trén quy dao).

2021°

Bang 2a. Thong tin XTND c¢6 sy thay doi hudng dot ngdt (quay trai, quay phai, dwoc boi vang) theo

tiéu chuén 1.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
SARIKA SANVU SONAMU HAGIBIS KUJIRA  MIRINAE ~ MERBOK  BOLAVEN PABUK NURI CHOI-WAN
HAIMA TALIM SHANSHAN  RAMMASUN LINFA NIDA TALAS SANBA MUN SINLAKU KOGUMA

NOCK-TEN DOKSURI BEBINCA KALMEGI VAMCO  DIANMU ROKE SON-TINH WIPHA MEKKHALA CEMPAKA
NESAT VICENTE RUMBIA SINLAKU MUJIGAE RAI SONCA BEBINCA PODUL HIGOS LUPIT
HAITANG KAI-TAK  CIMARON HAGUPIT MELOR  MERANTI  HAITANG BARIAT MATMO NOUL CONSON
NALGAE GAEMI JEBI AERE HATO MANGKHUT NAKRI LINFA DIANMU
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
SON-
BANYAN MANGKHUT SARIKA  PAKHAR YUTU KAMMURI NANGKA LIONROCK
TINH
WASHI BOPHA UTOR HAIMA NAWAR TORAJI PHANFONE SAUDEL KOMPASU
WUKONG USAGI TOKAGE  GUCHOL USAGI MOLAVE RAI
NOCK-
WUTIP DOKSURI GONI
TEN
NARI KHANUN ATSANI
KROSA DAMREY ETAU
HAIYAN HAIKUI VAMCO
PODUL KIROGI KROVANH
KAI-TAK
TEMBIN

Bang 2b. S6 lugng XTND c6 sy thay d6i hudng dot ngot ing véi phan loai cac nam EINino hodc LaNina.

Nam S6 con Con di thuwong Di thwong Quay trai Quay phai ENSO
2011 8 6 17 16 1 La Nina
2012 9 5 35 19 16 La Nina
2013 14 9 33 25 8 La Nina
2014 5 2 6 6 0 El Nino
2015 5 3 12 6 6 El Nino
2016 10 6 14 5 9 El Nino
2017 16 9 47 32 15 La Nina
2018 9 5 29 22 7 El Nino
2019 8 6 27 13 14 El Nino
2020 14 10 34 25 9 La Nina
2021 9 8 24 18 6 La Nina
Téng 107 69 278 187 91
El Nino 37 22 88 52 36
La Nina 70 47 190 135 55

Bang 3a. Thong tin XTND c¢6 sy thay ddi huéng dot ngdt (quay trai, quay phai, dwoc boi vang) theo
tiéu chuan II.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

SARIKA SONAMU KUJIRA MIRINAE MERBOK - PABUK NURI CHOI-WAN
HAIMA SHANSHAN RAMMASUN LINFA NIDA TALAS SANBA MUN SINLAKU KOGUMA
NOCK-TEN DOKSURI BEBINCA KALMEGI VAMCO DIANMU ROKE SON-TINH WIPHA MEKKHALA CEMPAKA

- VICENTE RUMBIA SINLAKU MUJIGAE RAI SONCA BEBINCA PODUL HIGOS LUPIT
HAGUPIT - MERANTI HAITANG BARIAT - NOUL CONSON

HAITANG KAI-TAK
NALGAE GAEMI AERE HATO MANGKHUT NAKRI LINFA DIANMU
BANYAN SON-TINH MANGKHUT SARIKA PAKHAR YUTU KAMMURI NANGKA LIONROCK
WASHI BOPHA UTOR HAIMA NAWAR TORAIJI PHANFONE SAUDEL KOMPASU
- USAGI TOKAGE GUCHOL USAGI MOLAVE RAI
WUTIP NOCK-TEN DOKSURI GONI
NARI KHANUN ATSANI

HAIYAN HAIKUI VAMCO
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
PODUL KIROGI KROVANH
KAI-TAK

TEMBIN

Biang 3b. Trong d6 mau xanh tng véi cac con dugc xac dinh thém tir tiéu chuan II va sé luong
XTND c6 sy thay d6i hudng dot ngdt img v6i phan loai cic ndm EINino hodc LaNina.

Nim $6 con Con di thuwong Di thuong Quay tréi Quay phai ENSO
2011 8 7 26 21 5 La Nina
2012 9 8 48 27 21 La Nina
2013 14 11 41 28 13 La Nina
2014 5 4 8 6 2 El Nino
2015 5 3 17 10 7 El Nino
2016 10 6 16 5 11 El Nino
2017 16 10 63 46 17 La Nina
2018 9 6 40 29 11 El Nino
2019 8 7 30 19 11 El Nino
2020 14 11 44 28 16 La Nina
2021 9 8 42 31 11 La Nina

Téng 107 81 375 250 125

El Nino 37 26 111 69 42

La Nina 70 55 264 181 83

Theo cac bang thong ké tai cac bang 2.b va 3.b ¢o thé thiy sb luong XTND c6 su thay
d6i dot ngot vé hudng t6n tai nhiéu & cac nam c6 pha LaNina hon 1a pha EINino. Theo nghién
ctru [10], su thay d6i huéng ciia XTND lién quan dén ba nhan té gdm: truong ap co ban (tirc
1a lyc gradient khi ap), lyc Coriolis (hay luc 1€ch dia tinh) va ndi lyc cua XTND gay ra boi
su quay cua trai dat (trong ty nhu da dugc chi ra trong nghién ctru [11]). Tuy nhién, sy diéu
chinh lai hodc thay d6i dot ngot ctia trudng dong dén (steering current) quy mé 16n hodc cia
cac hé thong thoi tiét do hoan luu bét thuong lién quan dén ENSO sé& lam thay d6i 4p suat va
truong gio. Do do, nhitng thong tin vé quy mo 16n, ddc biét 1a nhirng dac diém di thuong cua
ENSO c¢6 thé gitup hiéu duoc cac di thuong trong khi di chuyén ctia XTND. O pha EINino,
su thay d6i dot ngdt cua ranh phia tiy co thé lam ting cuong do cia cao ap can nhiét (Sub—
tropical high pressure, ki hi¢u STHP) va do d6 c6 kha nang hoac day STHP vé phia nam dé
tang cuong sy phat trién ctia phan phia bic cua XTND va lién quan dén sy léch trai cua
XTND. O pha LaNina, su rat lui cia STHP vé phia dong va/hodc cuong d6 giam dan cia nd
¢6 xu hudng lam cho ciac XTND khong con chiu anh hudng boi dong dan dwong dan dén cac
chuyén dong quay vong.

4. Két luan

Duya trén s6 liéu quan tric XTND cta JMA trong giai doan 2011-2021 va cac tiéu chi
xac dinh thay d6i huong di chuyén cia XTND (tiéu chi I theo nghién ctru [10] va tiéu chi
duogc thay di dwa trén tiéu chi I), bai bao da thong ké duoc sé luong con XTND co su thay
d6i bat thuong (di thuong) trong qué trinh di chuyen Cu thé, theo tiéu chi I, trong tong sd
107 XTND dugc nghién ctru, cd 69 con c6 thay doi bat thuong trong d6 co 22 con xay ra
trong thoi ky hoat dong cua EINino va 47 con xay ra trong thoi ky hoat dong cuia LaNina.
Trong thoi gian hoat dong cua 107 con nay, tong cong c6 278 1an co su thay ddi huéng di
thuong trong d6 ¢6 187 1an quay trai va 91 lan quay phai. Cac két qua twong tu ciing dugc
tim thay khi 4p dung tiéu chi II nhung s6 lugng con XTND, sb 1an thay d6i huéng di chuyén
bét thudng (quay trai va phai) déu ting 1én do véi khi 4p dung tiéu chi I do 4p dung goc xac
dinh nho hon.
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Két qua thong ké cho thay sd trudng hop doi hudng di chuyén sang trai chiém ty 16 nhidu
hon nhiéu so voi quay phai. Nguyén nhén 13 do anh hudng cta ap cao can nhiét Tay Bic Thai
Binh Duong hodc do ndi tai cia XTND. Ngoai ra, dya trén phan loai theo cdc ndm c6 anh
huong cta LaNina hodc EINino, sé lwong cac XTND c6 thay dbi quy dao di thudng ¢ cac
nam c6 LaNina 1a 16n hon so vdi cadc ndm c6 EINino (cho ca quay trai va quay phai vdi bién
d6 16n hon 50%). Trong nghién ctru tiép theo, sai s6 du bao ciia cac mé hinh khu vuc va toan
cau (bao gdbm dy béo tat dinh va td hop) s& dugc khao sat chi tiét, qua do danh gia bd sung
tinh dy bao duoc cta cac qua trinh thay d6i dot ngot vé hudng di chuyén cia cac XTND trén
Bién Dong.

DPong gop cua tac gia: Xay dung y tuong nghién coru: V.V.H, D.D.T; ; Téng quan tai ligu:
H.G.N., D.D.T.; Tinh toan, xt 1y s6 liéu va phan tich két qua: T A.D. D D.Q., M.K.H.; Viét
ban thao bai bao H.G.N., D.D.T.; Chinh stra bai bao: V.V.H.

Loi cam on: Céc tac gia xin guri 101 cam on t6i dé tai NCKH cap Bo “Nghién ciru xdy dung
céng nghé dir bao doi huéng di chuyén va thay déi cwong dé bao, dp thap nhiét déi khi di
vao ving bo bién Viét Nam”, ma s6 TNMT.2022.06.01 da hd trg ¢é nhom thuc hién nghién
ctru nay. Bai bao nay ciing 1a két qua thyc hién ciia mot ndi dung trong dé tai noi trén.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir bat ky nghién ciru ndo trude day;
khong co su tranh chép loi ich trong nhom tac gia.
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Statistics of abruptly recurving tropical cyclones over the East Sea
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Abstract: The paper is based on the best-track dataset of tropical cyclones (TCs) over the
East Sea in period of 2011-2021 in order to find out the abruptly recurving TCs. The criteria
is chosen including: 1) a tropical cyclone which recurves left within 24 h, with a recurving
angle (comparing its mean path of 12h before and after the occurrence of its recurvature) >
300; A tropical cyclone which recurves right within 24 h, with a recurving angle (comparing
its mean path of 12h before and after the occurrence of its recurvature) > 45° or a tropical
cyclone moving northwestward which suddenly turns to east or northeast but there must be
a distance < 2.5° latitude between two points of the track at 1° longitude east of its recurving
point is a recurving-right tropical cyclone. In addition, the roles f ENSO on the occurrence
of the abruptly recurving TCs is also analyzed.

Keywords: The abruptly recurving TCs over the East Sea; ENSO.
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Tém tat: Hé thong kiém dinh, hiéu chuan cic phuong tién do khi tuong thuy van (KTTV)
c6 vai tro rat to 16n trong hoat dong ludng, dam bao sb liéu do dac chinh xac hon, phuc vu
cong tac phong chbng thién tai va tudn thu theo hudng dan ctia T chirc Khi twong Thé gidi
— WMO vé cong tac kiém dinh, hi¢u chuan. Tuy nhién, hién tai, cong cu quan 1y, giam sat
thong tin vé phuong tién do chua thuc sy linh hoat nén phan nao khé khin trong cong tac
quéan 1y. Vi vy, ing dung cong nghé thong tin trong quan 1y hé thong phuong tién do KTTV
s& gop phan hiéu qua hon trong cong tic quan Iy nha nuéc vé KTTV. St dung phuong phap
thong ké, phan tich va k¥ thuat 1ap trinh dé kiém soat va thong bao tinh trang kiém dinh ctia
cac thiét bi duoc luu tri trén hé quan tri co sé dir liéu ma nguén mo MySQL, ngon ngtr JSP
va duoc két ndi voi giao dién nén web dugce Iya chon trong bai bao nay. Két qua cho phép
quan 1y, giam sat hoat dong kiém dinh, hiéu chuan phuong tién do KTTV trong va ngoai
mang ludi KTTV qudc gia. Hé thong c6 cac tinh niang phan cap theo mirc d6 quan 1y va sir
dung khic nhau mang lai hi¢u qua thiét thuc trong cong tac xay dung ké hoach, kiém tra,
thong ké, 1ap bao céo. ...

Tir khéa: Kiém dinh; Hiéu chuén; Phuong tién do; Truy van; B4o céo.

1. M& dau

Theo hudng dan ctia T chire khi twong thé gigi WMO vé cong tac kiém dinh, hiéu chuan
v6i muc dich dé thuc day tiéu chuan hoa quan tric khi tuong, dam bao thdng nhat gitta quan
trac va thong ké [1-2]. S6 liéu quan tric hop 18 chi co thé duoc ldy khi chuong trinh dam bao
chat luong toan dién dugc ap dung cho ca thiét bi va mang ludi. Klem dinh, hiéu chuan la
cac yeu t6 von co ctia mot chuong trinh dam bao chét luong. Cac yéu té khac bao gbém yéu
cau, lya chon phuong tién do, dia diém, bao dudng va luu trir. Trén pham vi qudc té, viec mo
rong cac chuong trinh dam bao chat luong bao gom cac danh gia la rit quan trong dé thlet
1ap cac b dir liéu twong thich. Do tAm quan trong cta tiéu chuan hoa xuyén bién gio1 qudc
gia, mot ) hiép hoi khu vec WMO da thanh 1ap: Trung tam thiét bi khu vuc (RIC) dé t6 chuc
va hd tro cac hoat dong tiéu chuin héa va hiéu chuan [3-6].

Trude khi st dung cac phep do khi quyén v6i mot phuong tién do cu thé cho muc dich
khi tugng, can thiét phai tra 10i cac cau hoi sau: Do chinh xac ctia hé thong do luong la gi?
Do bién thién cua cac phép do trong hé thdng do luong 14 gi? Nhitng thay doi hodc sai s6 nao
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s& ¢6 trong dit liéu dugc cung cp boi hé thong do néu vi tri ciia nd bi thay d6i? S& co thay
dbi hoic sai ) ‘nao trong dir liéu néu thay thé mot phuong tién do khac trong hé thdng do
cung mot yéu t6 thoi tiét? Dé tra 16i nhitng cau hoi nay va dé dam bao tinh hop 1¢ va tin cay
cua cac phep do dugc tao ra boi cac phuong tién do khi twrong hodc he thong do luong, can
c6 su két hop gitra kiém dinh, hiéu chuan trong phong thi nghiém va kiém dinh, hiéu chuan
lwu dong [7-12]. Hién nay, tai mot sb nude trén thé gioi, cong tac kiém dinh, hiéu chuan
phuong tién do khi tuong thuy van st dung phuong phap kiém dinh hiéu chudn luu dong
nhu: Nhat Ban, Phan Lan, Italia, HongKong, Han Quéc, Trung Qudc... Cac chuong trinh
kiém dinh, hiéu chuén cin dugc phat trién va chuin hoa, dwa trén moi truong hoat dong cua
thiét bi va tac dong cua bién d6i khi hau tai cac Vung/mlen véi tinh chat cuc doan khéac nhau
[13-20].

Noéi chung, mot hé théng kiém dinh duogc thiét 1ap dé dam bao hé thdng do ludng s& dap
(g cac yéu cau vé hiéu suat, bao dudng trong moi diéu kién van hanh, luu trit va van chuyén
du kién. Cac chuong trinh kiém dinh duoc thiét 1ap dé phat trién dir liéu va d¢ tin cay cta
cac dau do sir dung trong mang ludi theo cac tiéu chuan ISO [7].

Tai khu vuc IT Chau A, ¢6 2 trung tdm dung cu khu vuc dit tai Trung Qudc (Beijing) va
Nhat Ban (Tsukuba) [4]. Tai Viét Nam, cong tac kiém dinh, hi¢u chuan phuong tién do KTTV
dong vai tro quan trong boi gia tri thong tin KTTV quan trac duoc phuc vu da linh vuc, 13 co
s& phap 1y dé chuan hoa dit liéu quan trac trong va ngoai nganh KTTV, gbp phan ting hiéu
qué trong phong chdng thién tai, phat trién kinh té xa hoi.

Chinh vi vay, cung v&i qua trinh tu dong hod quan tric dang duoc phat trién nhanh khong
chi trong nganh KTTV ma ca cac linh vuc khac, viéc quan 1y h¢ thong phuong tién do KTTV
con mang y nghia co s¢ phap ly trong viéc dam bao tinh cong bang, thong nhat trong qua
trinh quan tric thu thap dir liéu KTTV, phuc vu cong tac phong chéng thién tai hiéu qua hon,
dap tmg dinh hudng theo chién lugc phét trién nganh khi twong thay van Viét Nam.

2. Phuwong phap nghién ctru

2.1. Pham vi nghién cuu

V6i muc dich dua ra thong tin chinh xac vé viéc kiém dinh, hiéu chuan cua timg phuong
tién trén toan hé thong, trudce tién 1a ciia nganh KTTV, do dé6 pham vi nghién ctru duoc thuc
hién trén toan mang ludi quan trac khi twong thily van ctia nganh trong d6 c6 bo sung cac
thong tin tir cic mang ludi quan trac chuyén nganh (Hinh 1).

DN KTV K7 DONG Biaks SAC 0O
RHAC NED FIVER O

Hinh 1. Mang ludi quan tric cac Dai khi tugng thily vin khu vyec.
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2.2. Thong ké, thu thdp thong tin, tai liéu

Cac phuong tién do KTTV tir cac Bai KTTV khu vie dang dugc quan ly, van hanh dugce
thong ké, phan loai theo yeu tb quan tric, dac tinh k¥ thuat, thoi gian yéu cau kiém dinh, hiéu

chuén, héng san xuat va don vi van hanh theo tung Dai KTTV khu vuc dé 1am co so trong
viéc thiét ké hé thong va truy van thong tin theo mi dinh danh cta phuong tién do.

2.3. Phwong phap nghién ciru

Dé dap tmg dugc yéu cau bao quat day
du cac thong tin, phuong phap di€u tra khao Yéu ciw/Quy dinh

, \ A A [SUECERTIN . Thing tin -
sat va tlAlu th?p thAong’ tin tai li€u dugc ap Pheongtndo KTV : :
dung trén toan bd cac tram KTTV trong Ul TiilwQutah ||
mang ludi KTTV quoc gia va cac diém tram & | |
thué do KTTV hién co. - i Tié chudn ngiah i
Trén co s dit liéu thu thap, st dung Pinkyl <: ! :
phuong phap danh gia phén loai nhom i e ada |
thong tin d€ dua ra cac déc trung thong tin i ! oA i
can quan ly theo diém tram, don vi quan ly | !
va chuc nang cuia tung phuong tién do ~ N
KTTV. Trong qué trinh phan tich, phan Bic g thing
tin quin f
loai; cac tai li¢u vé quy trinh, quy pham, tiéu
chuin nganh va tiéu chuan do luong cling
duge st dung dé bao dam tinh tgng hop, i
nhat quan cia thong tin trong hé thong kiém
dinh thiét b1 KTTV. Phin fich,
Vi cac thong tin thu thap va dugc phén Lip trinh
loai, phwong phap phan tich va 1ap trinh dé l
kiém soat va thong béo tinh trang kiém dinh
clia cac thiét bi dugc Iru trit trén he¢ quan tri Ra thingbio
co s¢ dit liéu ma nguon mo& MySQL, ngén
ngit JSP va dugc két ndi véi giao dién nén . N o
web. Hinh 2. So d6 cau tric nghién cuu.

3. Két qua va thao luin

CSDL va website quan tri thong tin kiém dinh KTTV véi d6i tugng chinh 14 cac thong
tin kiém dinh cua tung thiét bi duge dua vao st dung trén toan lanh thd Viét Nam. Hé théng
quan tri dya trén hai phén loai chinh bao gdm: Céc thiét bi do (tén, chung loai) va phén loai
theo nguyén ly do.

Dong thoi, hé théng ciing luu trir, bd sung thong tin dé co thé biét duoc: Hodc thiét bi da
kiém dinh dang & vi tri, khu vuc nao theo ddi tuong quan ly; Hodc mot thiét bi s& duoc xem
xét kiém dinh tai khu vyc, ngay/thang nao.

Nhu véy, hé théng khong chi cho phép kiém dém hé thong thiét bi ma con cho phép danh
gia tinh trang, dwa ra cac thong tin canh béo vé thiét bi theo vi tri dia 1y, khu vuc ma déi
tuong duge quan ly. Mat khac, hé théng ciing cho phép danh gia khdi lugng cong viée can
thuc hién trong ndm (cho hé théng co ban cua qudc gia) ciing nhu bd sung thong tin kiém
dinh cac mang chuyén dung (khi c6 yéu cau) va kha ning tich hop lién thong trong toan hé
théng kiém dinh KTTV.

3.1. Quan tri thong tin dir liéu vé kiém dinh

CSDL 1a mot hé théng luu trir thong tin duogc sap xép 16 rang, phan 16p ngan nap nhing
thong tin luu trit, cho phép nguodi dung mé rong va co thé tuy chinh dé thay doi linh hoat cau
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trac bén trong. Mot may chu co s dir liéu MySQL dap mg nhiéu tinh nang linh hoat. N6 ¢6
kha ning chira va xir 1y cac tmg dung duwoc nhiung sau dé chay kho dit liéu khéng 16 16n dén
hang terabytes thong tin. Dic tinh ddng chu ¥ ciia MySQL 14 sy linh hoat vé flatform véi tat
ca cac phién ban cia Windows, Unix va Linux dang dwgc hd trg. Véi kién tric storage—
engine cho phép cac chuyén gia co s dit lidu ciu hinh may chi co s¢ dir liéu MySQL dic
trung cho cac ung dung chuyén biét. Du ing dung la website dung luong 16m phuc vu hang
triéu ngudi/ ngay hay hé théng xir Iy giao dich tdc d6 cao thi MySQL déu dap ung dugc kha
nang xu 1y khit khe ctia moi hé thong. Vi nhitng tién ich tai toc d6 cao, co ché xur Iy nang
cao khac va dac biét by nhé caches, MySQL dua ra tat ca nhung tinh nidng can c6 cho hé
théng kho tinh hién nay.

Xuét phat diém thong tin cn giai quyét trong bai toan nay dugc dua trén thong tin cin
quan tim ddi véi mot thiét bi khi dua vao trong hé thong do6 13 can phai tra 16i duoc cac yéu
cau cua thong tin kiém dinh hién hanh bao gém: Thiét bi 46 dugc dat & dau (chu sé hiru, vi
tri dia ly); Thong tin vé noi san xuét va hang san XUét; Thong tin vé thiét bi (kiéu hién thi,
kiéu do dac,...); Thong tin vé cac qua trinh kiém dinh (1an dau, cac lan tiép theo, cac thong
tin hi€u chinh); Thoi han hién tai (tai thoi diém kiém tra hodc sir dung) con trong han khong,
thoi gian bao nhiéu; Thong tin vé don vi va c4 nhan chiu trach nhiém kiém dinh.

Do vay, thong tin bang dit li¢u chi tiét nhat ctia mot thiét bi can phai dap ung dugc déy
du cac thong tin néu trén. Trén co so thong tin chi tiét ciia mot tram, cac dir liéu khéc s& dugc
trién khai bao dam cung cip day du thong tin cho bang dit liéu cubi, bao gdm:

Théng tin thir nhat: Pon vi qudn Iy

Bon vi quan ly phai thé hién duoc thong tin chi tiét vé chuc ning, nhiém vu cia don vi
dang quan ly cac thiét bi d6 dé c6 nhitng kién nghi hodc cip nhat tinh trang phu hop. Theo
cau triic ciia Tong cuc KTTV, cac thong tin s& bao ham thong tin tir cap Trung wong dén cap
dai khu vuc, dai tinh va tram do. Trong mdi thong tin d6 phai bao ham vi tri vé mit dia li ctia
théng tin (Hinh 3).
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I chungnhan ¥ o — o | | evhigT |
idchung INT | | ®whuyen_idchung INT I
iddomigly INT || I
L daitinh ¥ hi-————— -
fddkd INT namedonvigly VARGHAR(250) HH T
i INT dloas T idchung INT !
idkhuvuc INT
i tinh INT e VARGHAR(AS) idkhuvuc |
id INT

[2}

 daikhuvuc_d INT e e ] T
|
|

—————————

?
|
|
|
|
|
|
|
|
|
|

"l vnhuyen ¥
idchung INT
idtinh INT
id INT
ten VARCHAR(250)
>

idtram INT
—
ten VARCHAR(250) Ly
lanhelzo VARCHAR(250) [~ — — T T LM MR
diachi VARCHAR(250)
email VARCHAR(45)
dienthoai Y ARCHAR(45)
@ wntinh_id INT ! I unxa v

idoairam INT  daitinh_idchung INT

dtinh INT
et  loaitram_iclogitram INT

idhuyen INT =X SEXSESS] +|

icha INT

@ tram ktty_idram INT

A NEEENEN AN

idphuongtien INT H
id INT

@ wnhuyen_idchung INT I ey e e g 44| 7 idchung INT
| idtinh INT

: L -+ { idhuyen INT
| id INT

idquacgia INT
idhang INT
idlankd INT

I loaitram v
idloaitram [NT

——————F

ten VARCHAR(45) ] diemdoktty ¥ tenloaitram VARCHAR (250) e ten VARCHAR(250)
ngaycep DATE idchung INT 2 -

thoihan INT idkhuvue INT i3

|
|
|
ghichu VARCHAR(45) dinh INT ] tramktty v |
|
|

# donvigly_iddonvigly INT
>

idloai INT iddorigly INT
id INT ——— idloaitram INT
ten VARCHAR(250) idtram INT
kinhdo FLOAT = = =4 | ¥ tentram VARCHAR(250)
vido FLOAT @ vntinh_id INT
 loaitram _idloairam INT wnhuyen_idchung INT
>  vnxa_idchung INT
>

Hinh 3. So db quan 1y lién hé thong tin vi tri dia ly diém tram.

Thong tin thir hai: Don vi cap kiém dinh .
Thong tip don vi cap kiém dinh can dugc minh bach hoda, bao gom nguodi dai di¢n, ki
thudt, ngay cap, thong tin lién hé va dia chi (Hinh 4).



Hinh 4. So d lién két don vi quan 1y.
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i ¥
_| donvikiemdinh W
id INT _
idchung INT
#ten VARCHAR(250) .
Hi— = #idtinh INT
lanhdao VARCHAR(250) | )
— M= “#idhuyen INT
diachi VARCHAR{250) _
Fid INT
email VARCHAR(45)
Hi— 4 #ten VARCHAR{250)
dienthoai VARCHAR{45) I =
4 more I
> I
| | vnhuyen_copyl ¥
? | idchung INT
¥ L »idtinh INT
] vntinh_copyl ¥ i »id INT
id INT » ten VARCHAR{250)
* ten VARCHAR{ 250) [
>

Théng tin thir ba: Théng tin thiét bi
MB3i thiét bi cu thé can xac dinh rd xem don vi san xuét ra thiét bi d6 thudc quéc gia,
hang nao,... thudc nhom phuong tién do yéu té nao. Trén co so d6 can thu thap ghi lai thong
tin ma cta ting thiét bi (Hinh 5).

| chungnhan_copyl ¥ | phuongtien ¥
idchung INT —H id INT
» iddvkd INT | * ten W ARCHAR{250)
I >
idda IMT |
Hi—
iddaitinh INT
idtram INT —| quocgia b
idloaitram INT id INT
+
idtinh INT :. # ten VARCHAR{250)
idhuyen INT Hi— L
idwa INT
#idphuongtien INT j
han ¥
#id INT 2
_ _ id INT
»idquocgia INT M =
idh T ¥ ten VARCHAR(250)
+idhang
| J
*idlankd INT
ten VAR.CHAR(45) ’
#ngaycap DATE L j LZEL ¥
> thoinan TNT I idchung INT
ghichu VARCH AR (45) !_| # idphuongtien INT
P »id INT
» # ten VARCHAR{250)
[ 3

Hinh 5. So d6 lién két thong tin thiét bi.
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T) héng tin thir tw: Quyén nguoi dimg
Quyén nguoi dung duge xac 1ap nham cho phép nguoi sir dung truy cép, cép nhat bd
sung thong tin, cAp kiém dinh ciing nhu truy van qua trinh cdp kiém dinh ctia mot thiét bi.

O 0 0
jusen; ¥

email ¥ ARCHAR{125)
password VW ARCHAR(45)
dvkd INT

tongeuc INT

hanhchinh TNT

m nguoidung ¥
email VARCHAR(125)
password ¥V ARCHAR(45)
xacnhan INT

waaba INT
3 phuongtien INT (]
chungnhan INT
truyvan INT
glusers INT
huongdan INT
admins INT

@ nguoidung_email VARCHAR(125)
»

Hinh 6. M6 hinh cép quyén truy cap.

Toém lai, cdu triic co ban ciia CSDL kiém dinh duoc mé ta théng qua so do hinh 7.

. TayBac
Khitueng grr—
S [ viétBic
Thiy van = %
= 7 A\ |/ BbéngBac
Moitrwong |  ——
== DBBB
Bomua N Z30: T /)
—__\ Danh mucloaitram Danh muc Dai BacTBG
Boman 4 S
o Trung T BO
KINN /| -
" Tay Nguyén
Blicxa Vo
e Nam Bo
Ozon S S @ e
Co s6 chuyén ding
hang | —
— \ — Nhiét KK
hangll | s G
——— Danh muchang tram (_Héthong quan Iy kiem dinh ) AmKK
Hangll p——— S 1 —
A { Apsuat
Hang....... T
T P P Mua
Danh muc cécthiétbido )—— —
Gid
Vit \_vioc
DKV, 4 Muc nudc
_Paitinh |
L vt
_Loaitram
Danh muc cac tram KTTVMT Thi céng.
Hangttam o—70
. ——— . | Bénthid cong
Kiéu do | Danh muckiéu do )
T . | % Tuddng
Tinh trang Thiét bi ABCD \ 7 5
I e — Ban ty dong
Lan kiem dinh tiep

Hinh 7. So d6 quén 1y thong tin kiém dinh.

3.2 Thiét lgp giao dién ngweoi ding

Nhu dd mé ta, dé dap tng duoc viée cip nhat thong tin day du, kip thoi va sir dung duoc
cac ngudn lyc khac nhau nhung théng nhét, ddi véi bai toan quan 1y théng tin kiém dinh va
cép kiém dinh thiét bi phuong tién KTTV tdt nhat duoc thuc hién trén nén web va duge phan
quyén cuy thé.

Trong bai toan quy mé nho, st dung su hd trg da dang cta cong dong,... trong hé théng
nay d¢é tai str dung ngdn ngir JSP dé thuc hién. Khi 6, mdi sy thay ddi trén hé thong CSDL
s& dugc phan anh trung thue nhung khong anh huong dén thong tin luu trit mot cach tire thoi.
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Vi day 12 hé thong khong cho phép ngudi dung su dung rong rdi ma duoc bao ham trong
pham vi ciia Tong cuc KTTV nén khi dang nhap can c6 tai khoan cuy thé.

Hinh 8. Giao dién dang nhép.

Sau khi dang nhap, sé xuét hién man hinh chinh cho phép thuc hién cac tac vy tuy thude
vao cap do cua ngudi dung.

HE THONG THEO DOI, GIAM SAT KIEM DINH THIET B| KHi TUQNG THUY VAN

Users: sbes IS | Thodt mm‘mqmwn‘mqwm‘mwmmnlmwnﬁq Phiseng tién do uﬁmnm|mm‘mwu.n Hudmg aln
KIEM DINH THIET B1 KTTV

Hé thing kiém soat théng tin kiém dinh thiét b khi tweng thiy van

H¢ théng kiém soat théng tin kiém dinh thiét bj khi rwong thiy viin
H§¢ thong kiém sodt thong tin kiém dinh thiét bj khi reomg thiay van

H§ thong kiém soit théng tin kiém dink thiét bj khi tgng thity van

H théng kidm so4t thong tin kidm dinh thiét bj khi nagng thiiy vin

Hé thing kidm s0it thing tin ko dinh thiét bi khi twgng thiy vin
! ;i dinh it b ki rwemg thiy vn

o v H thing ko

He thing kil

\

Hinh 9. Giao dién trang chinh.

MOi cp do ngudi dung 1a mirc d6 cho phép ngudi d6 chi duge nhap thong tin hodc duge
phép xem, chinh sira; ddng thoi ciing dinh danh dén ting don vi tram KTTV nham tbi da
nguodn lyc cho phép sém c@p nhét va quan ly hé théng mot cach hiéu qua.

M&i ngudi dung s& duoc cip mot tai khoan dinh danh véi tén va mat khau, trong d6 mat

khau dugc ma hoa mot chiéu MDS5.

Thongtindai | Thong tin hanh Thong tinxuat | Thong tinphwong | Cép chimg Quin Iy huong
tram chinh str tién nhan dan
abc 800150883cd24/b0d68637d2817172 1 v i T i i 1 1v 1w 1w 1w o]
nigiang1975@gmail com  daald344e376cad8ba2e7aTh040BEE10 1 v 1w T 1w 1w 1w 1v T 1w 1w o]
[ Cap it tay i |

Hinh 10. Giao dién cip quyén truy cap.

Vé6i quyén cap ching nhan kiém dinh; ngudi ding s& cap chimg nhan chi tiét cho timg
thiét bi khi kiém dinh trong d6 s€ dua ra thong tin cu thé cta cac lan ki€ém dinh trudc hodc

lan dau.

DON V| / CT GUAN CAP KIEM BINH BON V] i CO QUAN BUQT KIEM BINH [ - N
N Corr e ]
: e ttme g i
Epe—r——
Tén phuong nén Hang
Toan bd -

THONG TIN PHUGNG TIEN 8O
IONG TIN PHUGING TIEN B Totn bo -

THONG TIN CHITIET PHUONG TIEN & QUA TRINH KIEM BINH

Thér han

Ngay kiém dinh

Hinh 11. Giao dién cép chimg nhan kiém dinh.
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V6i quyén truy van, nguoi st dung c6 thé liwa chon nhiéu kich ban khac nhau theo tinh
nang tr co quan cép kiém dinh, don vi duogc cép, phuong tién do..... dén chi tiét qua trinh
kiém dinh ctia mot loai thiét bi cu thé; dong thoi cac thong s trén hé théng (qua thang mau)
s¢ dinh danh 6 mtrc d§ con, qua han cu thé cta thoi gian kiém dinh.

Thng tin chung Thng tin chung vé thiét bi

Noi cip kiém fink: |
Noi deoc kidm finh: |

Thing tin tram, diém do

Loai tram ‘
\

Téa tram:

Thong tin phwong tién do
Phonz a do \
Nebcsmmdt |
Hing: ‘

Hinh 12. Giao dién truy van thong tin.

Hé théng lién két giita website va CSDL v6i nén tang md ngudn md cho phép c6 thé cai
dit trén hé thong server nén windows hodc linux nhung yéu ciu phai cai dat may chii  tuong
mg v6i cAu hinh nén java (Apache Tomcat, Internet Information Services (11S), Apache
HTTP server).

4. Két luan va kién nghi

1. Giai phap quan ly, glam sat hoat dong kiém dinh, hiéu chuén phuong tién do KTTV
gitip chu dong cho cac don vi g6m Trung tdm Quan tric KTTV va cac Dai KTTV khu vuc
trong viéc 1ap ké hoach, t6 chirc van hanh kiém dinh, hiéu chuan theo dinh ky dam bao thuan
tién, hiéu qua, khong dé sai sot, khong dé cham tré.

2. Hé thong c6 kha ning truy xuat thong tin vé phuong tién do theo timg Pai KTTV khu
vue hodc thong tin chung trén toan mang ludi quan tric KTTV nén dam bao tinh linh hoat,
thuan tién trong quan ly, gidm sat phuong tién do.

3. Viéc phan cap dén ngudi ding dam bao tinh chinh xac, thuan tién trong viéc nhap
hodc chinh stra thong tin vé phuong tién do trong qua trinh str dung.

4. Hé thong dam bao tinh mé nén c6 thé giam sat dugc sd lugng va 1ap bao céo cac
phuong tién do KTTV ngoai mang ludi KTTV khi dugc dua vao kiém dinh, hiéu chuén tai
Téng cuc KTTV, phuc vu hiéu qua cong tac quan 1y, diéu hanh.

Dong gop cua tac gia: Phan tich hé théng va xdy dung y tuong, giai phap va ky thuét xu ly:
P.H.D., N.T.G.; N.T.H.: Thu thap va tong quan cac thong tin lién quan hé théng kiém dinh
phuong tién do KTTV cua WMO va mét s6 Trung tam thiét bj Khu vuc; T.V.D., N.T.T.N.:
cung cip co s& thuc tién trong qua trinh kiém dinh, hi¢u chuan phuong tién do khi tuong va
thuy van; 16p thong tin phuc vu quan ly, truy van dé 1am nén tang phan tich va thiét ké hé
thong.

Loi cam on: Nghién ciru, xdy dung hé thong quan ly vé cong tac kiém dinh, hiéu chuan
phuong tién do trong linh vuc khi tuong thuy van, ma s6 TNMT.2020.996.02. Bén canh do,
tap thé tac gia tran trong cam on sy giup d& cuia Phong Thiét bi kiém dinh, Trung tim Quan
trac KTTV trong qua trinh trao doi, thao luan dé xay dung va thiét ké hé théng quan 1y, giam
sat hoat dong kiém dinh, hiéu chuan phuong tién do khi tuong thily van.

Loi cam doan: Tap thé tic gia cam doan bai bao nay la nghién ctru cua tap thé tac gia, chua
dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ciru trudc day; khong co sy tranh
chap loi ich trong nhém tac gia.
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Solutions to manage and supervise inspection and calibration of
hydrometeorological measuring instruments

Do Huy Duong'®, Ngo Tien Giang?, Nguyen Thi Han?, Tran Van Duan?!, Nguyen Thi
Thanh Nga!
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Abstract: The system of verification and calibration of hydrometeorological measuring
instruments plays a huge role in measurement activities, ensuring more accurate
measurement data, serving disaster prevention and compliance. according to the guidelines
of the World Meteorological Organization (WMO) on testing and calibration. However, at
present, tools to manage and monitor information about measuring instruments are not
really flexible, so it is somewhat difficult to manage. Therefore, the application of
information technology in the management of the system of hydrometeorological measuring
instruments will contribute more effectively to the state management of hydrometeorology.
Using statistical methods, analysis and programming techniques to control and report the
inspection status of devices stored on open—source database management system MySQL,
JSP language and connected connected to the web-based interface selected in this paper.
The results allow management and supervision of inspection and calibration of
hydrometeorological measuring instruments inside and outside the national
hydrometeorological network. The system has hierarchical features according to different
levels of management and use, bringing practical efficiency in planning, checking, statistics,
reporting, etc.

Keywords: Accreditation; Calibration; Measument; Query; Report.
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Tém tit: Trong bai bio nay, gian doan gié mua mua hé (GPGM) trén khu vuc Nam Bo
dugc nghién ctru trong 4 thap ky 1981-2020. Str dung s6 liéu tai phan tich, két qua cho thay
cac dot gian doan chu yéu kéo dai 3-5 ngay, rat hlem khi vuot qua 10 ngay. GbGM xay ra
nhiéu nhat vao thang 9, khi ¢ sy ting vot ca vé s6 dot va sd ngay gian doan. S6 ngay, sb dot,
va do dai trung binh mot dot GBPGM nho nhat trong cac nam El Nino, l6n nhat vao cac nam
ENSO trung tinh. Nguyén nhan giy GDGM trén khu vuc Nam B6 13 do sy 14n vé phia tay
ctia Ap cao Thai Binh Duong (ACTBD) trén muyc 850 hPa. O giira tang d6i luu, muc 500
hPa, con c6 sy khoi siu vé phia nam ciia mot ranh ap thap trén khu vuc bong A, day phan
phia tdy cia ACTBD xam nhép vao Bién Pong trudc ngay gian doan. Tir ddu dén cudi mua
gi6 mua, c6 thé thay sy bién doi vé cudng do, qui md, va vi tri cia ACTBD ciing nhu rinh
thap trén khu viyc Dong A.

Twr khoa: Gian doan gié mua; Gi6 vi huéng; ENSO; ERAS.

1. Mé diu

Gi6 mtia mua hé (GMMH) 12 mot hinh thé thoi tiét c6 anh huong quyét dinh dén khu virc
Nam B¢ khi né phan hoa khi hau khu vuc thanh 2 mua rd rét 1a mua kho va mua mua [1].
Nhitng hiéu biét va dy béo su bién d6i theo mia cuia GMMH bao gém gian doan gié mua
(GPGM) c6 tam quan trong dic biét khi ma lwong mua cung cip cho khu vuc ndy phan 16n 1a
mua GMMH, vi thé GDGM sé& anh huong 16n dén tong lwong mua va tir d6 anh huong dén
cac hoat dong kinh té—xa hoi & khu vuc nay. Ngoai ra, méi lién hé gitta hién tugng ENSO voi
GPGM ciing can dugc tim hiéu khi ma ENSO duoc coi la mét trong nhitng nguyén nhan
chinh gay ra sy bién dong hang nam cua gié mua & Viét Nam [2-3].

Cho dén nay, da c6 nhiéu cong trinh nghién ciau vé GPGM dua trén cac chi tiéu va
phuong phép xéac dinh khac nhau. O An D9, vi 1a yéu té quan trong nhat cua gié mua do tac
dong truc tiép dén kinh té xa hoi nén lugng mua la co s¢ dé xac dinh cac dot hoat dong va
GPGM trong nhiéu nghién ctu vé khu vuc nay. [4-6] da sir dung s6 liéu luong mua ngay
trén khu vuc trung tam An Do dé xac dinh thoi ky GBGM cua gio mua mua he An D9 (ISM).
Nghién ciru sau nay [7] dd khing dinh chi tiéu caa [6] 1a tét hon ca dé xac dinh GPGM cua
ISM, trong d6 né duoc xac dinh la khoang thoi gian ma di thuong lugng mua c6 do léch
chuan nho hon —1trong it nhat 3 ngay lién tiép.

Tuong tu s6 liéu lwong mura, s6 liéu bt xa séng dai di ra khoi bau khi quyén (OLR)
quan tric bang vé tinh ciing dwoc st dung dé nghién ciru gian doan GMMH [8-9]. [10] sir
dung cac di thuong OLR trung binh ngay trong 17 nam (1979-1995) dé xac dinh céc sy kién
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gian doan khi di thuong OLR trung binh ngay, tinh trung binh & An Do (18°-28°N, 73°—
82°E), vuot qua +10 Wm™2 trong ti thiéu 4 ngay lién tiép. ‘Trong khi do, [11] da tinh toan sy
khéc biét di thuong OLR trung binh giira hai khu vuc la tiéu luc dia An Do (10°-30°N, 65°—
85°E) va vung xich dao An D6 Duong (10°S-5°N, 75°~95°E) va xac dinh cac giai doan hoat
dong va GPGM 1a khi chi s6 ndy lan luot 1a 4m va duong.

Cac nghién ctu khac [12-13] chi ra rang thoi ky gié mua gian doan trung vai thoi ky gio
d6ng manh nhit va gi6 dong s& yéu dan di vao cudi thoi ky gian doan. Trong cac nghién cau
[14-15], da st dung gi6 vi huéng muc 850 hPa dé xac dinh cac cac dot GPGM véi tiéu chi la
khi gi6 vi huéng muc 850 hPa suy yéu (< 3 m/s) chiém wu the trén khu vuc (10°-20°N, 65°—
95°E) cua An Pg. Cang tir viéc nghién ciru xu hudéng suy yéu cua gid mua tay nam trén ban
dao An Do trong khoang thoi gian tir nam 1950-2002, [16] da két luan sé ngay gié mua gian
doan/yéu 1a nhitng ngay c6 gi6 vi huéng trung binh myc 850 hPa trén khu vuc (10°-20°N,
70°-80°E) bang hoic nho hon 9-11 m/s. [17] trudc d6 ciing da dé xuat mot chi tiéu dua trén
cuong do gio vi hudéng 850 hPa trén khu vyc (10°-20°N, 70°-80°E), dai di¢n cho vi tri cua
dong siét gio tay tang thap, trong viéc xac dinh cac dot gian doan cua ISM. Trong giai doan
gian doan, dong siét gi6 tay tang thap di chuyén qua miii phia nam ctia An D6, dan dén luong
mua trén An Do giam va uc ché d01 luru trén khu vire phia déng xich dao An Do Duong.

Ciing c6 nhiéu nghién cau vé hoat dong caa GMMH trén khu vuc Viét Nam, trong d6 c6
ca nhitng nghién ctu st dung chi sb gio vi huéng dé xac dinh GBPGM. Vi dy, khi phan tich
chi tiéu U850hPa, lugng mua va gradient kinh hudng cua nhiét d6 muec trén cao, [1] da chi ra
rang chi tiéu U850hPa c6 thé sur dung dé xay dung chi s6 GMMH cho khu vyc Nam Bd. [3]
da xéc dinh cac dic trung GMMH & Viét Nam dya trén chi s6 VSMI dugc tinh bang gi6 vi
huéng muc 850 hPa (5°-15°N; 100°—110°E) (m/s). S6 dot gian doan dugc xac dinh la
khoang thoi gian gio dong thay thé gi6 tay trong mia GMMH, hay n6i cach khac la khi chi sé
VSMI c6 dau “~”. Ngoai ra, két qua ciing cho thay trong moa hé El Nino va trung gian—pha
néng, s dot gian doan it hon so véi mua hé La Nina va trung gian—pha lanh. Tuong ty, [2]
cling sir dung chi s6 gié vi huéng myc 850 hPa dé dua ra chi s6 GMMH va xac dinh GBGM
trén khu vuc Nam Bo.

Nhitng nghién ciu néi trén cho thay sb liéu gié vi huéng muc 850 hPa cd thé dugc sir
dung dé xac dinh cac dot GDGM trén khu vuc Nam Bo. Uu diém cua chi s6 nay 12 vira phan
anh dugc hoan luu quy mé 16n, déng thoi phan anh dugc mét phan co ché mua cua khu vuc
nghién ctu. St dung chi s6 gié vi huéng, muc tiéu caa bai béo nay 1a phan tich sy bién doi
ctia GDGM trén khu vuc Nam Bo theo thoi gian (thap ky, nam, thang trong nam) va méi quan
hé vai ENSO. Ngoai ra, phan tich téng hop hinh thé thoi tiét nhitng ngay trude va sau gian
doan ciing duoc thuc hién, day 1a nhitng diéu chwa dugc dé cap dén trong cac nghién ctu
trude day cho khu vuc Nam Bo. Tiép theo, muc 2 dudi day mé ta s6 liéu va phuong phap
nghién ctru, muc 3 dwa ra két qua va thao luan, trong khi két luan duoc tém tat trong muc 4.

2. S6 liéu va phwong phap

2.1. 86 liéu

Sé liéu duoc str dung trong nghién ctru ndy 1a s6 lidu tai phan tich trung binh ngay duoc
cung cap bai Trung tdm Du bdo Han vira Chau Au (ERAS5), ¢6 do phan giai 0,25° x 0,25°.
Trong do, cac truong gioé vi hudng va do cao dia thé vi tai cac muc dang ap co ban trong thoi
ki 19812020 duoc sir dung dé xac dinh ngay va cac hinh thé thoi tiét trong thoi ki GDGM.
Ngoai ra, nghién ctu da sir dung chi s6 Nino dai duong (ONI) cua Co quan Quan ly Dai
duong va Khi quyén Quéc gia Hoa Ki (NOAA) dé xac dinh thoi ky ENSO. by 1a nhing
nguodn s liéu dang duoc sir dung rat nhiéu trong cac nghién ctu gan day trén thé giéi cho
muc dich twong tu va dugc cho trén cac website:

https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-pressure-levels?tab=ove
rview va http://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php.
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2.2. Phuong phap nghién ciru

Nhu di noi, chi s6 gi6 vi hudng l1a chi sé gié mua duoc sir dung rong rai trén thé gigi, vi
vay nghién ciru nay dé xuat sir dung gio vi huéng tai phan tich myc 850 hPa lay trung binh
trong mién (5°-15°N, 100°-115°E) dé xac dinh cac dot gian doan cia GMMH cho khu virc
Nam Bo (Hinh 1). C6 thé thiy 1a kich thudc mién tinh chi s6 GMMH trong bai bao nay twong
duong voi kich thuéc mién tinh chi s6 gié mua trong cac nghién ciu trude day. Tiép theo, chi
tidu [18] duoc sir dung dé xac dinh ngay bung nd va két thic cia GMMH trén khu virc Nam
Bo, tir d6 xac dinh duoc cac dot gian doan trong thoi ky GMMH. Cu thé la:

30N
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¢

QOC.HOANG SA
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, R
10N 1 a0 TRUONG o ;
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Hinh 1. Mién tinh chi s6 GMMH cho khu vyc Nam B6 (Hinh chir nhat mau do).

- Ngay bung né6 GMMH la ngay dau tién caa chudi cé gié vi huong lién tuc dwong va c6
chtra hau bung né. Hau bung né 1a hau dau tién sau ngay 25/04 (bat dau tir hau 24) thoéa man
ddng thoi ca hai diéu kién: Gio vi huéng trung binh > 0 trong hau bung né; Trong bdn hau
lién tiép, gdm ca hau bung no, gid vi hudng trung binh > 0 trong it nhat 3 hau va gi6 vi huéng
trung binh caia bon hau d6 phai > 1 m/s.

- Ngay két thic GMMH duoc xac dinh 1a ngay trudc ngay dau tién caa chudi co gié vi
hudng lién tuc am va chira hau két thic. Hau két thic duoc dinh nghia la hau sau ngay 15/09
(bat dau tir hau 53) thoa man: Gi6 vi huéng trung binh < 0 trong hau két thic; Trong bon hau
lién tiép, bao gom ca hau két thic, co dudi ba hau co gio vi hudng trung binh > 0, gié vi
huéng trung binh caa bdn hau < 1 m/s. Sau hau két thic, khdng xuat hién hau nao thoa man
diéu kién caa hau bung n6 GMMH.

- Sau khi xac dinh duoc ngay bat dau va két thdc caa GMMH trén khu vuc nghién ciu,
cac dot gian doan gi6 mia s& duoc xac dinh khi gi6 vi huéng doi tir dau dwong sang dau &m
va duy tri it nhat 3 ngay lién tuc trong mia GMMH di dugc xac dinh.

Thoi ky ENSO sé dugc xac dinh thong qua chi s6 ONI tai vung Nino 3.4 dugc quy dinh
theo NCAR/NCEP nhu sau: Pha El Nino 1a cic giai doan ¢6 chi s6 ONI 16n hon hoic bang
0.5 téi thiéu phai lién tuc trong 5 thang lién tiép; Pha La Nina 1a cac giai doan c6 chi s6 ONI
nhé hon hoic bang —0,5 téi thiéu phai lién tuc trong 5 thang lién tiép; Céc giai doan con lai ¢d
chi s6 ONI nam trong khoang tir —0,5 dén 0,5 la cac pha trung tinh cia ENSO. Chi s6 nay
duoc tinh toan dya trén gia tri di thuong nhiét dd mat nudc bién trung binh truot ba thang tai
vung Nino 3.4, cho khu vuc (5°S-5°N, 120°-170°W).
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3. Két qua va thao luan

3.1. Thong ké qua cdc thip ky

Do dai cac dgt GBDGM trén khu vuc Nam B¢ thoi ky 1981-2020 dugc biéu dién trong
Hinh 2. C6 thé thy, do dai mot dot gian doan GMMH trén khu vuc Nam B trung binh 12 5
ngay, kéo dai nhét cd thé 1én dén 14 ngay. Cac dot gidn doan chii yéu kéo dai tir 3 dén 5 ngay
khi c6 dén 23 dot gian doan kéo dai 3 ngdy, 8 dot kéo dai 4 ngay va 11 dot kéo dai 5 ngay. S6
lwong cac dot gian doan GMMH kéo dai tir 6 ngay trd 1én co xu hudng giam rat nhanh, chi
con khoang 4 dén 1 dot. Nhur vay, cac dot gian doan GMMH kéo dai hon 10 ngay c6 thé xem
la cac su kién hiém, khi hon 1 thap ky mai xay ra 1 lan.

S6 dot va db dai ciac dort gidn doan GIMIVIH 1981-2020

24
22
20
18
16
14

56 dot

N b O ® O

3 a 5 6 7 8 9 10 11 14

S& ngay gian doan
Hinh 2. B4 dai cac dot GBDGM trén khu vuc Nam B6 thoi ky 1981-2020.

Do dai cac dot GPGM trong tirng nam thoi ky 1981-2020

S dot

[

e en 3 - o w ooy o
=i~ R B @B & - = = = a
88 a&88

gay M O-14 ngay
Hinh 3. B dai cac dot gian doan qua tirng nam trén khu vec Nam Bo trong thoi ky 1981—2020.

Hinh 3 m6 ta bién dbi sb dot va do dai caa cac dot gian doan GMMH qua tirng nim trén
khu vic Nam Bo trong thoi ky 1981-2020. Hau hét s6 dot GDGM xay ra trong cac nam trén
khu vuc Nam Bo c6 thoi gian kéo dai tir 3-5 ngay va co thé xay ra dén 3 dot trong 1 nim. Céc
dot gian doan kéo dai hon chi xay ra tir 1 dén 2 dot/nam, va cha yéu chi c6 1 dot. Mot diéu
dic biét 1a vao thap ky sau nam 2010 c6 dén 8 nam khong xuat hién dot gian doan nao kéo dai
6-8 ngay. Nhitng nam GMMH khong bi gian doan bao gdm: 1982, 1986, 1990, 1991, 1993,
1994, 2004, 2006, va 2012. Tuy nhién, xu thé tuyén tinh theo thoi gian cua s6 dgt GDGM Vi
d6 dai khac nhau khong thoa man kiém nghiém Mann—Kendall voi d6 tin cay 5% (két qua
khong dua ra). Piéu ndy cho thiy nguy co thiéu hut ngudn nudc & qui mo thap ky do bién doi
s6 dot GDGM la diéu kho c6 thé xay ra trén khu vuc Nam Bo.
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S6 dot va s ngay GDGM trong cic thang

§6 dot

5 6 7 8 o 10

Thang

3-S5 ngay 6-8 ngay N O-14 ngay —@— S& ngay

Hinh 4. S6 ngay va sé dot GPGM trong cac thang gié mua trén khu viee Nam Bo thoi ky 1981-2020.

Hinh 4 biéu dién s6 ngay va s6 dot GDGM trong cac thang GMMH (thang 5 — thang 10)
trén khu vuc Nam Bo thong ké trong thoi ky 1981-2020. C6 thé thay gian doan GMMH khu
vuc Nam B6 xay ra nhidu nhét vao thang 9 khi cé sy ting vot ca vé s6 dot va sb ngay gian
doan. Dang chu y 1a co6 t6i 5 dot gian doan kéo dai 9-14 ngay xdy ra trong thang nay, chiém

50% s6 dot kéo dai 9-14 ngay trong ca mua GMMH. Vé mit khi hau, diéu nay cho thay nguy
co mat can bang can can nudc, néu co, s& bit dau xay ra trong thang 9. Cac thang con lai nhu
thang 5 ¢6 s6 dot va s ngay gian doan cao thtr 2, sau d6 giam dan vao cac thang 6-8 khi
GMMH buéc vao giai doan thinh hanh va hoat dong 6n dinh. Sang thang 10 khi GMMH
chuén bi két thuc, s6 dot va s6 ngdy GDGM c6 sy giam déng ké khi chi xay ra 6 dot véi 37
ngay gian doan.

S6 ngay, s6 dot, dd dai trung binh 1 dot GPGM trong cac théi ky ENSO

120 —

S8 ngay/sé dot
=2
[=]

B J
0
El Nino La Nina Trung tinh

. Dot I Ngay Bo dai dot

Hinh 5. S ngay, $6 dot va @6 dai trung binh dot GPGM trén khu vuc Nam B9 trong céc thoi ky
ENSO giai doan 1981-2020.

Hinh 5 md ta sé ngay, s6 dot va d6 dai trung binh cia mot dot GPGM trong céc thoi ky
ENSO trén khu vic Nam B giai doan 1981-2020. Két qua cho thdy sé ngay va sé dot gian
doan GMMH trén khu viuc Nam Bo trong thoi ky EI Nino thap hon rat nhiéu so véi thoi ky La
Nina va thoi ky ENSO trung tinh. Trong khi thoi ky EI Nino chi ¢d sé dot gian doan 12 9, s6
ngay gian doan 1a 39 ngay thi trong thoi ky La Nina 1én dén 21 dot v6i 106 ngdy GDGM. Tha
vi 1a con sb tuong tng cho thoi Ky trung tinh 14 25 dot va 153 ngay, cao hon ca thoi ky La
Nina.

Ngoai ra, thoi gian trung binh cia mot dot gian doan GMMH trong thoi ky El Nino ciing
khong kéo dai nhu trong thoi ky La Nina. Cu thé 1a trong thoi ky El Nino céac dot gian doan
kéo dai chi khoang 4 ngay con thoi ky La Nina la khoang 5 ngay va thoi ky trung tinh 1a
khoang 6 ngay. Diéu nay cho thay cac dot GDGM trong thoi ky trung tinh va La Nina kéo dai
va manh hon so véi thoi ky El Nino, dic biét 1a trong thoi ky trung tinh khi ma tan suat xay ra
gian doan ciing nhu do dai trung binh cho mét dot gian doan déu cao hon hin so véi thoi ky
El Nino.
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3.2. Phdn tich tong hop

Gian doan GMMH trén khu vuc Nam B6 xuét hién do su bién dbi cua cac trung tam khi
ap va hoan luu quy mé 16n. Trong muc ndy, phén tich tong hop (composite analysis) duoc sir
dung dé mé ta dién bién hinh thé thoi tiét thoi ky GDGM trén cac muc 850 va 500 hPa. Dudi
day, thuat ngir “dau mua” duoc dinh nghia mot cach dinh tinh 13 thoi ky sau khi bung nd gid
mua cho dén hét Thang 7, trong khi “cudi mua” 1a thoi ky con lai cho dén khi GMMH két

thic.

3.2.1. Thoi ky dau mua

Hinh 6 biéu dién su bién d6i cua hinh thé thoi tiét myc 850 hPa trong 3 ngay trude va sau
GDGM thoi ky dau mua. Trén muc 850 hPa trude ngdy gian doan, ap cao Tay Bic Thai Binh
Duong (ACTBD) ¢6 xu thé mé rong pham vi hoat déng vé phia tdy va anh hudng truc tiép
dén khu vyc Bién Pong, thé hién dinh tinh bang duong dang cao 148 dam. Trong khi dé, ap
cao Mascarene suy yéu nhanh ¢ nam ban cau (Hinh 6a—6c). Vao ngay gié mua bat dau gian
doan, hoan luu gié déng & ria phia nam ciia ACTBD di day Iui gi6 ty dang hoat dong trén
khu vuc vé phia tay, hoan luu gié dong—dong nam & ria phia nam cta ap cao nay da thay thé
cho gio6 tay trong nhitng ngay GDGM trén khu vyc Nam B¢. Sau khi xdy ra gian doan gio6
mua, ludi ACTBD c6 xu hudng rat dan vé phia dong, pham vi hoat dong thu hep so v&i ngay
bat dau gian doan, tao diéu kién thuén loi cho gi6 mua hoat dong trd lai (Hinh 6e—6g) trong

nhitng ngay sau do.
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Hinh 6. Gi6 va do cao dia thé vi trung binh muc
850 hPa 3 ngay trudc va sau gian doan thoi ky
dau mua GMMH: (a) 3 ngay; (b) 2 ngay; (c) 1
ngay trudc gian doan; (d) ngay bat dau gian
doan; (e) 1 ngay; (f) 2 ngay; (g) 3 ngay sau gian

doan.

50

Trén myc 500 hPa (Hinh 7), c6 thé thiy rd hon qua trinh 14n vé phia tdy cua ACTBD,
trong d6 tr ngay —3 dén ngay 1, 4p cao nay lan ve phia ty khoang 30° kinh tuyen, dong thoi

vé6i 1 ranh &p thap di chuyén vé phia dong va khoi sau nhat trong ngay 1 trén khu vic Dong
A, dy phan phia tdy caa ACTBD dich vé phia nam. Pang chii y 1a dao Java tré thanh bién
gi61 tr nhién ngan gi6 dong xich dao ¢ phia dong va gio6 tay xich dao & phia tay, va cd hai doi
gi6 ndy gan nhu ciing phat trién trong thoi ky GPGM. Doc theo vi tuyén 10°N, hoan luu gid

d6ng ¢ ria phia nam ctia ACTBD phat trién va bao trim toan bo khu virc Nam B6. Tuy nhién,

vao nhiing ngay trudc gian doan, khi ACTBD chua phat trién xudng dudi ting thap, gi6 Tay
Nam muyc 850 hPa van khong ché khu vygc Nam B6 do d6 chua thuc sy xdy ra GDGM nhu da

thiy trén day.
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3.2.2. Thoi ky cudi mua

Hinh 8 biéu dién sy bién doi theo thoi gian ciia hinh thé thoi tiét trong 3 ngay trudc va
sau GPDGM ¢ myc 850 hPa vao thoi ky cudi mia GMMH. Trén muc niay ACTBD ciing c6 xu
thé m¢ rong pham vi hoat dong vé phia tdy va anh huong tryc tiép dén khu vuc Bién Dong tai
thoi diém gié mua bat dau gian doan (Hinh 8a-8d). Tuy nhién c6 2 su khac biét dé nhan thay
so voi thoi ky dau mua: 1) ACTBD mé rong hon rat nhiéu theo chiéu kinh huéng, pham vi
hoat dong ctia n6 ciing md rong hon vé phia tiy so véi thoi ky ddu mua, dudng 148 dam tham
chi ap sat Trung Bo; 2) vi tri ctia 4p cao nay ciing dich nhiéu vé phia bic khi ma truc ctia no &
khoang 27°-30°N, trong khi vao d¢au mua vi tri truc ciia ap cao chi khoang 23°-25°N.
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Hinh 8. Gi6 va do cao dia thé vi trung binh muc
850 hPa 3 ngay trudc va sau gidn doan thoi ky
cubi mia GMMH: (a) 3 ngay; (b) 2 ngay; (c) 1
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doan.
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So voi thoi ky dau mua, vao thoi ky cudi mia GMMH khong c6 nhidu khac biét trong su
bién ddi hinh thé thoi tiét trén muc 500 hPa (Hinh 9), ngoai trir ACTBD md rong hon theo
chiéu kinh huéng va truc ciia né ndm cao hon vé phia béc trén muc nay, gidng nhu da mo ta
cho myc 850 hPa trong Hinh 8. Ngoai ra, ranh trén khu vuc Dong A cung phat trién va khoi
sau hon so v4i dau mua GMMH. Bleu nay c6 thé hiéu dugc khi bét dau sang mua thu, xody
thuan hanh tinh bat dau phat trién vé phia xich dao trong tién trinh mua hang nam.

{a) AVE UV & HGT_ 500mb_day—3 \ (b) AVE UV & HGT_500mb day—2
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4. Két luan

Duya trén sb liéu thong ké trong 4 thap ky 1981-2020 vé sb ngay va sb dot gian doan
GMMH trén khu vuc Nam B0 cho théy cac dot GDGM trén khu vuc Nam B0 chu yéu kéo dai
tir 3 dén 5 ngdy. Tinh trung binh, cac dot gian doan GMMH kéo dai hon 10 ngay chi xay ra 1
lan trong hon 1 thap ky. Pang chi y 1 vao thap ky sau nam 2010 c6 dén 8 nim khong xuét
hién dot gian doan nao kéo dai 6-8 ngay. Sir dung chi s6 gi6 vi huéng, ¢ nhitng nim GMMH
khong bi gian doan, hiu nhu twong ddng véi két qua cua nghién ctu [3]. Vé phan bé theo
thang, cac dot gian doan xay ra nhiéu nhat va kéo dai nhat vao Thang 9 sau d6 1a ¢én Théang 5,
giam dan vao céc Théng 6—8 khi ma GMMH ¢ khu vuc Nam B¢ da budc vao giai doan hoat
dong 6n dinh.

Khi xem xét mbi lién hé giira gian doan GMMH véi ENSO, két qua cho thiy sb ngay va
s0 dot gidn doan GMMH trén khu viuc Nam Bo trong thoi ky El Nino thap hon rat dang ké so
véi thoi ky La Nina. Hon nira, thoi gian kéo dai trung binh cua mdt dot gian doan GMMH
trong thoi ky El Nino ciing ngan hon, véi khoang 4 ngay so véi khoang 5 ngay trong thoi ky
La Nina. Dic biét, trong thoi ky ENSO trung tinh, ca sé ngdy, sd dot va thoi gian kéo dai
trung binh ctia 1 dot gian doan déu 16n nhét, cho thay tinh khé dy béo trong thoi ky nay.

Phan tich hinh thé thoi tiét myuc 850 hPa 3 ngay trudc va sau GPGM trong thoi ky dau
GMMH cho thay trong khoang thoi gian trude ngay gian doan, khu vuc Nam B chi yéu chiu
su anh huong ciia ACTBD dang mé rong vé phia tay, khi d6 hoan Iuu gi6 Dong-Dong Nam
tir ria phia nam ctia 4p cao nay di ddy Iui va thay thé cho gi6 Tay-Tay Nam dang hoat dong
trén khu vuc trong nhitng ngdy GDGM. Sau d6, ap cao nay ¢ xu hudng rit dan vé phia dong
theo thoi gian, pham vi hoat dong thu hep 1a déu hiéu cho su két thic gian doan vao nhiing
ngay sau d6 [12-13]. Vao thoi ky cudi mia GMMH, ACTBD mo rong hon rat nhiéu theo
chiéu kinh hudng so véi thoi ky dau mua, vi tri ciia ap cao nay ciing cao hon vé phia béc.

Trén myc 500 hPa, sy 1an vé phia tiy cia ACTBD dugc thé hién 1 rang hon gan lién véi
d6 1a su di chuyén vé phia d6ng va khoi sau cia mot rinh trén khu vuc Pong A. Chinh rinh
nay di day phan phia tdy cia ACTBD dich chuyén xudng phia nam, tao diéu kién thuan loi
cho hoan luu gi6 déng & ria phia nam ciia ap cao nay thong tri khu viee Nam Bo trén muye 500
hPa. So vai thoi ky dau mua, sy khéac biét trén myc 500 hPa bao gém 1) ACTBD m6 rong
hon rat nhiéu theo chiéu kinh huéng; 2) Truc cua ap cao nay cling tién xa hon vé phia béc; va
3) Rénh trén khu vuc Pong A khoi sdu hon. Tét ca nhitng dau hiéu trong mo ta phan tich tong
hop trén day c6 thé tmg dung trong thyc tidn dé canh bao cac dot GDGM xdy ra trén khu vuc
Nam B¢.

DPong gop cua tac gia: Xay dung y tuong nghién caru: N.M.T.; Lya chon mién tinh, thoi gian
tinh: V.T.M.H., N.M.T.; Tinh va xtr 1y so liéu: V.T.M.H.; Viét ban thao bai bao: V.T.M.H.;
Chinh sua bai bao: N.M.T.

Loi cam on: S6 lidu dung trong nghién clru nay dugc cung cap boi Trung tdm Dy bao Moi
truong Hoa Ky, Trung tim Dy bao Thoi tiét Han vira Chau Au,

Loi cam doan: Tap the’tac gia cam doan bai bao nay la cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir bat ky nghién ciru nao trude day;
khéng co su tranh chap lgi ich trong nhom tac gia.
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Summer monsoon breaks over South Vietnam in the latest
decades

Vu Thi Mai Hoa!, Nguyen Minh Truong®*
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Abstract: In this study, summer monsoon breaks (SMB) over South Vietnam in 4 decades
1981-2020 were investigated. Using reanalysis ERAS data, it can be seen that SMB spells
often last for 3-5 days, and very rarely exceed 10 days. In annual march, SMB peaks in
September when both SMB—day and SMB-spell number dramatically increase. SMB—day
and SMB-spell number and SMB-spell length are smallest in EI Nino years, but largest in
neutral ENSO years. The reason that causes SMB over South Vietnam is due to westward
expansion to Bien Dong basin of the subtropical Pacific high (SPH) at 850-hPa level. In the
middle troposphere, at 500-hPa level, there is also a trough that deepens southward over
East Asia and pushes the western part of SPH into Bien Dong basin prior to SMB. During
the summer monsoon march, one may observe changes in intensity, scale, and position of
SPH and the trough over East Asia.

Keywords: Summer monsoon breaks; Zonal winds; ENSO; ERAS.
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TOm tat: Bai bao nay trinh bay két qua nghién ciru ing dung sb liéu mé hinh sé do cao vt
thé bé mat (DSM) dé 1ap ban dd hién trang vi pham hanh lang k¥ thuat cong trinh tram quan
trac khi twong bé mat. S6 liéu DSM duoc sir dung dugc khai thac tir ngudn sb liéu NextMap
World30 mién phi trén mang Internet. Qua trinh danh gia va 1ap ban dd hién trang vi pham
hanh lang k¥ thuat str dung ngudn sb liéu NextMap World30 duoc thuc hién cho 12 tram
quan tric khi twong bé mit trén khu vuc ddng bang Bic Bo. Két qua danh gia cho thiy sai
s6 do cao cua ngudn sb liéu NextMap World30 twong ddi nho & cac khu vuc dong béng va
c6 sai s6 16n & cac khu vyc ¢ dia hinh thay d01 phre tap. Két qua phan tich cac ban db hién
trang vi pham hanh lang ky thuét st dung nguon s0 liéu NextMap World30 (so liu cong bd
nam 2014) cho thiy mét sb cac tram quan trac khi tuong bé mat & khu vuc dong bang Bic
B da co6 xay ra vi pham an ngir boi cac vat thé cb dinh theo cac murc d6 khac nhau. Két qua
nay hoan toan phii hgp véi thuc té vi pham da dién ra tai tram.

Tir khéa: S6 liéu DSM; Hanh lang k¥ thuat; Ngudn NextMap World30.

1. M& dau

Trong 20 nam gan ddy, dat nudc phat trién manh mé&, mat do xay dung cac cong trinh
nha &, giao thong, ha tang co s& phat trién nhanh chong. Do d6, viéc vi pham hanh lang an
toan ky thuat tram khi tuong bé mit ngdy cang phtc tap va nghiém trong anh huong dén chat
luong s lidu quan trac. Két qua danh gia vi pham hanh lang ky thuat trén mang ludi quan
trac khi twong bé mit (tram tha cong) theo qui dinh trong Luat KTTV cho thiy c6 dén
121/182 tram d3, dang xay ra vi pham (chiém dén 66,5%). Cac khu vuc xay ra nhidu vi pham
nhat 1a Nam B¢ (c6 dén 24/24 tram bi vi pham), Nam Trung B9 (14/14 tram), Tay Bac (20/22
tram), BDong Bic (17/25 tram), Viét Bic (15/28 tram), déng béng Bic Bo (11/14 tram), Bic
Trung B (6/22 tram), Trung Trung Bo (5/15 tram). Nhu vdy, c6 thé thiy viéc vi pham hanh
lang k¥ thuat cong trinh quan tric khi twong bé mit dang xay ra trén pham vi toan quéc [1].

Ngay 19 thang 6 nam 2016, Thu tuéng Chinh phu da ban hanh Nghi dinh s6 38 dé qui
dinh chi tiét mot s6 diéu ctia Luat KTTV trong do tai cac Diéu 6, 7 va 8 ctia Nghi dinh da qui
dinh rét chi tiét (dinh lwong hoa) vé hanh lang k¥ thuat cho céc loai cong trinh KTTV [2-3].
K& tir khi Nghi dinh 38 c6 hi€u lyc tir 1 thang 7 ndm 2016 cho dén nay, cac UBND céc tinh,
thanh phd da xay dung va ban hanh ké hoach t6 chirc trién khai Nghi dinh 38 trong d6 c¢6 yéu
cau Nganh KTTV can sém cong bd cac mde chi giéi hanh lang k¥ thuat cho cac tram KTTV
dong trén dia ban tinh dé phuc vu cong tac xir Iy vi pham ciing nhu diéu chinh quy hoach cta
dia phuong. Tuy nhién, viéc trién khai xay dung cac mdc chi gidi hanh lang k¥ thuat cho cac
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tram KTTV da gap nhiéu kho khan, han ché do thiéu vé ngué)n kinh phi va vuéng mac, nhat
4 tai cac tram da c6 vi pham boi cac cong trinh xay dung kién c6, ton tai nhiéu nim.

Dé giai quyét cac bét cap noi trén, viée nghién ctru tng dung cac ngudn s liéu vién tham
1a huéng di ph hop cho ca hién tai (d¢ 1ap ban do hién trang vi pham hanh lang k¥ thuat)
cling nhu trong twong lai (dé giam sat va ngan chin kip thoi cac vi pham c6 thé xay ra). Dit
liéu m6 hinh d6 cao sb (DEM) va m6 hinh bé mat s6 (DSM) da duoc phat trién va sir dung
phd bién cho trong nhiéu bai toan lién quan dén GIS, quan 1y tai nguyén thién nhién, xay
dung co so ha tang, giam sat thién tai,... [4-16]. Tuy nhién, viéc tng dung cac ngudn sb lidu
nay cho bai toan quan 1y vi pham hanh lang k¥ thuat cong trinh KTTV van chwa duoc thyuc
hién. Bai bao nay sé trinh bay két qua thu nghiém ng dung s6 liéu m6 hinh s6 bé mit (Dlgltal
Surface Model — DSM) dugc chiét xuét tir ngudn NextMap World30 dé thiét lép cac ban o
hién trang vi pham hanh lang k¥ thuat cho mang luéi quan tric khi twong bé mit trén khu
vuc dong bang Bac Bo. Phan 2 s& mo ta phuong phap 1ap ban do hién trang vi pham va tap
dir liéu dugc su dung. Két qua lap ban dd hién trang dugc dua ra trong phﬁn 3. Cubi cung la
két luan va kién nghi.

2. Dir liéu va phwong phap nghién ctru

2.1. Nguon dir liéu NextMap World30

B0 dit liéu DSM toan cau mang nhan hiéu NEXTMap World30 1a san pham ban quyén
cua hang Intermap Technologies — duoc tich hop boi thuét toan tron dir liéu (fusion) ban
quyén tir nhitng ngudn dit liéu san c6 nhu SRTM v2.1, ASTER GDEM v2, GTOPO30 va sau
do, dugc hi€u chinh d cao dya trén dir liéu LIDAR chup tir vé tinh ICESat. San pham 1a b
dir liéu DSM ddng nhat trén toan cau voi do phan giai ngang 30 ‘m va c6 d¢ tin cdy cao do
1ap day nhitng khu vurc khong co dit lidu, loai trir dugc nhig sai s6 va nhitng diém di thuong.
Bo dir lieu NEXTMap World30 dugc cung cap véi cac tinh nang k¥ thuat [17-18] nhu sau:

- P06 phén giai khong gian m6 hinh s6 bé mit dia hinh: 30 m x 30 m;

- B0 chinh xac @ cao tir 5 dén 10 m;

- Sai s6 trung binh binh phuong (RMSE) 10 m theo chiéu d6 cao (duoc danh gia theo
phuong phap sai s6 tuyén tinh LE95) va theo chiéu vi tri khong gian (dwgc danh gia theo
phuong phap sai s6 khoang cach CE95);

- Dit liéu d¢ cao cho tung pixel chtra trong dinh dang *.bil — 32bit

- D6 cao mit nude bién dugc gan gia tri 0;

- H¢ toa d6 dia ly, datum WGS—-84.

B0 dit liéu NEXTMap World30 duoc cung cip dudi dinh dang *.TIF v6i dang anh chira
thong tin GPS di kém va c6 thé dé dang doc dugc béi cac phan mém GIS/ vién tham thong
dung nhu ArcGIS, Maplnfo, Global Mapper,... Nghién ctru img dung nguon dir licu DSM
tir bo dir lieu NEXTMap World30 duge cung cap micn phi, ing dyng dé tinh toan vi pham
hanh lang ky thuat (HLKT) cho mang ludi quan trac khi twong bé mat trén khu vuc dong
bang Bic Bo. Pé c6 duoc bo dit liéu nay, trude tién phai ding ky tai khoan tai dia chi [19].
Sau khi da dugc cap tai khoan, c6 thé truy cap dir lidu tai dia chi [20] trong d6 c6 thé truy
suit dit lieu DSM cua bat ky vi tri nao trén tréi dét. Dt liéu DSM duoc chia theo cac manh
ban d6 dia 1y, kich thudc 5 x 5 d6 dia ly. Vi du méanh dién tich tir: 15° dén 20° vi do N; 105°
dén 110° kinh d6 E. Tai déy ta c6 thé tai dir liéu DSM cua khu vuc déng bang Bic Bo. Sau
khi da lay duogc dir lidu, tiép tuc st dung phan mém Global Mapper dé xur 1y file dang * . TIF
dé léy cac gia tri DSM cling nhu thyuc hi¢n chuyén ddi vé hé toa do VN 2000.

2.2. Phuwong phdp xir Iy s6 liéu va ldp ban do hién trang vi pham hanh lang ky thudt

Hinh 1 dudi day dua ra qui trinh chuén hoéa s liéu DSM ciing nhu dua s6 liéu sau khi
da chuan hoa dé dua vao CSDL quan 1y s6 liéu DSM. Khéi niém “chuén hoa” dir liéu ¢ day
duogc hiéu 1a qua trinh xtr 1y so liéu ban dau dé ra mot dang di liéu mdéi dap tng duoc yéu
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cAu cua cac nodi dung nghién ctru va gém cac budce thuc hién nhu sau: Giai ma sd liéu géc;
Tim kiém va ghép cac manh ban d6; Noi suy dir lidu vé cac diém hodc ludi theo yéu céu
Chuyén doi dir liu vé dang sb nguyén duong dé giam dung luong luu trit va ting hiéu suat
nhap/truy xuit sd liéu vao/ra CSDL.

S0 ligu DSM cida
NextMap World30

Nhip liéu qua
GUI hoac tir file

Chuyén file vio Co sé dir liéu
A 5 li¢u vé dinh theo ding thw muc DSM
da ng NetCDF

Hinh 1. So d6 qui trinh chiét xuat s6 liéu DSM tir nguén NEXTMAP WORLD30.

Tai budc giai ma so lidu géc tiy theo dinh dang s6 liéu gbc duge cung cép dé tién hanh
giai ma dé 13y ra cac gia tri cu thé. Nghlen cliru nay sur dung cac phan mém san co di kém voi
b s6 lidu NextMap World30 dé tién hanh giai mé so liéu va cling truy xudt sb liéu ra cac
dinh dang phd bién nhu text, xIs,... Sau khi tat ca s liéu DSM céan thlet da dugc gidi ma,
bude tiép theo 1a tir khu vye nghlen clru, tién hanh xac dinh duoc can ghép dir liéu tir bao
nhiéu manh ban db dang c6 dé dam bao dir liéu bao phu toan bo khu vue nghién ctru. Khu
vuc nghién ctru ¢ day chinh la pham vi xung quanh tram quan trac v&i ban kinh 500 m tinh
tir toa do cua mdc cao do dat trong vuon quan trac khi tuong.

Vi sb lvong manh ban dd sb liéu DSM tir nguon NEXTMap World30 da dugc xac dinh,
budc tiép theo 1a dua dir lidu tir ludi theo quy dinh cia NEXTMap World30 vé ludi tinh toan
cta nghién cuu. Cy thé, dé phuc vu cho cd muc dich so sénh cac nguén $6 liéu DSM véi nhau
cling nhu danh gia voi s6 liéu do thuc té (tai mot s6 vi tri do cu thé ngoai thuc dia) va phuc
vu qué trinh tinh toan, hién thi ban db vi pham trén ludi, qua trinh noi suy theo khong gian
s€ duoc thyc hién cho 2 dang gém:

+ Noi suy tir lugi NEXTMap World30 vé diém khong ché dé phuc vu danh gia: sir dung
phuong phap noi suy diém gan nht;

+ Noi suy tur lu6i NEXTMap World30 vé ludi ban d6 vi pham hanh lang k¥ thuat: st
dung phuong phap noi suy song tuyén tinh

Ludi ban do vi  pham hanh lang ky thuét la dudi ludi tron c6 tam tai vi tri mdc cao do dit
trong vudn quan trac khi trong. Lué6i tron dong tim nay gém cac duong tron c6 ban kinh lan
luot 1a 10 m, 50 m, ... dén 500 m theo phwong ban kinh (hay néi cach khac 1a d¢ phan giai
theo phuong ban kinh 13 50 m). Theo goc phan vi, dé tai stir dung 12 goc phuong vi chinh tir
hudng 0 do dén 330 do (d6 phan giai theo phuong ban kinh 14 30 d6). Ly do chi lya chon 12
goc phuong vi la do pham vi lap ban db 1a twong d6i nho nén viéc chua qua nho goc phuong
vi khong chi tiét hoa dugce thém murc d6 vi pham nhung lai lam tang khéi lwong xir Iy va luu
trir dit liéu 1én rat nhiéu. Nhu vay, tong sd nat ludi cia ludi ban do vi pham hanh lang k¥
thuat la 11 x 12 = 132 nat ludi.

Dé 1ap ban dd hién trang vi pham hanh lang k¥ thuat, trong nghién ctru nay, chung t6i
can clr theo Diém a, Khoan 2, Diéu 7 ciia Nghi dinh 38/2016/ND—CP nhung cach thirc tinh
toan vi pham s& cdn ct vao chénh l1éch d6 cao cua vat thé va do cao 1y thuyét Hp (Hinh 2).
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Gi4 tri Hp duoc tinh tir mbc cao do (A) voi khoang cach AC da biét (khoang cach tir mde
dén vat thé (C)) va goc BAC cb dinh 1a 10 d6.

Qué trinh xir Iy s6 liéu DSM tir ngudon NEXTMap World30 ciing nhu tao 1ap ban do hién
trang vi pham hanh lang k¥ thuét néi trén duoc ap dung cho 12 tram quan tric khi tuong bé
mit trén khu vuc dong bang Béc Bo. Cac tram khi twong Lang va Ha Pong khong duoc dua
vao nghién ctru do tir 2014 dén nay tai khu vire xung quanh cia cac tram ndy co sy bién dong
16n vé co so ha tAng nén tinh chinh x4c ctia ngudn s6 lidu NEXTMap World30 (duoc cong
bd nam 2014) khong dugc dam bao.

B

Hp

A C

Méc cao dé

Hinh 2. So @ minh hoa cach tinh do cao ly thuyét ciia mot diém bat ky theo Diém a, Khoan 2, Piéu
7 cua Nghi dinh 38/2016/ND-CP.

3. Két qua nghién ctru

3.1. PBanh gia sai 5o so voi cdc diém khong ché

Dua trén phuong phap danh gia, cic bang tir 1 dén 2 dwa ra két qua tinh toan céc chi sb
vé vi tri (AXY) va sai s6 vé d6 cao (AH). Tir cac bang nay c6 thé nhan thay nhu sau:

- Tai hau hét cac tram, sai s6 vé vi tri 1a khong qua 16n. Hay ndi cach khéc vi tri dit liéu
Nextmap world30 ding dé noi suy vé diém khong ché 1a rat gan;

- Vé mat trung binh, sai s6 do cao am (gid tri d§ cao Nextmap world30 cho 16n hon so
vo1 thuc té) duoc tim théy tai cac tram Ba Vi, Hung Yén, Nam Dinh, Nho Quan, Son Tay.
Trong khi sai s6 dwong (gia tri d6 cao Nextmap world30 cho nho hon so véi thyc té) duoc
tim thay 0 cac tram con lai;

- Néu xét vé gia tri tuyét d6i cia AH, dit liéu do cao duge ndi suy tir nguon Nextmap
world30 cho chét lugng tét nhat tai cac tram Van Ly, Thai Binh, Son Tay, Ninh Binh, Nho
Quan, Nam Pinh (c6 |AH| < 1m), ké tlep la cac tram Hung Yén, Hai Duong (c6 1m < |AH| <
5m). Cac tram c0 sai s6 d§ cao 16n nhét 12 Ba Vi, Chi Linh va Ctic Phuong (c6 |JAH| > 10m).
Nhu vay, co thé thay, cac tram nam & khu vuc dia hinh cao hodc khu vuc c6 dia hinh phtic
tap co sai s6 16n hon nhiéu so v&i cac tram & khu vue déng béng.

Cac két qua danh gia ¢ trén chua tinh dén qua trinh bién doi cta vat thé theo thoi gian.
Cu thé, sb liéu Nextmap World30 dugc cung cép nam 2014 trong khi vi¢c do dac cac diém
khéng ché duoc thuc hién trong ndm 2021-2022. Tuy nhién, qua khao sat thuc té thi su bién
dong 1a khong 16m.

Tuong tu nhu trén, két qua tinh toan va so sanh sai s vi tri va do cao giira ngudn s liéu
DSM dugc do dac tir thiét b bay khong nguoi 1ai Phantom 4 RTK tai 02 tram dugc khao sat
1a tram khi twong Ha Nam va tram khi twong Ninh Binh. C6 thé thay sai s vi tri gitra diém
dir liéu tir Phantom 4 RTK duoc liy dé noi suy vé diém khéng ché gan nhat 14 khong dang
ké, trung binh khong 1éch qua 0.3m. Néu so sanh v6i ngudn dit liu NextMap World30, thi
sai O Vi tri tir ngu6n Phantom 4 RTK 1a nho hon. Tuong ty, khi so sanh sai s6 d9 cao cua vat
thé ciing cho két qua twong tu. Cu thé, vé trung binh, AH tir nguén Phantom 4 RTK c6 gia
tri nho hon so voi nguén NextMap World30. Hay noi cach khéc, s6 litu DSM duoc do dac
tir Phantom 4 RTK cho d6 chinh x4c tot hon so véi NextMap World30 (gia thiét 1a khong co
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su thay ddi cua vat thé tir naim 2014 cho dén nay). Néu so sanh chi tiét cho tram Ha Nam va
tram Ninh Binh c6 thé thay Khuynh hudng sai s6 giira hai tap sd liéu twong ddi giéng nhau.
Cu thé, nhimg diém co sai s6 nho hoic 16n 1a thuong trung nhau gitra hai tap s liéu, chi co
1 vai diém khong ché 1a c6 su khac biét vé diu cua sai sb.

Biang 1. Két qua danh gid sai s6 vi tri gitra diém ludi DSM dugc lya chon dé noi suy vé 18 diém
khéng ché cho 12 tram khi tuong bé mat.

}?iém . Bawvi Chi Cuc Ha Hai Hung Nam Nho Ninh  Sen  Thai Vin
khong ché Linh  Phwong Nam  Duwong Yén Dinh Quan Binh Tay Binh Ly
1 0,35 0,67 0,05 0,1 0,72 0,22 0,1 0,28 0,24 0,07 0,08 0,12
2 0,88 0,73 0,25 0,25 0,18 0,14 0,2 0,24 0,11 0,15 0,09 0,11
3 0,43 0,32 0,14 0,08 0,13 0,09 0,26 0,25 0,1 0,12 0,11 0,13
4 0,56 0,33 0,13 0,19 0,28 0,16 0,29 0,23 0,08 0,25 0,08 0,02
5 0,21 0,26 0,09 0,28 0,1 0,65 0,33 0,16 0,05 0,17 0,17 0,11
6 0,05 0,31 0,14 0,62 0,12 0,15 0,09 0,16 0,26 0,08 0,11 0,15
7 0,16 0,18 0,24 0,18 0,11 0,18 0,38 0,13 0,25 0,08 0,2 0,08
8 0,04 0,37 0,04 0,21 0,09 0,32 0,43 0,3 0,28 0,13 0,2 0,14
9 0,49 0,69 0,04 0,08 0,21 1,27 0,2 0,37 0,31 0,16 0,16 2,75
10 0,04 0,74 0,19 0,28 0,08 0,13 0,25 0,05 0,27 0,13 0,19 0,14
11 0,3 0,29 0,16 0,07 0,18 0,22 0,26 0,11 0,23 0,21 0,16 0,02
12 0,05 0,13 0,23 0,25 0,01 0,08 0,23 0,2 0,18 0,11 0,1 0,15
13 0,09 0,32 0,03 0,17 0,41 0,04 0,11 0,11 0,08 0,1 0,24 0,06
14 0,25 0,58 0,03 0,21 0,27 0,2 0,28 0,24 0,1 0,09 0,08 0,04
15 0,1 0,64 0,14 0,12 0,08 0,59 0,15 0,23 0,15 0,08 0,06 0,13
16 0,15 0,13 0,18 0,18 0,22 0,21 0,31 0,12 0,08 0,17 0,07 0,23
17 0,17 0,21 0,09 0,34 0,06 0,27 0,05 0,2 0,19 0,06 0,35 0,12
18 0,08 0,12 0,02 0,37 1,07 0,13 0,04 0,22 0,12 0,09 0,23 0,13
Trung binh 0,24 0,39 0,12 0,22 0,24 0,28 0,22 0,20 0,17 0,13 0,15 0,26
Béng 2. Két qua danh gia sai s6 do cao gitta DSM va d6 cao do dac tai 18 diém khéng ché cho 12
tram khi tuong bé mit.

]?iém  Bawi Chi Cuc Ha Hai  Hwng Nam Nho Ninh  Son  Thai Vin

khong ché Linh  Phuwong Nam Dwong Yén Pinh  Quan  Binh Tay Binh Ly
1 -10,61 15,24 -12,43 -0,76 -0,1 -4 -33 121 091 0,79 031 -031

2 -9,75 14,82 0,45 0,01 0,13 -364 -297 -105 0,32 2,3 0,5 0,44
3 -11,46 1421 -9,73 -0,62 0,53 -346 -2,33 -1,27 -1,9 51 -0,01 -2,14
4 -11,9 15,12 -21,26 -1,16 0,22 -364 -299 -172 -187 8,39 -0,07 -2,11
5 -10,87 14,87 -16,5 -062 099 439 -336 -136 -16 7,18 023 -1,24

6 -12,46 13,67 19,12 4,53 9,17 -3,3 -1,77 -1,98 2,87 3,02 3,08 0,93
7 -11,96 147 20,61 7,37 924 393 -216 -195 3,01 0,39 29 049
8 -13,24 15,39 15,89 6,45 8,58 -304 -187 -2,08 3,12 18,05 396 -0,64
9 -13,03 10,44 18,87 5,77 8,3 -2,92 -178 -2,29 -2,3 17,65 491 0,77
10 -14,2 8,45 19,03 6,28 4,2 -2,89 0,17 -265 -2,69 12,17 18 -0,83

11 —14,04 8,21 22,79 14,48 4,46 -2,95 -0,67 254 434 13,28 0,88 1,75

12 -14 121 19,17 14,69 3,95 -3,07 0,73 -2,23 3,22 1223 063 151
13 -13,88 11,93 19,43 4,71 4,43 -3,07 5,57 -2,15 -1,56 9,03 -1,69 -0,08
14 -13,79 13,65 18,36 4,65 5,03 -2,83 0,07 -2,22 7,42 9,27 151 -1,28

15 -13,95 13,58 18,65 8,38 4,53 -329 0,22 0,34 6,4 3,36 1,24 4,78

16 -13,9 12,75 24 8,68 5,14 -146 -0,32 0,72 2 4,68 -0,32 4,29

17 -13,35 12,17 22,1 5,81 499 147 0,38 0,03 0,41 4,91 0,38 -0,2

18 -13,18 1,68 24,88 6,27 664 152 -128 015 6,47 3,08 0,68 0,51
Trung binh  -12,75 12,39 11,30 5,27 441 305 -103 -143 061 7,49 1,09 0,23




Tap chi Khi twong Thiy van 2022, 744(1), 57-66; doi:10.36335/VNJHM.2022(744(1)).57-66 62

3.2. Bdnh gid két qua ldp ban do hién trang vi pham hanh lang kj thudt

3.2.1. Hi¢n trang vi pham dya trén s6 lidu DSM dugc chiét xuét tir nguén NextMap World30

Két qua lap ban do cho thiy vi pham xdy ra tai 04 tram gém tram khi tugng Ba Vi, Clic
Phuong, Hung Yén, Ha Nam va Nam Binh (Hinh 3 — Hinh 4). Cac tram con lai khong ¢ vi
pham trong pham vi 100 m tinh tir 4 géc vuon ra xung quanh (do khong vi pham nén khong
dua ra cac ban d6 hién trang vi pham). Trong d6 vi pham lon nhat xay ra tai tram khi trong
Ba Vi va Cac Phuong la rat 16n. Tai cac tram Hung Yén, Ha Nam va Nam Pinh muc d0 vi
pham khong nhiéu, cha yéu trong pham vi xung quanh 20-40 m. Can luu ¥ & ddy 13 ngudn
s6 liéu DSM tir Nextmap World30 duoc cong bd cho tir ndm 2014. Hay néi cach khac, hién
trang vi pham duoc xac dinh ¢6 hi¢u luc trong nam 2014. Do d6, cac tram khong ¢6 vi pham
duogc hiéu 12 ctia naim 2014 va khong c6 nghia hién tai khong c6 vi pham (vi du nhu tram khi
tuong Lang).

Nguyén nhan dan dén céc vi pham theo s liéu Nextmap World30 (cong bd nim 2014)
¢ cac tram (can cu theo cac ghi chép trong hd so cta tram va thyuc té dién bién tai vi tri dat
tram dugc cac quan tric vién bao cdo) nhu sau:

- Tram khi twong Ba Vi: vi pham chu yéu 1a do  cdy cao xung quanh vudn quan trac. Bén
thoi diém hién tai da duoc cat bo phan 10n nhung van ton tai mot khu vuc ciy cao ¢ phia bac
cta vuon (thudc trang trai ciia mot h dan nhu trong hinh 5a).

- Tram khi twong Ctc Phuong: vi pham chi yéu 1a do cdy cao xung quanh vudn quan
tric. Pén thoi diém hién tai vi pham van con tdn tai do khu vuc cay xung quanh vuon quan
trac 1 thudc ring dic dung qudc gia nhung dién va mirc do vi pham c6 thay ddi so véi nim
2014 do su thay ddi trong sinh truéng ciia cac cdy 1a khac nhau sau 8 nam (Hinh 5b).

- Tram khi tuong Hung Yén: vi pham do cdy va nha ctra xung quanh tram. Trén thyc té,
tai thoi diém nam 2014, tram khi twong Hung Yén duoc di doi sang dia diém hién tai, khi d6
day la vung dat trong c6 nhiéu cay cao va xung quanh c6 mot s6 nha dan da xay dung kién
co (nha 3 tang). Hién tai, cdy cao xung quanh tram da dugc ct bo, nhung van con ton tai mot
s6 nha dan & phia Pong cua vuon quan trac (Hinh 5c).

- Tram Nam Dinh: vi pham do cac cdy co1 va mot sO cong trinh nha, xudng xung quanh
tram. Hién tai, vi pham chu yéu xay ra & phia Pong cta vuon do ton tai diy nha xuong co do
cao vugt qua do cao cho phép (Hinh 5d).

- Tram Ha Nam: vi pham do cac cong trinh xay dung tr nam 2005 va 2011 theo nhu ghi
chép tai tram (Hinh 6).

100 m
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Hinh 3. Ban dd vi pham hanh lang k¥ thuét cta tram khi tuong Ba Vi theo nguén $6 li¢u Nextmap
World30 cong bd nim 2014 (chdm den 1a toa d6 ctia mbc tram).
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Hinh 4. Ban d6 vi pham hanh lang k¥ thuat ciia tram khi tuong theo ngudn sé liéu Nextmap World30
cong bd nam 2014 (chdm den 14 toa d6 ciia mdc tram): (a) Cic Phuong; (b) Nam Dinh; (c) Hung
Yén; (d) Ha Nam.
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Hinh 5. Anh chup hién trang khu vuc xung quanh vudn céc tram quan trac khi tuong tai thoi diém
thang 12 nam 2022: (a) Ba Vi; (b) Ctc Phuong; (c) Nam Dinh; (d) Hung Yén.
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Hinh 6. Anh chup hién trang khu vuc xung quanh vuon quan trac khi tugng cua tram Ha Nam tai
thoi diém thang 12 nam 2022.

4. Két luan va Kkién nghi

Dua trén cac ngudn sb licu DSM dugc chiét xuét tir nguon NextMap World30, bai bao
da thuc hién danh gié chét luong céc nguén sb lidu nay, déng thoi 1ap ban dd hién trang vi
pham hanh lang k¥ thuat cong trinh vuon quan tric cho 12 tram khi tugng bé mit thugc khu
vuc déng béng Bic Bo. Cac két qua danh gia, so sdnh va phan tich cho mot s6 két qua chinh
nhu sau:

- Ban d6 hién trang vi pham hanh lang k¥ thuat cong trinh vuon quan tric duge 1ap tir s6
li¢u DSM c¢6 sy phu hop véi thuc té tai mot s tram.

- 86 liéu DSM tir NextMap World30 tir nguén mién phi c¢6 d6 chinh xac twong dbi tot
tai nhitng tram & khu vyc bang phang va nhung lai c6 sai sé lon cac cac khu vyce co bé mit
phtre tap. Nguyén nhan 1a do d9 phan giai ngang cua ngudn sd liéu ndy con chua di cao dé
nam bét duoc chi tiét cac vat thé xung quanh tram.

Mic du dat duge mot sb két qué kha quan nhu trén, nhung két qua nghién ctru van con
mot s6 t6n tai nhu viéc khac biét trong thoi gian cua cac dir liu do dac din dén viéc danh
gia, so sanh chua dugc khach quan. Dé khic phuc dugc nhing ton tai nay va dua cac két qua
nghién ctru dat dugc vao tng dung thuc té, can tap trung trién khai mot sé hudng nghién ctiru
nhu sau:

- Trién khai ap dung s6 liéu DSM tir nguon NextMap World30 dé 1ap ban do hién trang
vi pham hanh lang k¥ thuat cho cac tram khi tuong bé mit & khu vuc béng ph'fmg va cac vat
thé (cdy, nha cira, ...) xung quanh tram it bién doi tir 2014 tr6 lai day.

- Nghién ctru hiéu chinh s liéu DSM tir NextMap World30 cho cac tram nam & cac khu
vuc dia hinh phuec tap dua trén cac dir liéu do dac DSM truc tiép tai mot s6 diém khéng ché;

- Nghién ctru str dung cac ngudn dit liéu DEM/DSM tir cac vé tinh vién tham dé ting
cuong kha ning cap nhat dién bién cia cac vat thé (cdy, nha cira, ...) xung quanh tram theo
thoi gian dé trén co s¢ d6 lién tyc cap nhat ban do vi pham hanh lang k¥ thuat cong trinh
vuon quan tric KTTV;

- Nghién ctru mé rong tng dung s lidu DSM tir NextMap World30 dé 1ap ban do hién
trang vi pham hanh lang k¥ thut cho mot s6 dang cong trinh khac nhu thap ra da thoi tiét,
tram thu v¢ tinh,.

bong gop cua tac gia: Xay dung y tuong nghién ciu: V.V.H.,, LM.T; ; Tong quan tai lidu:
L.M.T., P.V.H.; Tinh toan, xtr 1y s6 liéu va phan tich két qua: V.V.H., L M.T., P.V.H.; Viét
ban thao bai bao L.M.T., V.V.H.; Chinh sua bai bdo: V.V.H.

Loi cam on: Cac tac gia xin gui 161 cam on t6i dé tai NCKH cap co so “Nghién ctru mg
dung s6 liéu mo hinh s bé mit (DSM) dé xay dung co sd dit liéu tram quan tric khi tugng
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khu vyc dong bang Biac B, mi s CS.2022.1 di hd trg dé nhém thuc hién nghién ciru nay.
Bai bao nay cling 1a két qua thuc hién ciia mot ndi dung trong dé tai noéi trén.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gid, chua dugc cong bd ¢ dau, khong dugce sao chép tir bat ky nghién ctru nao trudc day;
khong c6 su tranh chap 1oi ich trong nhom tac gia.
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Application of digital surface model im monitoring and
estimating the violations of technical safety corridor for surface
meteorological observation station

Vo Van Hoal", Le Minh Tuan?, Pham Van Hanh?

! Northern Delta Regional Hydro—Meteorological Center; vovanhoa80@yahoo.com;
letuantv@gmail.com; hanhkttv@gmail.com

Abstract: This paper presents the results of research and application of digital surface
model (DSM) data to map the current status of violations of the technical corridor of surface
meteorological monitoring stations. The DSM data used is extracted from the free NextMap
World30 data source on the Internet. The process of assessing and mapping the current
status of violations of the technical corridor using NextMap World30 data sources was
carried out for 12 surface meteorological observation stations in the Northern Delta region.
The evaluation results show that the altitude error of NextMap World30 data source is
relatively small in the delta areas and has a large error in areas with complex terrain changes.
The results of analysis of maps of the current status of violations of the technical corridor
using NextMap World30 data source (data published in 2014) show that a number of surface
meteorological monitoring stations in the Northern Delta where there have been violations
of the technical corridor by fixed objects to different degrees. This result is completely
consistent with the actual violation that took place at the station.

Keywords: Digital surface elevation data (DSM); NextMap World30; Technical corridor
violations.
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Tém tat: Nudc thai cong nghiép cling song song voi su phat trién ctia nganh, kéo theo nhiéu
hé luy khong dang c6 cho méi trudng va anh huong truc tiép dén moi truong va strc khoe
nguoi dén. Nghién ctiru mg dung mé hinh MIKE 11 dé danh gia su thay doi chét lugng
nudc song. Cam Giang khi tlep nhéan thém ngudn thai tir khu c6ng nghiép (KCN) Tén
Truong. Két qua cho thay hau hét nong d6 cac thong sé 6 nhiém (TSS, COD, BODs, POy)
mo phong trén song Cam Giang van dat gidi han cho phép theo ¢4t B1 cia QCVN 08—
MT:2015/ BTNMT. Két qua mo6 phong cac kich ban cho thay hau hét nong do cac chat 6
nhiém tai ngudn tiép nhan van trong pham vi gi61 han cho phép, chi ¢6 néng do COD vuot
ngudng gidi han cho phép do nong do COD hién trang trén song tiép nhan nudc thai tir
KCN di kha cao. Két qua nghién ctru cho thiy mé hinh mé phong CLN MIKE 11 c¢6 thé sir
dung dé mo phong danh gia dién bién chat lwong nude tir KCN vao cac ngudn tiép nhan.

Tir khéa: M6 hinh MIKE 11; Chat lugng nuéc; Khu cong nghiép Tan Trudng.

1. Giéi thi¢u

Phat trién d6 thi va cac khu cong nghiép kéo theo d6 1a van dé x4 thai gay 6 nhiém moi
truong. Cac nghién ciru tng dung mé hinh hoa trong viée giai quyét bai toan 6 nhlém chat
luong nudce do nguon thai d6 ra da dugc phat trlen manh mé trong nhimg nam gan day [1
5]. Thuc té dién bién chat lugng nude phy thude rat nhiéu vao cac yéu t6 khi hau, diéu kién
tir nhién va diéu kién s dung dat, lwong phan bon noéng nghiép, thury san, nude thai tir cac
khu cong nghiép, nudc thai sinh hoat,...Do 0, viéc tng dung mé hinh toan dé mé phong,
tinh todn, du bao lan truyén chit 6 nhiém la phuong phap hiru hi¢u va hi¢u qua [6-8]. Trén
thé gi6i da c6 rt nhiéu cac nghién ctru vé van dé du bao dong chay, chit lugng nudc & cac
luu vie song, hd theo hudng sir dung cong cu mé hinh hoa két hop voi viée phan tich anh
vién tham GIS [9-12].

Trong nhitng ndm gan day, & Viét Nam nhing nghién ciru ing dung chi sé WQI [13],
xay dung hé thong du bao chat lugng nudce [14], nghién ctru két hop mé hinh thaty luc va md
hinh tri tu¢ nhan tao trong mé phong chit luong nudc [15], nghién ctru danh gia chat lwong
nude song, hd [16-17], danh gia chat luong nude mit va hiéu qua md hinh canh tac lia [18],
phan ving chat luong nudc tai cac khu vuce dam pha [19], danh gia sirc chiu tai ctia ngudn
nude, luu vuce song da rat phat trién [20].
Tap chi Khi twong Thuy van 2022, 744(1), 67-80; doi:10.36335/VNJHM.2022(744(1)).67-80  http://tapchikttv.vn/
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C6 thé nhan thdy viéc nghién ctru ing dung mo hinh MIKE 11 véi mé dun thuy lyc HD,
mo dun truyen tai AD va m6 dun Ecolab la phu hop dé mo phong qua trinh lan truyen mot
50 thong s6 6 nhidm tir KCN Tan Truong ra song Cam Giang 1a noi tiép nhan nguon o nhiém.
Muc dich nghién ctru danh gia dién bién chat luong ngudn nude song khi tiép nhan thém
nguon x4 tur khu cong nghiép c6 y nghia quan trong trong vi¢c gop phan xay dung co s¢ dir
liéu dé tinh toan kha nang chiu tai cua song, tur do 6 bién phap giam thiéu tac dong cta hoat
dong phat trién kinh té dén moi truong nudc.

2. S liéu sir dung va phwong phap nghién ciru

2.1. Gioi thiéu khu viec nghién ciru

Tuyén kénh muong chinh anh huéng truc tiép tir du 4n KCN Tan Trudng mo rong la
tuyén kénh T1 tram bom Cau Ghg, hién dang chay doc phia Tay cua khu dat quy hoach KCN
Tan Truong mé rong (Hinh 1). Tuyén kénh nay co chleu dai khoang 1.250 m, diém cubi tai
tram bom Céau Ghé (xi Tan Truong) diém dau nbi tuyén muong phia Bic KCN giap duong
sit HN-HP. Tuyén kénh T1 tram bom Cau Ghg hién dang c6 nhiém vu chu yéu la cap nudc
tudi tiéu ndng nghiép va thoat nudc nude cho khu vuc ¢6 dién tich khoang 350 ha dat nong
nghiép ctuia xa Tan Truong mé rong va 1 phﬁn cua xa Pinh Son, trong d6 co6 toan bg dién tich
cta du an. Pay dugc xac dinh 13 tuyén kénh tiép nhan nudc mua, nude thai (sau khi xtr 1y)
tir hoat dong thi cong xay dung cling nhu khi KCN Téan Truong mé rong di vao hoat dong.
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Hinh 1. Ban d6 khu vuc nghién ctru.

Tram bom Cau Gh&: Tram bom nay nim & cudi tuyén kénh T1, nhiém vu chu yéu hién
nay la cip va tiéu thoat nudc cho khoang 350 ha dat canh tac, trong trot thudc xa Tan Truong
mo rong va 1 phan cta x Pinh Son. Tai tram bom nay hién nay c6 12 may bom c6 cong
suat mdi may 1400 m®/h. Nudc thai sau khi xa vao kénh T1 qua tram bom nay d ra séng
Cam Giang.

S6ng Cam Giang 1a mot con song d6 ra Song Sit. Song Cam Giang c6 chidu dai 26 km.
Séng Cam Giang chay qua cac tinh Bic Ninh, Hung Yén, Hai Duong. Muc nudc dao dong
theo mua khong 16n, mua mua dao dong tir 2,5-3 m. Long song rong tir 90-120 m ¢6 ham
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lugng phu sa twong ddi cao tir 200-400 g/1. Muia kho, muc nude dao dong tir 0,7-1,0 m, ham
luong phu sa tir 50-60 g/l.

Song Sat dai khoang 60 km, 14y nudc ty chay tir cdng Xuan Quan (Hung Yén), doan
chay qua Hai Duong dai khoang 30 km, bét dau tir Cong Tranh, xa Thuc Khang (Binh Giang)
qua cac huyén Binh Giang, Cam Giang, Gia Loc, cit ngang TP.Hai Duong truge khi d6 ra
séng Théi Binh qua Au Thuyén thudc dia phan phuong Ngoc Chéau. Soéng Sat von 1a song tu
nhién. Song Sat 1a con séng c6 vai tro quan trong nhat trong hé théng dai thuy nong Bic—
Hung-Hai, lam nhiém vu cung cip nuéc tudi cho cac huyén Binh Giang, Cim Giang, Gia
Loc, Ta Ky va TP. Hai Duong.

Hién tai, nguén nudc song Sat duoc sir dung lam nudce sinh hoat cho cac dia phuong hai
bén bo song va cac KCN DPai An, Phuc bién, Tan Truong. Song con cd nhiém vu tiéu thoat
ing cho phan 16n dién tich ctia cac huyén, thanh phd chay qua. Mit khac, song Sit ciing 1a
noi tiép nhan nuwéc mua, nudc thai chinh ctia khu vuc, trong d6 c¢6 nude thai tir KCN Tan
Trudng mé rong sau khi duoc xtr Iy dat tiéu chuan cot A — QCVWN 40:2011/BTNMT. Trén
sOng Sat cling c6 cac hoat dong giao thong van tai thuy song chu yéu la cac thuyén danh bat
ca nho, thuyén van chuyén vat liéu xay dung noi tinh.

2.2. Thu thdp sé liéu nghién ciru va thiét Igp mé hinh

Nghién ctru ké thira hé thdng thuy luc song Hong—Thai Binh tir cac dé tai/ du an da thyc
hién, s liéu bién trén va bién dudi dugc cap nhat véi s6 lidu luu luong va muc nude nim
2017 va 2018. S liéu tai tram thuy van Cat Khé, Phu Luong va Hung Yén nam 2018 va nam
2019 duoc sir dung dé hiéu chinh va kiém dinh mé hinh.

Bién trén 1a qua trinh luu luong tai cac tram thuy van gom: Son Tay, Gia Bay, Cau Son,
Chii va Hung Thi. Cac bién dudi 1a cac tram do muc nudc gém: Nhu Tan, Pht Lé, Ba Lat,
Dong Quy, Pong Xuyén, Quang Phuyc, Cira Cam, Do Nghi (Hinh 2a).

Mang séng mo phong chat luong nude duge thu gon véi cac bién nhu sau:

+ Bién trén 1a qué trinh luu lugng tai cac vi tri: Mat ct trén cung doan song Cam Giang,
song Sat, kénh T1, kénh Vu X4 va Song Bui.

+ Bién dudi 1a qua trinh myc nude tai mat cat cudi cung doan song Pinh Pao, kénh Phu
Hoa Lan va song Sat (Hinh 2b).
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Hinh 2. So d6 mang ludi thuy luc s6ng nghién ciru.
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2.3. Phuong phap nghién ciru

Nghién ctru str dung mé hinh thity dong luc mot chidu MIKE 11 v6i 02 mé dun (HD va
AD) hién 1a mot mo hinh tién phong véi nhiéu tmg dung thanh cong trén thé gi¢i. Cac phuong
trinh co ban trong phan mém MIKE 11 bao gdm: Hé phuong trinh Saint—Vennant, phuong
trinh lan truyén, khuyéch tan théng s6 6 nhiém va phuong trinh mé ta cac qué trinh phan tng
sinh hoa trong moi trudng nudc [21-23].

Do d6 dé tinh toan mo phong ché do dong chay trong song, mo hinh MIKE 11 dya trén
co s& giai hé phuong trinh Saint—Venant dugc thiét 1ap bao gdm 2 phuong trinh tao thanh hé
hai phuong trinh hai an c6 dang nhu sau:

0, A _,
ox ot
Q’ (1-2)
ola—=-)
@+—A +g.A.6h gQ|Q|
ot OX ox C2AR

Trong d6 Q 1a luu luong (m%/s); A 1 dién tich mat cit u6t (m?); q la luu lugng dong ra
nhép trén 1 don vi chiéu dai doc song (m®m.s); h 1a myc nudc (m); C 1 hé sb trd luc Chezy;
o 1a hé s6 phan bb dong luong; R 1a ban kinh thuy luc hodc ban kinh tré lyc.

Phuong trinh co ban cta modul tai khuyéch tan: Phuong trinh dwoc thiét 1ap dua trén
dinh luat bao toan khéi lugng véi cac gia thiét sau: Cac chat duoc coi nhu x40 tron hoan toan
trén toan mat cat; Cac chat duoc coi la khong bién d6i hodc co tdc do phén huy bac 1; Ap
dung dinh luat khuyéch tan Fick, nghia 13 coi cac chit phan tan theo sy bién thién nong do

Phuong trinh lan truyén, khuyéch tan trong mé hinh MIKE 11 ¢6 dang sau [24-25]:

o(AC) , 0QC) 0,5 9C\__
ST (AD. ) =~AKC4C, ®)

Trong d6 A 1a Dién tich mat cit (m?); C 1a ham luong thanh phép chat (kg/m®); Q 1a luu
lugng (m3/s); g la luu lugng dong bén gia nhép tinh trén 1 don vi chicu dai (m?s); Cz la ham
lugng thanh phan chat dong gia nhap (kg/m®); D 1a hé s6 phén tan doc truc (m?/s).

3. Két qua va thao luin

3.1. Két qua hiéu chinh kiém dinh mé hinh thuy lyc

Nghién ctru str dung s6 hiéu hiéu chinh mé hinh thay luc tai 03 tram: Cat Khé, Phu
Luong va Hung Yén tir 1/1/2018-31/12/2018 va s liéu kiém dinh mé hinh thay lyc tai 03
tram tlr 1/1/2019-31/12/2019. Két qua tinh toan hi¢u chinh va kiém dinh myc nudc tai cdc
tram kiém tra trong khu vuc nghién ciru cho két qua twong dbi t6t (chi s6 NASH dao dong tir
0,80-0,87). Két qua nay cho thdy mé hinh mé phong tuong ddi tot qua trinh thuy luc khu
vuc nghién ctru. Téng hop két qua danh gia duong qua trinh myc nudce hiéu chinh, kiém dinh
mo hinh va bang tong hop danh gia két qua theo chi sd NASH duoc thé hién trén hinh 3 va
bang 1.

Bang 1. Panh gia két qua hiéu chinh va kiém dinh mé hinh thuy Iyc.

NASH
TT Tén tram 2
Hiéu chinh Kiém dinh
1 CatKhé 0,88 0,81
2 Pha Luong 0,87 0,82

3 HungYén 0,86 0,80
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Hinh 3. Két qua hiéu chinh myc nudc tai cac tram: (a) Cat Khé; (b) Phii Luong; (c) Hung Yén; Két
qua kiém dinh myc nudc tai cac tram: (d) Cat Khé; (e) Phi Luong; (f) Hung Yén.

3.2. Két qua mé phéng chat lirong nwede

3.2.1. Két qua hiéu chinh va kiém dinh mé hinh chét lugng nuéc

Sau khi hiéu chinh va kiém dinh mé hinh thuy lyc hé thong song khu vuc nghién ciru,
tién hanh tich hop mé dun thuy luc MIKE 11 HD va m6 dung mé phong chat luong nudce
MIKE 11 Ecolab vao dé mé phong dién bién ndng do cac thong s6 6 nhiém tur nguon thai
KCN Tan Trudng mé rong. Mo hinh chét lugng nude tién hanh hiéu chinh véi s6 lidu khao
sat ldy mau thang 7 nam 2021, kiém dinh véi s6 liéu khao sat 14y mau thang 8 nam 2021. Két
qua hiéu chinh va kiém dinh mé hinh chat lugng nuéc duge thé hién trén hinh 4 va hinh 5.

Két qua hiéu chinh va m6 phong mo hinh MIKE 11 Ecolab v6i mot s6 thong sé 6 nhiém
tai cac vi tri kiém dinh cho thay b thong s6 mo hinh chat lwong nude tim duge kha phi hop
véi khu vue du an; sai sb tuong ddi nho hon 15%. Do d6 bd thong $6 mo hinh duoc su dung
dé mo phong cac kich ban dé danh gia tac dong ngudn xa khu cong nghiép Tan Truong mo
rong dén chat lugng nude séong xung quanh khu vic Dy an nhu phan dudi day ctia bao cao.
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Hinh 4. Két qua hiéu chinh mé hinh chét lugng nude tai cac vi tri 14y mau: (a) COD; (b) BOD; (c)

TSS: (d) POL.
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Hinh 5. Két qua kiém dinh mé hinh chit lugng nudc tai cac vi tri ldy mau: (a) COD; (b) BOD; (c)

TSS: (d) PO..

Bang 2 1a két qua danh gid sai sO mdt s6 chat co6 so liu thyc do tai cac vi tri hi€u chinh

— kiém dinh mé hinh.
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Bang 2. Panh gia sai s6 két qua hiéu chinh mé hinh.

Vi tri kiém tra

STT Tén chat
NM1 NM2 NM3 NM4
1TSS 9% 15% 10% 11%
2  COD 14% 13% 12% 8%
3  BODs 6% 8% 5% 9%
4 Photphat (PO4) 8% 10% 9% 11%

Bing 3. Danh gia sai s6 két qua kiém dinh mé hinh.

. Vi tri kiém tra
STT Tén chat >

NM1 NM2 NM3 NM4
1TSS 8% 7% 9% 10%
2 COD 14% 8% 6% 7%
3 BODs 8% 4% 7% 6%
4 Photphat (POs) 12% 9% 8% 11%

3.2.2. Két qua mo hinh céc kich ban tinh toan

Nghién ciru tién hanh moé phong 02 kich ban:

- Kich ban 1 (KB1): M6 phong chit lwong nude trong truong hop hé théng xtr Iy nudc
thai cta khu cong nghiép hoat dong binh thuong, nude thai dat cot A (Kq = 0,9; Krf = 1,0)
theo QCVN 40:2011/BTNMT.

- Kich ban 2.1 (KB21): M6 phong chat lwong nudc trong trudng hop hé thong xtr 1y nude
thai xay ra su cb: Truong hop xay ra dugc mé phong nhu sau: tai thoi diém trudc khi xay ra
su cb, nong do cic chat van dam bao dat cot A (Kq = 0,9; Kr = 1,0) theo QCVN
40:2011/BTNMT, ngay sau khi xay ra su cb nha may xur Iy nude thai khong hoat dong, toan
bd ndng do cac chat thai khi d6 khong duoc xir 1y vé cot A, ma xa thang ra song véi nong do
thu gom véao diém x4 thai tap trung (chét luong nudc thai ciia khu cong nghiép dat cot B theo
QCVN 40:2011/BTNMT véi Kq = 0,9 va Ks = 1,0) v6i thoi gian xa thai lién tuc 8 gio. Nong
d6 cac thong s6 6 nhiém duoc thiét 1ap dang chudi thoi gian voi 8 gior lién tuc 1a nong do cot
B theo QCVN 40:2011/BTNMT, dén gio thir 9 thi ndng do cac chat trd vé gia tri cot B theo
QCVN 40:2011/BTNMT véi Kq = 0,9 va K¢ =1,0. (Kich ban gia dinh sau 8 gio thi khic phuc
hoan toan su ¢d, nha may xir 1y nude thai hoat dong binh thuong).

- Kich ban 2.2 (KB22): M6 phong chat luong nudc trong trudng hop hé thong xtr Iy nude
thai khic phuc sy ¢d va tiép tuc xa thai voi tiéu chuan thai cot A (Kq = 0,9, Kf=1,0) duoc
quy dinh trong QCVN 40:2011/BTNMT.

Két qua mo phong theo cac kich ban s€ so sanh vai gid tri cia cdt A2 va B1 dugce quy
dinh trong QCVN 08-MT:2015/BTNMT, cu thé nhu sau:

a) Két qua mo phong kich ban 1: Nha may xur Iy nudc thai hoat dong binh thuong

Két qua mo phong véi kich ban mo phong nong d6 cac thong sb 6 nhiém dugc xir Iy dat
chuan theo cot A trong QCVN 40:2011/BTNMT vé nude thai cong nghiép cho thay, truong
hop nha may xur ly nudce thai hoat dong binh thuong:

- Nong do TSS duédi ngudng gia tri ndng d6 TSS gii han duoc quy dinh tai cot B cta
QCVN 08-MT:2015/BTNMT tai tat ca cac vi tri kiém tra. Nong do TSS cao nhat tai vi tri
kiém tra sau ngudn thai tir KCN Tan Trudng mé rong (Hinh 6a).

- Nong d6 COD dud6i ngudng gia tri gio han dugc quy dinh tai cot B1 cua QCVN 08—
MT:2015/BTNMT tai tat ca cac vi tri kiém tra, nong d6 COD 16n nhét tai vi tri sau nguon xa
thai KCN Tan Trudng mé rong sau d6 giam dan tai cac vi tri kiém tra trén song Cam Giang
va song Sat (Hinh 6b).

- Nong d6 BODs nho hon gia tri gidi han vuot giéi han cot Bl ciia QCVN 08—
MT:2015/BTNMT tai tit ca cac vi tri kiém tra (Hinh 6c).



Tap chi Khi twong Thiiy vin 2022, 744(1), 67-80; doi:10.36335/VNIHM.2022(744(1)).67-80

74

- Nong do Phét phat dudi ngudng Blcia QCVN 08-MT:2015/BTNMT tai tit ca cac vi

tri kiém tra trén kénh T1, séng Cam Giang va song Sat (Hinh 6d).

60 35
= Néng ¢ tinh togn ~ ===B1- QCVN 08/2015 20 | ==Nong o tinh toan  ==B1- QCVN 08/2015
~ 50
) =
£ % 25 1
z 40 A £
e 8 20 A
< 30 | o}
o €15
O en
Z 20 A 5
z 10 A
10 5 |
0 - 0
@ KT1 KT2 KT3 KT4 KT5 KT6 ®) KT1 KT2 KT3  KT4 KTS KT6
Vi trf kiém tra Vi tri kiém tra
16 0.4
14 0.3
S 1 = Nong d tinhtodn ~ ==B1- QCVN 08/2015 o OCYN 08120
E =03 = Nong d tinh toan ===B1- QCVN 15
j=2)
£ 10 £
8 \; 02 4
a g | o
© =%}
S < 0.2
o <
E 61 &
-6 0.1 A
Z 4 2 0
5 ] 0.1 1
0l 0.0 -
© KT1 KT2 KT3 . KT4 KT5 KT6 @ KT1 KT2 KT3 ~ KT4 KT5 KT6
Vi tri kiém tra Vi tri kiém tra

Hinh 6. Két qua mo phong ndng d6 cac chit 6 nhidm tai cac vi tri kiém tra theo kich ban 1 (KB1).

Hinh 7. Két qua mo phong dién bién ndng do chat 6 nhiém theo kich ban 1 (KB1).

Hinh 7 thé hién két qua ndng do6 cac thong s6 6 nhiém TSS, COD, BODS5 va Phét phat
1én ban dd khu vuc nghién ctru, két qua cho thiy ndng do cac thong sb 6 nhiém tai song Cam
Giang déu & thang mau xanh va vang, gia tri ndng do cac thong sé déu dat dudi ngudng
Blcia QCVN 08—MT:2015/BTNMT.
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b) Két qua mod phong kich ban 2.1: Nha may xt 1y nude thai xay ra su ¢d (KB21)

Duéi day 1a két qua mo phong truong hop nha may xtr Iy nude thai gap su cb, nuéc thai
dat loai B theo QCVN 40:2011/BTNMT xa thang ra song trong 8 gio dong ho. Két qua md
phong duoc thé hién dudi dang d6 thi (Hinh 8 va Hinh 9).
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Hinh 8. Két qua mo phong ndng do cac chit 6 nhidm tai cac vi tri kiém tra theo kich ban 1 (KB21).

A [Boogleurth

Hinh 9. Két qua m6 phong dién bién ndng do chit 6 nhim theo kich ban 2.1 (KB21).
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Két qua mo phong cho thiy, truong hop nha may xir Iy nudc thai tap trung xay ra su cb
va tiép tuc thai ra ngoai moi trudng thi:

- Nong d6 TSS dudi ngudng gia tri ciia c6t B1 cia QCVN 08-MT:2015/ BTINMT tai tat
ca cac vi tri kiém tra. Néng dd TSS cao nhét tai vi tri kiém tra sau nguén thai tir KCN Tan
Truong mo rong 1a 47 mg/l (Hinh 8a, 9c).

- Nong @6 COD vuot gidi han cot B1 ciia QCVN 08-MT: 2015/BTNMT tai cac vi tri
kiém tra tir KT1 den KT4: day la cac vi tri kiém tra ngay sau nguon thai, gan diém nudc xa
tir kénh muong tiép nhan T1 qua tram bom Cau Ghé ra song Cam Giang, thugng luu song
Cam Giang, ha luu song Cam Giang, nguyén nhan do nong do nén COD khu vyc di kha cao
(xap xi ngudng cho phép) va nong do COD khi khong xir ly theo cot A ma xa thai ra song
ciing rat cao (135mg/1); 2 vi tri kiém tra (KT5 va KT6) trén song Sat dudi gisi han cot Bl
cua QCVN 08-MT:2015/BTNMT (Hinh 8b, 9a).

- Nong d6 BODs nhé hon gia tri gii han cot Bl cia QCVN 08—-MT:2015/BTNMT tai
05 vi tri kiém tra (vi tri tir KT2 dén KT5), chi c6 vi tri KT1 ngay sau diém xa thai thi nong
d6 vuot ngudng gidi han cho phep (Hinh 8c, 9b).

- Nong d6 Phét phat dudi ngudng Bl cua QCVN 08-MT:2015/BTNMT tai tat ca cac vi
tri kiém tra trén kénh T1, song Cam Giang va séng Sit (Hinh 8d, 9d).

c) Ket qua m6 phong kich ban 2.2: Nha may xtr ly nude thai hoat dong binh thuong
sau 08 tieng xdy ra su co (KB22)
bé danh gia va phan tich diép bién noéng do cac thong s6 0 n}‘liém tir KCN va ngudn tiép
nhén, két qua mo6 phdng dugc thé hién dudi dang do thi va ban d6 nhu Hinh 10 va Hinh 11.
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Hinh 10. Két qua md phong ndng do cac chat 6 nhiém tai cac vi tri kiém tra theo kich ban 1 (KB21).
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Hinh 11. Két qua mo phong dién bién ndng do chit 6 nhidm theo kich ban 2.2 (KB22).

- Nong do TSS dudi ngudng quy dinh tai cot B1 ciia QCVN 08—-MT:2015/ BTINMT tai
tat ca cac vi tri kiém tra. Néng dd TSS cao nht tai vi tri kiém tra sau nguén thai tir KCN Tan
Trudong mo rong la 38 mg/l (Hinh 10a).

- Nong d COD vuot giéi han ngudng quy dinh tai cot Bl cia QCVN 08—
MT:2015/BTNMT tai vi tri kiém tra KT1, KT2 va KT4; 03 vi tri kiém tra 1a KT3, KT5 va
KT6 van dam bao dudi giéi han cho phép (Hinh 10b).

- Nong d6 BODs dudi ngudng quy dinh tai cot B1 cia QCVN 08-MT:2015/BTNMT tai
tat ca cac vi tri kiém tra. Néng d6 BODs cao nhat tai vi tri kiém tra sau nguén thai (KT1) tur
KCN Tan Truong mo rong la 13,4 mg/l (Hinh 10c).

- Nong d6 Phét phat dudi ngudng Bl cua QCVN 08-MT:2015/BTNMT tai tat ca cac vi
tri kiém tra trén kénh T1, séng Cam Giang va song Sat (Hinh 10d).

Nhu vay, voi kich ban mo phong sy ¢ nha may xir Iy nudc thai sau 8 gio va khic phuc
tai gio thi 9 thi v6i kha ning pha lodng va tu 1am sach ctia hé théng song Cam Giang, séng
Sit thi nong d6 thong sé 6 nhiém trong kénh T1 va cic vi tri 1an can giam dan va theo két
qua md phong thi sau 20 gio phan 16n ndng do cac thong sd 6 nhiém s& dam bao dat trang
thai nudc song nhu khi chua xay ra sy cd.

4. Két luan

Nghién ctru di tién hanh chay mo phong chét lugng nudce cac séng trong khu vue Dy 4n
vé6i s6 lidu mua kiét nam 2021, nhu vay dién bién ndng do cac thong s 6 nhidm trong béo
céo 1a két qua md phong trong didu kién bat loi nhat. Két qua mo phong thuy luc va chat
lwong nude cho thay:

a) Vé ché d6 thuy van cua kénh song tiép nhan ngudn thai:

Theo két qua mé phong, khi nguén thai cua nha may xt Iy nuéc thai KCN Tan Truong
mo rong db vao song Cam Giang, ché d6 thuy vin co sy thay d6i khong déng ké.

b) V& dién bién chét luong nudc song:

- Trong truong hop hoat dong binh thuong, két qua mo phong cho thiy véi kich ban nha
may xtr 1y nude thai cia KCN Tan Trudng mé rong hoat dong binh thudng thi ndng do tat
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ca cc chat 6 nhiém mo phong déu dudi ngudng gidi han cho phép tai cot B1 cua QCVN 08—
MT:2015/BTNMT tai tat ca cac vi tri kiém tra. Két qua triét xuat trong bao cdo 1a két qua
nong do 16n nhét xay ra trong thoi doan mo phong tinh toan.

- Trong truong hop su ¢6, bao cao da mo phong qua trinh sy b dién ra sau 8 gio thi duoc
khic phuc, c6 thé nhén thiy:

+ Thoi diém sau khi xay ra su ¢6, ndng do cac thong sd 6 nhidm trong song ¢ xu hudng
tang 1én sau 8 gio lién tuc xa nudce thai co ndéng do theo cot B-QCVN 40:2011/BTNMT,
noéng do COD vuot ngudng gia tri cho phep tai cot BI cia QCVN 08-MT: 2015/BTNMT tai
hau hét cac vi tri kiém tra, nong d6 BODs vuot gidi han tai vi tri sau ngudn xa thai cia KCN
Tan truong mo rong, nong do Phot phat va TSS van dam bao dudi gioi han B1 tai cac vi tri
kiém tra.

+Pén gio thu 9, su ¢ duoc khic phuc, nudc thai xa ra song da dugc xu ly dat gidi han
cot A ctia QCVN 40:2011/BTNMT, mé hinh tiép tuc mé phong thi sau 08 gio dong ho, chat
luong nudc song tai cac vi tri kiém tra déu c6 xu hudng giam dan (két qua kich ban 2.2) va
sau khoang 20 gio thi ndng do cac chét trd vé trang thai 6n dinh nhu trong trudng hop khong
¢6 su ¢b (kich ban 1).

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: TH.T., N.V.N., D.Q.T.,, Q. T.T.T; Xu
1y s6 licu: N.V.N.; Chay mo6 hinh: N.V.N., Q.T.T.T., P.T.D.; Viét ban thao bai bao: T.H.T.,
N.V.N., Q.T.T.T., B.Q.T.; Chinh sua bai bao: B.Q.T.

Loi cam on: Bai b4o di ké thira va st dung tai lidu va sd liéu thudc bao cdo danh gia tac
dong moi truong KCN Tan Truong (2021).

Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ déu, khong duge sao chép tir nhiing nghién ctu trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Study and apply MIKE 11 model to assess the wastewater quality
from industrial zones to Cam Giang River, Hai Duong Province

Tran Huu The!", Doan Quang Tri?, Quach Thi Thanh Tuyet?, Nguyen Van Nhat?, Pham
Tien Duc?

L Phu Yen Provincial Party Committee; thetranpy@gmail.com

2VietNam Journal of Hydromteorology, Viet Nam Meteorological and Hydrological
Administration; doanquangtrikttv@gmail.com; tuyetkttv@gmail.com;
vannhat.tv@gmail.com; ducpham.vmha@gmail.com

Abstract: Industrial wastewater also parallels the development of the industry, leading to
many unnecessary consequences for the environment and directly affecting the environment
and people’s health. MIKE 11 model used to assess the change in water quality of Cam
Giang river when receiving additional waste sources from Tan Truong Industrial Park (1Z).
The results show that most of the concentrations of pollution parameters (TSS, COD, BOD:s,
PO4) simulated on Cam Giang river still reach the allowable limit according to column B1
of QCVN 08-MT:2015/BTNMT. The results of simulation scenarios show that most of the
pollutant concentrations at the receiving source are within the allowable range, only the
COD concentration exceeds the allowable limit because the current COD concentration in
the river continues. receiving wastewater from industrial zones is quite higher. The study
results show that the MIKE 11 water quality simulation model can be used to simulate and
evaluate the water quality changes from the IP to the receiving sources.

Keywords: MIKE 11 model; Water quanlity; Tan Truong Industrial zone.
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Tom tat: Bai bao tién hanh xay dung ban d6 phan ving nguy co sat 10 dét tai Huyén Mudng
Cha, tinh Dién Bién str dung cac ky thuét phan loai K-Nearest-Neighbor (KNN) va Gradient
Boosting (GB) - 1a nhitng k¥ thuat hoc may c6 kha nang phan tich va khai pha dir liéu lich
str dé phan loai va du bao. Dit liéu khong gian dugc xdy dung bao gdm 206 vi tri sat 16 dat
xay ra trong quéa khir va 10 tham s diéu kién gy ra sat 1¢ dat duoc thu thap. Dé kiém chung
va so sanh cic md hinh, cac chi tiéu danh gia dinh luong bao gdm dudng cong ROC, do
chinh x4c (%) duoc sir dung. Két qua danh gia va so sanh cho thay ca hai mé hinh KNN va
GB ¢6 nang luc du bao khong gian sat 16 dat cao; trong d6, mo hinh GB ¢6 ning luc du bao
cao hon so v6i md hinh KNN. Ban d0 phan ving nguy co sat 15 dat xay dung tir mé hinh
GB ¢6 d6 chinh xac cao ¢ thé duoc sir dung vao muc dich 1ap quy hoach str dung dat, phuc
vu phong va chng nhiing tac hai gy ra boi sat 1 dat.

Tir khéa: Sat 16 dat; K—Nearest-Neighbor; Gradient Boosting; Pién Bién; Viét Nam.

1. Gi6i thi¢u

Khu vuc mién nui Phia Bic cua Viét Nam 1a mot trong nhirng khu vuc chiu anh hudng
nghiém trong boi sat 16 dat hang nam [1]. Khu vuc nay bao gém 15 tinh trong d6 c6 tinh
Pién Bién la tinh chiém 28/8% dién tich ty nhién cua Viét Nam va c6 dia hinh chu yéu la day
nui cao c6 dd dbc 16n va nén dia chét yéu, Vi vay, dudi tac dong cua bién d6i khi hau va qua
trinh d6 thi hoa dlen ra manh me trong thoi gian gan day cac hién tuong thién tai nhu sat 10
dat, 1ii quét va 1 6 6ng xay ra ngay cang nhiéu va murc d6 nghiém trong ngay cang gia tang.
Vi vay, can phai c6 nhiing cong cu, giai phap can thiét va kip thoi dé giam thiéu nhiing thiét
hai gdy ra boi thién tai sat 16 dat.

Xay dung ban d6 phan vung nguy co sat 1o dat dé xac dinh cac khu vuc c6 xac xuat xay
ra sat 16 d4t cao 1a nhiém vu can thiét va 13 cong cu hitu ich dé nang cao hiéu qua phong va
chong thién tai sat 16 dét [2]- Nghién ctru va du bao khong gian sat 16 da duoc thue hién tai
rat nhidu khu vuc trén thé gidi trong d6 co Viét Nam. Noéi chung, co6 hai cach tiép can chinh
nghién ctru vé dy bao khong gian sat 16 dat bao gdm “dinh luong” va “dinh tinh” [3]. Cach
tiép can dinh tinh dwa vao quan diém cua cac chuyén gia dé xac dinh céc trong sb cho cac
tham sd thanh phﬁn dé xac dinh xédc xuét xay ra sat 16 dat & mot khu vuc nghién ctru nhét
dinh. Cach tiép can dinh lugng 1a cach tiép st dung cac ham hodc cong thuc toan hoc dya
trén xdc xuét théng ké dé xac dinh cac trong s6. Cach tiép can dinh lugng dugc xem xét la
cach tiép can co tinh khach quan hon va cho két qua c6 do chinh xac cao hon so véi cach tiép
can dinh tinh [4].
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Trong mot vai thap ky gan day, hoc may (tri tué nhan tao) duoc biét dén nhu 13 mot
phuong phap tinh toan dinh luong tién tién giai quyét rat nhidu cac bai toan du bao trong dé
c6 du bao khong gian sat 16 dat, v6i nhiéu két qua co do chinh xac va hiéu qua cao. [5] két
hop thuét toan trong s0 16p va cac mo6 hinh tri tu¢ nhan tao (hdi quy logistic, rimg ngau nhién,
may hoc tang cuong do déc anh sang) trong du bao khong gian sat 16 dat khu vuc hd Tam
Hiép, Trung Quoc [6] phat trién cac mo hinh lai giira hoc sau va phuong phap tap ddng bod
khong dong nhét dé du bao khong gian sat 10 dat khu vue hd Tam Hiép, Trung Qudc. [/]xay
dung cong cu ky thuat tinh toan ban tu dong ma ngudn mé va mién phi trong 14p ban d6 phan
vung nguy co sat 1o dat str dung mot vai thuat toan tri tué nhan tao nhu may véc to hd trg
(SVM), rimg ngau nhién (RF) va XGBoost. O Viét Nam, mot s6 nghién ctru xay dung ban
dd phén vung nguy co sat 1o dat str dung cic mé hinh tri tué nhan tao da duoc thuc hién ¢
mot sO khu vyc [8-10]. Nhin chung, cac m6 hinh hoc may dugc danh gia la cach tlep co do
chinh x4c cao va phu hop trong xay dung ban d6 phan ving nguy co sat 16 dat.

Muc tiéu chinh ctia nghién ciru nay 1a xay dung ban do phan ving nguy co sat 1 dat khu
vuc huyén Muong Cha, tinh Dién Bién sir dung céc k¥ thuat hoc may dién hinh nhu k¥ thuat
phan loai K-Nearest-Neighbor (KNN) va Gradient Boosting (GB). Khu vuc huyén Muong
Cha, tinh Pién Bién dugc Iya chon nghién ctru 13 ving ¢6 dia 1y d6i nti hiém trd va thuong
xuyén phai hirng chiu nhiéu thiét hai vé ngudi va cua do sat 10 dat gay ra hang nam. K§ thuat
duong cong ROC va cac chi s6 théng ké danh gia dinh luong duoc str dung dé danh gia va
so sanh d¢ chinh xac cua cadc mo hinh du bao. Cac cong cu nhu ArcGIS va Python dugce dung
dé xay dung co so dit liéu va mo hinh hoéa.

2. Dir liéu va phuwong phap nghién ciru

2.1. Dac diem cua khu vuc nghién ciru

Huyén Muong Cha 1a mét huyén mién ndi thude vung Tay Bic, tinh Pién Bién co toa
do dia 1y kinh d6 103°49° Dong, vi d6 21°40” Bic. Phia Tay Nam giap voi cong hoa dan chu
nhan dan Lao, phia Tay giap huyén Mudng Nhé, phia Dong giap huyén Tia Chua va Tuan
Gi4o, phia Nam giap huyén Dién Bién, va phia Bic giap thi xd Mudng Lay. Mudng Cha
duong bién gisi Viét - Lao dai 56 km véi tong dién tich khoang 1200 km?, gdm 14 x4 trong
d6 c6 6 x4 bién gidi va 1 thi tran. Cac xa trong huyén déu 1a nhitng khu vuc ving cao va sau
khong thuan loi trong giao thong, su phan bd dan cu khong tap trung. Dia hinh huyén Muong
Cha chua yéu 1a dia hinh ddi nti c6 do cao trung binh so véi mit nude bién tir 350-1.500m,
huéng ctia dia hinh nghiéng dan theo huéng Ty Bac - Dong Nam. Ngoai ra, dia hinh bi chia
cat va muc do chénh léch dia hinh 16n. Vé thay vin, huyén Muong Cha ndm trong pham vi
dau nguén cua luu vye song Pa, nhiét do trung binh 1a 22°C dén 25°C, lugng mua trung binh
ca nam la 2.432 mm. Mua mua chu yéu gia ting tir thang 4 dén cubi thang 9
(http://dienbien.gov.vn/portal/pages/print.aspx?p=12962).

2.2. Co so dir liéu

Co s0 dir liéu st dung trong nghién ctru nay bao gdm hai dang di liéu chinh: hién trang
sat 10 d4t va cac ban d6 thanh phan cac yéu t6 diéu kién gay ra sat 10 dat. Trong d6, hién trang
sat 16 dat duoc xay dung tir dir liéu thu thap tir S& Tai nguyén va Mai truong tinh Pién Bién
két hop voi sir dung anh Google Earth (Hinh 1). C6 tong cong 206 vu sat 16 dat trong qua
khir d3 duoc nhan dién va thu thap. Trong d6, 70% (144) vi tri duoc sir dung dé xay dung dir
lidu dao tao va 30% (62) vi tri con lai duge sir dung dé xay dung di liéu kiém ching. Qua
trinh x4y ra sat 1& dat thuong chiu tac dong boi cac yéu td nguyén nhan lién quan dén dja cac
yéu tb lién quan dén cac hoat dong cia con nguoi, st dung dat, dia chét—thﬁy van, va hinh
dia mao [9].


http://dienbien.gov.vn/portal/pages/print.aspx?p=12962
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Trong nghién ctru nay, can ct vao co ché xay ra sat 1¢ dat trong qua khir va gia thlet rang
cac vu sat 10 dit xay ra trong tuong lai s€ xay ra dudi su tac dong cua cung cac yéu tb nguyén
nhan gy ra cac vu sat 16 dét trong qua khu, tong cong 10 tham so diéu kién (hinh dang bé
mat dia hinh, d cao dia hinh, huong mai dbc,goc mai doc, chi s6 bao phu thue vat (NDVI),
d6 4m dia hinh, dia chat, khoang cach t&i duong giao thong, khoang cach tdi cac dut giy, va
khoang cach dén song suéi) da duoc xéac dinh va lua chon dé xay dung co sé dit li¢u cho bai
toan du bao khong gian sat 1§ dat. Trong d6, cac tham s6 dia hinh—dja mao nhu d6 cao dia
hinh, khoang cach t6i song subi, huéng mai doc, d6 4m dija hinh, goc mai déc, hinh dang bé
mit dia hinh dwoc trich xuét va xay dung tor m6 hinh s6 d6 cao (DEM) vé6i d6 phan giai 30m
duoc tai tir co s¢ dir liu cua Hoi dia chat Hoa Ky (https://earthexplorer.usgs.gov), cac tham
sd dia chit va khoang cach téi dut gay dugec trich xuit va xay dyng tir ban do dia chat Viét
Nam ty 1¢ 1:200.000 thu thap tir Téng cuc Pia chit va Khoang san Viét Nam. Chi sé NDVI
dugc trich xuat tir co s¢ dir lidu ciia Hoi dia chat Hoa Ky (https://earthexplorer.usgs.gov),
khoang cach tdi duong giao thong dugc xay dung tir hé thong duong trich xuat tir ban do ky
thuat s6 cua thé gidi (https://www.diva-gis.org/gdata). Ban d6 cua cac tham sé diéu kién dugc
xdy dung trén nén tang tng dung ArcGIS (Hinh 2) va duoc chdng 14n véi ban d6 hién trang
sat 1o dat dé xay dung co s dit liéu cho md hinh du bao.

2.3. Phuwong phap nghién curu

2.3.1. Ky thuat phan loai K—Nearest neighbors (KNN)

KNN Ia mot thuat toan tri tu¢ nhan tao phan loai dua trén khoang cach Euclide gitta cac
truong hop [11]. KNN phan loai va du doan cac nhan 16p cho cac trudng hop khac nhau bang
cach do khoang cach Euclide ngin nhét cta no tir cac truong hop khac [12]; trong do, khoang
cach Euclide duoc tinh khi xem xét tat ca cac tinh nang hodc thudc tinh dudi dang thir nguyén
[13]. Trong bai bao nay, mé hinh KNN duoc st dung dé du bao khong gian sat 16 dat dwa
trén viéc phan loai nhi phan 2 nhan: nhan “1” thé hién cac vi tri c6 xay ra sat 1o dat va nhan
“0” thé hién cac vi tri khong xay ra sat 1o dat.

2.3.2. Ky thuét phan loai Gradient Boosting (GB)

GB 1a mét trong nhiimg phuong phap tri tu¢ nhén tao dién hinh dugc sir dung dé phat
trlen cac mo hinh phan loai va hdi quy nham t6i wu hoa qué trinh hoc cia mé hinh dé giai
quyét cac vin dé phi tuyén tinh [13]. GB duoc biét dén rong rai hon véi tén goi cay quyét
dinh hodc cay h01 quy. GB duogc dao tao va xay dung bang cach bang cach thém nguoi hoc
méi theo cach tuan ty dan dan tir d6 nhom cac mé hinh dy doan yeéu, vi du, cay quyét dinh,
thong qua cac cac nit va la cua cay quyét dinh, va két qua du doan cudi cung duoc xac dinh
dua trén cac niit quyét dinh [14]. Céc cdy quyét dinh riéng 1é 14 nhitng mé hinh yéu, nhung
khi duoc xem nhu mét tap hop (GB), d6 chinh xac cta ching duoc cai thién nhiéu [15]. Vi
viy, cac quan thé duoc xay dung dan dan theo cach ting dan sao cho moi quan thé s sira 16i
trong quan thé trudc dé, tir 46 nang cao do chinh xac trong qua trinh dao tao mo hinh.

2.3.3. Phuong phéap déanh gia d6 chinh xac

Trong nghién ctru nay, cac ky thuat nhu duong cong ROC va cac chi s6 thong ké dinh
luong bao gdm chi sd gia tri du doan am (NPV), Kappa (K), gia tri du doan duong (PPV),
do chinh xac (ACC), can cua sai s6 toan phuong trung binh gbc (RMSE), d6 déc  hiéu (SPF),
d6 nhay (SST), sai s6 tuyét d6i trung binh (MAE) dugc lya chon dé danh gia do chinh xac
cta cac m6 hinh hoc may. Ly thuyét va cong thirc tinh cac chi sé nay dugc trinh bay cu thé
chi tiét trong nghién ctru Ptec, Thanh [1]. Nhin chung, gia tri dién tich dudi duong cong ROC
(AUC), K, PPV, NPV, ACC, SPF, SST cang cao thé hién d6 chinh x&c cia mo6 hinh la cang
t6t. Nguoc lai, cac gia tri MAE, RMSE cang thip thi d chinh x4c ctia md hinh cang thap.


https://earthexplorer.usgs.gov/
https://earthexplorer.usgs.gov/
https://www.diva-gis.org/gdata
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3. Két qua va thio luin

3.1. Panh gia do chinh xdc cua cac mo hinh

Mo hinh dy béo khong gian sat 16 dit sir dung k¥ thuat KNN va GB dugc xdy dung trén
b6 dit liéu dao tao va duoc kiém chimg trén b dit liéu kiém chimg va két qua nang luc du
béo ctia cac mo hinh dugc thé hién trén Hinh 3, Hinh 4 va Bang 1. Két qua du bao sir dung
ky thuat duong cong ROC (Hinh 3) thé hién rang gia tri AUC cta ca hai mé hinh KNN va
GB d&u cao cho ca bd dit liéu dao tao va kiém chung. Cuy thé, Gia tri AUC ctia md hinh KNN
va GB cho bo dit liéu dao tao 1an luot 14 0,82 va 0,93 trong khi d6 v6i bo dit liéu kiém chimg
lan luot 14 0.83 va 0.85. Tuy nhién, gid tri AUC cia m6 hinh KNN cao hon so vdi mé hinh
GB cho c4 hai bo dit liéu dao tao va dit liéu kiém chung.

Két qua du bao ctia hai mé hinh str dung cac chi s6 thong ké khac duoc thé hién ¢ Bang
2. Gia tri céc chi s6 thong ké ctia md hinh KNN lan lugt 1a PPV = 66,20%, NPV = 80,82%,
SST = 77,05%, SPF = 71,08%, ACC = 73,61% va K = 0,471 str dyng b dir li¢u dao tao va
PPV = 81,25%, NPV = 80%, SST = 81,25%, SPF = 80%, ACC = 80,65% va K = 0,613 st
dung bo dit liéu kiém chung. Gia tri cac chi s6 thong ké ctia mo hinh GB lan luot 1a PPV =
85,92%, NPV = 82,19%, SST = 82,43%, SPF = 85,71%, ACC = 84,03% va K = 0,681 st
dung bd dir liu dao tao va PPV =90,63%, NPV = 70%, SST = 76,32%, SPF = 87,50%, ACC
=80,65% va K = 0,610 sir dung bo dit liéu kiém chtng. Hinh 3 thé hién su phan bd gia tri
16i binh phwong trung binh gdc (RMSE) ctia mé hinh KNN va GB sir dung bo dit liéu dao
tao va bo dir liéu kiém ching.

Nhin chung, két qua cho thay ca hai mé hinh KNN va GB c6 ning luc du bao tot; trong
d6 do chinh xac ctia md hinh GB tét hon so véi mé hinh KNN trong viée du bao khong gian
sat 1o dat. Két qua nay phu hop vé6i két qua cta cac nghién ctru di cong bd [5-6].
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Hinh 3. Gié tri AUC ctia cac m6 hinh KNN va GB sir dung: (a) Dit liéu dao tao; (b) Dt liéu kiém

chung.
Bang 2. Hiéu suét ciia md hinh.
. Dir liéu dao tao Dir liéu kiém chirng
STT Tham so
KNN GB KNN GB
1 TP 47 61 26 29
2 TN 59 60 24 21
3 FP 24 10 6 3
4 FN 14 13 6 9
5 PPV (%) 66,20 85,92 81,25 90,63
6 NPV (%) 80,82 82,19 80,00 70,00
7 SST (%) 77,05 82,43 81,25 76,32
8 SPF (%) 71,08 85,71 80,00 87,50
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< Dir liéu dao tao Dir liéu kiém chimg
STT Tham so
KNN GB KNN GB
9 ACC (%) 73,61 84,03 80,65 80,65
10 K 0,471 0,681 0,613 0,610
11 RMSE 0,513 0,400 0,440 0,440
12 MAE 0,264 0,16 0,194 0,194
KNN KNN
1.0 1.0
(a)
0.8 0.8 1 (b) ﬁ
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Hinh 4. Gi4 tri 13i binh phwong trung binh gbc (RMSE) ctia cac mé hinh: (a) Dao tao KNN; (b) Kiém
ching KNN; (c) Pao tao GB; (d) Kiém ching GB.

3.2. Xdy dung ban dé phdn ving nguy co sat I6 ddt

Ban d6 phéan vung nguy co sat 10 dat dugc xay dung su dung két qua dao tao ctia mo
hinh GB va duoc thé hién trén Hinh 5. Cuy thé, gid tri xdc xuit xay ra sat 1 dat cho cac pixel
trong khu vuc nghién ctru dugc xac dinh thong qua qua trinh dao tao mo hinh GB. CAc gia
tri nay sau d6 dugc phéan loai thanh 5 16p bao gém: rat cao, cao, trung binh, thip, va rat thap
st dung phuwong phéap phén loai diém nghi ty nhién dugc tich hop trong tng dung ArcGIS
[16]. Hinh 6a va 6b thé hién su phan bd cac vu sat 16 dat trong quéa kht trén céc 16p phan
ving ctia ban dd phan viing nguy co sat 16 dat. Dé danh gia do chinh xac cta ban d6 du bao,
cac vu sat 1o dat trong dir li¢u kiém chimg dugc chong 1an 1én cac 16p cua ban d6 phan vung
va xac dinh ty s6 tan suét xuét hién, két qua thé hién trén Hinh 6c. Két qua danh gia cho thay
hau het cac vu sat 16 dat trong qua khir xdy ra & 16p xic xuét rit cao va cao véi gia tri ty sO
tan sudt 12 cao nhat: Rat cao (76, 6%) va cao (14,6%). Piéu nay ching t6, ban dd du bao
khong gian sat 16 dat xay dung tur két qua mo hinh GB c6 d6 chinh xéc cao va c6 thé st dung
trong viéc hd tro giam thiéu tac dong gy ra boi sat 1§ dat.
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4. Két luan

Ban d6 phan vung nguy co sat 1o dat 1a cong cu hiru ich phuc vu cho qua trinh 1ap quy
hoach st dung dat hiéu qua giam thleu cac tac dong gay ra boi thién tai sat 1o dat. Bai bao
tién hanh st dung céc ky thuat tién tién tri tué nhan tao: KNN va GB dé xay dung ban dd du
bao khong gian sat 16 dat khu vuc huyén Muong Cha, tinh Dién Bién. Ban dd hién trang sat
16 dat da duoc xay dung véi tong cong 206 vu sat 10 dat trong qua khir. Co tong cong 10
tham sd nguyén nhan sat 1 dat d3 duoc lya chon dé xay dung cd s¢ dir licu su dung cho mo
hinh du bao. Cac k¥ thuat danh gia dinh lwong nhu dudng cong ROC da duogc sir dung dé
danh gia va so sanh d6 chinh xac ctia c&c md hinh.

Két qua cua nghién ctru chi ra rang ca hai mé hinh KNN va GB ¢6 ¢6 d6 chinh xac cao
trong xay dung ban dd phan ving nguy co sat 16 dat; Tuy nhién, mé hinh GB c6 do chinh
xéac cao hon mé hinh KNN. Vi vay, mé hinh GB ¢6 thé ding nhu mot cong cu tiém ning
trong xay dung ban db phan ving nguy co sat 1o dat. Ban d6 phan ving nguy co sat 1o dat
khu vuc huyén Muong Cha duoc xay dung c6 do chinh xac cao, co thé duoc dung trong viéc
quy hoach sir dung dat va ra quyét dinh lién quan dén quan 1y thién tai sat 16 dat. Trong
nghién ctru nay, cac tham s6 lién quan dén dia hinh-dia mao, dia chit, ... di dugc st dung;
Tuy nhién, cic tham s6 lién quan dén thuy vian nhu sy phan bd nudc ngam va tham sé mua
chua dugc xem xét. Cac ky thuat KNN va GB duoc kiém chung cé thé dugc ap dung cho céc
khu vuc khac khi xem xét dén tinh ddc thu va dic diém riéng cua ting khu vuec.

Dbong gop cua tac gia: Xay dung y tuong nghién coru: P.T.B., V.C.D., N.D.D.; Xt ly 56 lidu:
N.b.D., V.C.D.; Chay mo6 hinh: N.D.D.; Viét ban thao bai bdo: P.T.B., V.C.b., N.b.b,
Chinh stra bai bao: P.T.B., V.C.D..

Loi cam on: Nghién ciru nay duogc tai trg boi Truong Dai hoc Cong nghé Giao thong Véan
tai trong dé tai “Nghién ctru ing dung mot s6 thuat toan hoc may trong phan ving nguy co
sat 16 dat khu vyc mién nii” ma sé6 DTTD2022-16.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién clru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Landslide susceptibility mapping at Muong Cha district, Dien

Bien

Province, Vietnam province using machine learning

classifiers K-Nearest-Neighbor and Gradient Boosting
Vu Cao Dat!", Nguyen Duc Dam?, Pham Thai Binh?

! University of Transport and Technology, datvc@utt.edu.vn; binhpt@utt.edu.vn;
damnd@utt.edu.vn

Abstract: In this research, the main objective is to build landslide susceptibility map at
Muong Cha, Dien Bien province using classifiers such as K-Nearest-Neighbor (KNN) and
Gradient Boosting (GB) - machine learning (artificial intelligence) techniques. Databese
used in this study includes 206 past and present landslide locations and 10 landslide
conditioning factors collected from various sources. To validate and compare the models,
quantitative indicators including ROC curve and accuracy (%) were used. The results
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showed that both KNN and GB performed well for landslide susceptibility modeling and
mapping but the GB model outperforms the KNN model. Landslide susceptibility map

constructed from the GB model with high performance can be used for effective land use
planning and better landslide hazard management at the study area.

Keywords: Landslide; K—Nearest—Neighbor; Gradient Boosting; Dien Bien; Vietnam.
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Tém tit: Giam sat va canh bao som 6 nhiém ngudn nudc dong vai tro rat quan trong trong
cong tac phong ngura, tng pho sy ¢b 6 nhidm. Cac thong tin giam sat va canh bao s6m néu
dugc cung cip thudng xuyén theo thoi gian thuc s& gitp phat hién sy ¢ 6 nhiém va dé ra
cac giai phap ung pho kip thoi. Trong bai bao nay ching t6i gioi thiu mot hé thong giam
sat va canh bao sém sy ¢6 6 nhiém ngudn nude dugce phat trién cho cac song Gia, Ré va Pa
Do trén dia ban thanh phd Hai Phong. Hé thong bao gdm phan cimg va phan mém trong do
phan cung la cac thiét bi quan tric, thu nhan va server luu trit va xir 1y s6 liéu. Phan mém la
hé thong quan ly co so dir liéu, cong cu xur ly va phan tich dir liéu, cong cu canh bao sy ch
6 nhiém va trang web cung cap thong tin chat luong nudc trén nén tang GIS. Hé thong co
kha nang cung cap thong tin ddy di vé hién trang chit lugng trén ban do tryc tuyén bao
gbém: Chat luong nude tir cac do dac dinh ky, chat lugng nudce quan tric tir cac hé théng
giam sat theo thoi gian thyuc, luu luong xa, chét luong nudc cua cac ngudn thai, thong tin
nguoi ding cung cap. Hé théng duoc phat trién da cung cap nhiing thong rat hiru ich cho
cac nha quan 1y va ngudi dan trong cong tac bao vé va kiém soat 6 nhiém ctia thanh phd Hai
Phong.

Tir khoa: Chit luong nude; O nhiém; Giam sat; WebGIS; Thoi gian thuc.

1. Pt van dé

O nhidm ngudn nude duge xac dinh 1a mot trong nhitng mdi de doa chinh véi an ninh
ngudn nude ¢ Viét Nam. Nude bi 6 nhiém co thé gy ra nhiéu bénh tat cho con nguoi va
dong vat, tir d6 anh huong dén vong doi ctia hé sinh thai [1]. Déc biét, trong nhimg nam gan
day, gia tang dan sd, d6 thi hoa va cac hoat dong phat trién kinh té thiéu kiém soat da lam gia
tang mot lugng dang ké tai luong chat 6 nhiém phat thai ra moi truong nude. Trong khi do,
cac hé thdng xur Iy nudc thai chua duge dau tu day du va dong bo nén ti 16 nude thai khong
dugc xir Iy con chiém mét ti 1 16n. Theo B0 xdy dung, ty 1€ xu Iy nude thai 6 cac do thi Viét
Nam chi dat khoang 15% [2]. Pac biét, Van dé 6 nhiém ngudn nudc s¢ tro nén nghiém trong
hon neu céc song bi 6 nhiém 1a ngudn cap cho cac nha may san Xuat nudc sinh hoat. M6t 6
su ¢d 6 nhidm xdy ra & nude ta trong thoi gian gan day (chang han nhu sy ¢6 6 nhiém nuéc
vao nha may nudc séng Da, Formosa) da lam anh hudong rat 16n dén sic khoe va sinh hoat
ctia nguoi dan. Diéu nay dit ra yéu cu can c6 cac giai phap kiém soét va bao vé ngudn nudc
cap cho sinh hoat mot cach nghiém ngat.

Mot trong nhiing bién phap hiéu qua dé giam thiéu rui ro 6 nhiém nguon nudc la giam
sat chit ch& dién bién chét luong nudc theo khong gian va thoi gian. Néu 6 nhidm nude dugce
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phat hién ¢ giai doan dau, cac bién phap pht hop co thé duoc thuc hién va co thé tranh duge
cac sy ¢6 6 nhidm nghiém trong. Ngay nay, cac giai phap thong minh giam sat 6 nhiém ngudn
nudc ngay cang trd nén pho bién véi cac tién bo trong cong ngh¢ cam blen lién lac va Internet
van vat (IoT). Nhleu hé thong giam sat va canh bao sém 6 nhiém ngudn nude di dugc thlet
1ap & nhiéu quéc gia. Chang han, [3] dd x4y dung mé hinh chét lugng nudce 2 chiéu trén nén
tang MATLAB phuc vu du bdo va canh béo soém chét luong nudc sy ¢ 6 nhi®m cho cac khu
vuc khai thac nudc tir ho chira Tam Hiép lam nudc cip sinh hoat. [4] dd xdy dung khung
canh bao sém dua vao GIS cho nudce sach nong thon cua Trung Qudc, trén co s phan tich
cac thong sO vé sy biét dbi chat lwong nudc theo khong gian va thoi gian. [5] da xdy dung
cac chi s6 anh huong chinh dén canh bao sém chat lugng nudc, thiét 1ap mot hé thong chi sd
canh bao sém vé an toan cip nude va dua ra tiéu chuin phan loai cho danh gia canh bao sém
an toan nudc cap st dung phuong phap mo hinh canh bao m¢ dya trén ly thuyét danh gia mo
cho luu vuc song Qingdao, Trung Quéc. Bang Pennsylvania, My da xay dung h¢ thng canh
bao som chat lugng nudc trén luu vye song Susquehanna, nguén cap nudc sinh hoat cho mot
sd thanh phé thudc bang nay tir nim 2003. Hé thong nay dugc dua trén két hop 9 tram giam
sat tu dong, giam sat cac thong s6 co ban nhu pH, d6 duc, nhiét do, d6 dan dién, DO, trong
d6 c6 4 tram do thém cac thong s6 vé hop chat hiru co, véi cong cu tinh toan thoi gian lan
truyén ctia chat 6 nhiém trong séng tir ngudn thai dén diém lay nude [6]. O Viét Nam, quan
trac ty dong trong mdi truong da duoc sir dung dé theo ddi va kiém soat méi trudng va dang
dan dan tré nén phd bién. Tir ndm 2008, Bo Tai nguyén va Mai truong da dau tu xay méi 10
tram quan trac ty dong chat lugng nude tai cac luu vue song tai cac tinh: Ha Noi, Bic Ninh,
Théi Nguyén, Binh Duong, Hué; Ha Nam, Lao Cai va Pak Lik. Ngay cang nhleu cac nghién
clru trong nude li€n quan dén phat trién cac hé théng phan cung va phan mem phuc vu quan
trac chat lugng nudc. Chang han, Trung tdm vi mach Da Néng da phat trlen tram quan trac
moi truong nudc bang nang lwgng mit troi [7]. Cong ty FarmTech phat trién hé thong gidm
sat moi truong nong ngu nghiép, cho phép nguoi sir dung kiém soat chat lwong méi trudng
nudi trong thily san qua mang Internet [8]. Trung tam Phat trién Cong nghé va Thiét bi Cong
nghiép Sai Gon da nghién ciru va phat trién hé théng giam sat, canh bao va diéu khién tur
dong chat lugng nude nudi trong thuy san e-AQUA [9]. Nguyén Pinh Tuén nghién ctru xay
dung h¢ thong quan trac tu dong chat lugng nude thai tai cac khu cong nghiép, khu che Xuét
& TP.HCM, thi diém tai KCN Tan Binh [10]. Truong Pai hoc Bach khoa dé phat trién Hé
thdng giam sat chat luong nuée qua GPRS [11]. Co thé nhén thdy, cac hé thong giam sat chat
luong bao gdm ca phan cing va phan mém di duoc nhiéu don vi & Viét Nam phat trlen Tuy
nhién, cac hé thong nay da s0 1a cac hé thdng riéng 1é, chua duoc tich hop trén nén tang
WebGIS, gitip cung cap théng tin cho nguoi dung mét cach truc quan theo khong gian va
thoi gian. Dong thoi, cac thong tin chat lugng nudc khac ngoai thong tin do ty dong nhu
thong tin vé ngudn thai, cac dir liéu do dac tir cac ngudn khac nhau khong duge thé hién ¢
cac hé thong nay.

Hai Phong 1a thanh phd nam & ving cira song ven bién, ha luu cta hé thong song Hong
— Théi Binh. Do d6, chit luong nudc cua thanh phd thuong bi 6 nhlem do su tac dong dong
thoi cua cac hoat dong gdy 6 nhiém ngudn nude tai cac dia _phuong nam & thuong luu cac
con song ciing nhu hoat dong x4 thai trén dia ban thanh phé. Pé dam bao chéat luong nudc
phuc vu sinh hoat cling nhu kiém soat 6 nhidém nguén nude, Hai Phong da trién khai cac
chuong trinh quan tric tir kha sém. Tuy nhién, do str dung cac phuong phép do truyén thong,
thoi gian tir khi 14y mau dén khi co két qua quan tric tir 4 — 5 ngay, dan dén dit lidu vé moi
truong khong dap tmg dugc yéu cau giam sat chit luong nude lién tuc theo thoi gian thuec.
Do d6, viéc xdy dung hé thong giam sat va canh bao sém ruiro 6 nhiém chit luong nudc cho
thanh phé Hai Phong 13 mot yéu cau cap bach.

Trong bai bao nay chiing t6i gidi thiéu mot hé thong giam sat va canh bao sém sy cb 6
nhiém ngudn nudc duge phat trién cho cac sdng cap nude chinh cho sinh hoat ctia thanh phd
Hai Phong bao gdm song Gia, Ré va Pa Do. Hé thong duogc thiét ké dam cung cip diy du
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cac thong tin vé hién trang chét lugng nude va dua ra cac canh bao kip thoi khi sy c¢b 6 nhiém
ngudn nuoc xay ra. Buoc phat trién trén nén tang WebGIS, hé thong duoc ky vong s€ cung
cap thong tin tGi moi ddi tugng truc quan va dé tiép can toi moi ddi twong nguoi ding.

2. Phwong phap nghién ciru
2.1. Khu vuc nghién ciru

Khu vue nghién ctru trong bai bao nay la cac song Gia, Ré va Pa Do trén dia ban thanh
phd Hai Phong (Hinh 1). Song Ré (h¢ thong thuy loi An Kim Hai, bat ngudn tir cong Bang
La Quang Dat — Hai Duong vé dén dap Cai Tét xa An Pong, An Duong) hién nay dang cung
cap nude tudi cho hon 10.000 ha dat nong nghiép ciia huyén An Duong va cip nude cho cac
nha may: An Duong (cong suit 200.000 m®/ngay dém), nha may nudc Vat Cach (cong suét
hién tai 12 11.000 m®/ngay dém, s& dugc nang 1én cong suat 60.000 m%/ngay dém), nha may
nuée Vat Cach moéi (giai doan 1 dang thi cong c6 cong suat 25.000 m¥/ngay dém, theo thiét
ké 12 100.000 m®/ngay dém), nha may nudc Kim Son (giai doan 1 dang thi cong c6 cong suét
25.000 m®/ngay dém, theo thiét ké 1a 200.000 m®/ngay dém) dam bao du nudc cap cho cac
quan Lé Chan, Hong Bang, Ngd Quyén, Hai An va huyén An Duong, cic co s& san xuit,
kinh doanh, dich vu va 3 khu cong nghi¢p Nomura, Trang Du¢ va An Duong.

HAI PHONG MAP

QUANG NINK Q

Hinh 1. Ban d6 hé thong song trén dia ban thanh phd Hai Phong.

S6ng Pa Do (mot chi luu cua séng Van Uc, bit ngudn tai céng thuy loi Trung Trang,
sau d6 lai hop luu véi song Van Uc trudce khi d6 ra bién) nam & phia Ty Nam cta thanh phd
Hai Phong, c6 chiéu dai 50 km v6i trit lugng nude 17 triéu. Ngoai chirc nang tudi tiéu cho
san xuat nong nghiép, nudi trong thily san, song Da b6 con 1a noi cung cap ngudn nude sinh
hoat cho cac Nha méy nudc sach cua Hai Phong gom nha may nudc cau Nguyét (cong sudt
40.000 m®/ngay), nha may nudc Hung Pao (cong suat dén 2025 1a 200.000 m®/ngay, 2050 la
300.000 m®/ngay); nha may nudc Dinh Vi (cong suit 100.000 m®/ngay) va 35 nha may nudc
sach nong thon, cung cép cho dai bo phan dan cu cac quan, huyén nhu: Kién An, Kién T huy,
An Lio, D6 Son, Duong Kinh.

Séng Gia, mot chi luu cia séng Bach Pang, bt ngudn tir céng Phi Liét (xd Lai Xuan)
dén cong Minh Drc (thi tran Minh Dirc), c6 chidu dai gan 17 km véi trit lugng nude trung
binh khoang 21 triéu m®, dwogc coi 13 “hd nude ngot” ciia Hai Phong. So voi song Ré va song
Da Do thi chét luong nudc song Gia dugce danh gia co chat lugng tot hon. Séng Gia dang
tryc tiép phuc vu nudc tudi tiéu cho khoang 12.400 ha dit canh tac nong nghiép, 600 ha nudi
trong thily san nudc ngot, cap nude sinh hoat cho khoang 300.000 dan huyén Thiy Nguyén
va cho nha méay nuéc Ngii Lo (cong suat dén 2025 1a 100.000 m®/ngay, 2050 la 300.000
m3/ngay) va cac khu cong nghiép nhu: Cong ty xi ming Chinfon, Xi ming Hai Phong,...
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Theo béo cdo cia UBND thanh phd Hai Phong vé “Cong tac bao vé méi truong va két
qua quan tric moi trudng ndm 2018, nhiém vu va giai phap nam 2019”, chit luong nude thd
cung cp cho cac nha may san xuit nudc sach cia thanh phd dang 6 nhiém kéo dai, dic biét
vao mua mua, gay kho khin rat 1on cho cong tac xir 1y. Céc chi s6 6 nhiém phd bién tai cac
ngudn nudce 1a hop chat Nito, cac hop chét hitu co va vi khudn Coliform thudong vuot qua
gi61 han cho phép.

2.2. Hé thong gidm sdt va canh bdo chdt hrong nuée

H¢ théng canh bao som sur ¢d 6 nhiém theo thoi gian thyc trén nén tang webGIS bao
gdm phan cirng va phan mém nhu Hinh 2. Phan cimg 1a hé thong quan trac chét lugng nude
cung cap thong tin vé chat lugng nude theo thoi gian thue. Phan meém la hé théng quan ly co
s¢ dir liéu quan trac, canh bao va trang web cung cép thong tin quan trac va dy bao chat luong
nudce trén nén ting WebGIS. Mo ta chi tiét vé phan ctimg va phan mém dugc trinh bay dudi
day:

Ung dung webGlS
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Hinh 2. Hé thng giam sat va canh bao 6 nhiém ngudn nude.

1) Phan ciing: Phan cimg bao gdm cac tram quan trac, thiét bi thu nhan dit liéu tai chd
va may chu luu trir va xur ly s6 liéu. Cac tram quan tric dugc dat doc theo cac song c6 nhiém
vu giam sat lién tuc chat lugng nudce va bd phan thu nhan, luu trir dir lidu (datalogger). D
lidu sau khi duoc thu nhan s& dugc truyén vé may cha qua dudng truyén 3G/4G.

2) Phan mém: Phan mém bao gém cac thanh phan sau:

Quan 1y co s¢ dir liéu: Dt 1i€u sau khi dugc thu thap s€ dugc luu trit, quan ly trén server
theo mot ciu tric co s& dit 1iéu nhat quan. Céc loai dir liéu duoc luu trir bao gém: 1) D@t ligu
do dac lién tuc theo thoi gian thyc tir cac tram do chat lugng nudce ty dong, 2) Dit lidu do dac
chat luong nudc dinh ky tur cac co quan quan ly nha nudc, cac cong ty khai thac cong trinh
thity loi, 3) Dir liéu ngudn thai 4) Dir liéu anh bao cao hién trang chit luong nudc tir ngudi
dung. Dir li¢u do tu dong s€ tu dong va anh chup bao céo hién trang chét luong nude s€ dugce
tu dong xur ly dua vao co s¢ dir li€u, cac dir li€u con lai s€ dugc ngudi duge phan quyén quan
tri hé théng cap nhat vao co so dir li€u trén giao dién ing dung Web.

Cong cu kiém tra, danh gia, phan tich dir li¢u: Dt li¢u sau khi dugc thu thap s€ duoc
kiém tra, danh gia d6 chinh xac va dua ra cac phan tich can thiét. Str dung cac dir liéu chat
lwong nude, cong cu cho phép tinh chi sb chit lugng nuée WQI va dua thong tin nay 18n trén
tmg dung Web cho ngudi ding. Ngoai ra, ngudi ding c6 tai khoan truy cap hé thong co thé
thyc hién céc phén tich dit liéu trén Web dé danh gia dién bién chit lugng nudc theo khong
gian va thoi gian.

Ung dung Web: Ung dung Web dugc xdy dyng trén nén ban do s6 GIS cho phép nguol
ding tuong tac véi hé théng. Cac thong tin vé chét lugng nude, ngudn thai s& duoc cung cap
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truc quan cho ngudi ding. Pong thoi, ngudi dung c6 thé cung cip cac thong tin bao cdo vé
hién trang chat luong nudc qua anh chup hién truong va cac thong tin mo ta lién quan. H¢
thdng s& cap nhat theo thoi gian thuc cac anh nay 1én trén ing dung Web. Anh chup va cac
thong tin mo ta s& duoc cap nhat tai vi tri nguoi dung cung cip trén ban d6. Ngoai ra Gmg
dung Web con cho phép ngudi ding duge phan quyén ding cac tin canh bao su ¢d 6 nhiém
cling nhu cdc tin tirc lién quan khac.

Cong cu phat hién va canh bao su ¢b 6 nhiém: Cong cu nay cho phép dua ra cac canh
bao & céc cap do khac nhau vé chat luong nudc theo thoi gian thue ngay khi chét lvong nudce
vuot qua tidu chuin A2, B1 va B2 dugc quy dinh trong QCVN 08-MT:2015/BTNMT hoic
gia tri ngudng do nguoi quan tri he thong thiét 1ap. Thong tin canh bao s& dugc gui qua tin
nhin ti nhimg ngudi ¢ trach nhiém xtr 1y su ¢b 6 nhiém.

3. Két qua nghién ciru

Hé thdng gidm sat va canh bao 6 nhiém ngudn nudc trinh bay & trén da duoc ap dung
phuc vu giam sat va canh bao chat lugng nudc cho cac song Gia, Ré va Da D9, cung cap
thdng tin cho cac cong ty khai thac cong trinh thuy loi, cong ty nude sach va ngudi dan trén
dia ban thanh phd Hai Phong tai dia chi https: //canhbaotalnguyennuoc wri.vn/map—water.
Phan BackEnd cua hé thdng bao gém cac chirc ning vé quan tri ngudi dung, co so dit ligu,
phan tich ket qua va quan tri tin bai nhu trinh bay ¢ Hinh 3. Nguoi dung dugc phan quyen
theo cac cip d6 khac nhau c6 thé thém/sira/x0a toan bo hodc mot phan dit liéu cta hé thong
bao gom ca dit lidu nguoi ding.

TAO NGUOT DUNG x @
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admin@gmail.com
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Hinh 3. M6t s6 giao dién phin BackEnd cua hé thdng giam sat va canh béo sém chét lwong nudc.

Phéan FrontEnd cua hé thdng 1a giao dién trén nén tang WebGIS ma ngudi ding c6 thé
truy cdp va xem thong tin. Cac thong tin dwoc cung cip cho nguoi ding bao gom:

Théng tin chat lwong nuée tiv két qua do dac dinh ky: Hién nay trén 3 song Gia, Ré va
Pa D9, So tai nguyén va moi truong thanh phd Hai Phong tién hanh do dac dinh ky chat
luong nude 3 lan/ndm tai 13 diém. Cac dit liéu do dac nay da dugc cap nhat vao hé théng
giam sat va canh bao. Tur cac thong s6 chat lugng nude duge do dac, chi s6 chat lugng nude
WQI s& dugce tinh toan. Trén ban do s& thé hién chi s6 WQI nay va cip d6 6 nhiém theo cac
thang mau duoc quy dinh tai Quyét dinh s 879/QD- —-TCMT cua Téng cuc Moi ‘truong (Hinh
4a). Khi nguoi dung nhap con tro vao tai 1 vi tri quan tric bat ky, thong tin chat luong nude
tai diém do s& hién thi duéi dang biéu dd cho timg thong s chét lugng nudc nhu & Hinh 4b.

Théng tin chat lwong nude theo thoi gian thiee: Hién nay & khu vuc 3 song Gia, Ré va
Da Do cong ty ¢o phan cap nude Hai Phong da tién hanh lap dat 10 tram do chét luong nudc
dé phuc vu canh béo chat lwong nude dau vao cho cac nha may cua cong ty (Hinh 4c). Hé
thong da tiép nhéan cac thong tin do dac tir cac diém do nay theo thoi gian thuc vao may chi
cua hé théng. Tai mdi diém do, gia tri do dac thong s6 chat luong nudc tai thoi diém do gﬁn
nhit s& duoc hién thi tai vi tri cia diém do trén ban do. Ngudi dung dong thoi co thé xem
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din bién chat lwong nudc trong 24, 48, 72 gid va 10 ngay gan nhit tai timg diém do nhu
trinh bay & Hinh 4d khi nhép con tré vao vi tri diém do.

Thong tin nguon thai: Trong qua trinh nghién ctru, cac ngudn thai diém d6 ra 3 'song da
dugc diéu tra va xac dinh luu lugng va nong d6 cac chat xa thai ra song. Hinh 4e thé hién vi
tri cac diém xa thai trén 3 song. Trén ban dd nay, thong tin vé luu luong xa cua tung nguon
xa dugc thé hién tai vi tri ngudn xa. Khi nguoi dung nhap vao ting nguodn thai, cac thong s6
chat luong nudce va luu lugng xa thai cua timg ngudn thai sé& duoc hién thi dudi dang do thi
nhu ¢ Hinh 4f.

Nhdan va thé hién théng tin tir nguoi ding: Hé thdng cho phép nhan thong tin nguoi dung
cung cap va cap nhat ludn trén Web. 'Nguoi dung dién thoai thong minh c6 thé chup anh hién
truong, mo ta hién truong va cung cap thong tin 1én h¢ thong Hé théng s& cap nhat thong tin
nay 1én ban d6 tai vi tri ngudi ding cung cap thong tin dé nhitng nguoi dung khéc ¢6 thé xem
va biét thong tin.

Thoéng tin canh bdo: Theo mac dinh khi mt thong s6 chat lugng nude béat dau vuot tiéu
chuan A2 cua QCVN 08-MT:2015/BTNMT, thi h¢ thdng sé& ty dong gui tin nhin canh bao
to1 cac so dién thoai c6 lién quan dé c6 giai phap Gmg pho kip thoi. Sau do cir mdi khi co
thong sO chat lwong nudc vuot cac tiu chuin B1, B2 thi hé thong s& lai tiép tuc giri tin nhan
1 1an. Nguoi dugc phan quyén quan trj ¢6 thé tu thlet 1ap cac ngudng canh bao theo yéu cau
va muc dich sir dung cua hé thong cho tung tram quan tric.
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Hinh 4. Giao dién hé thong giam sat va canh bao chét lugng nudc: (a) Diém do chat lvong nude dinh
ky; (b) Thong tin chit lugng tai diém do dinh ky; (c) Piém do chat lwong nuéc ty dong; (d) Thong
tin chat lugng tai diém do ty dong; () Cac nguodn thai diém; (f) Thong tin ngudn thai diém; (g) Nhan
va thé hién thong tin tir nguoi dung; (h) Nguoi dung mé ta thong tin.
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4. Két luan

Trong bai bao nay chung t61 dé trinh bay mot hé théng giam sat va canh bao chét lugng
nudce trén nén tang WebGIS. Hé thong bao gdm phan clng va phan mém trong d6 phan mém
bao gdm céc thanh phan quan Iy co s& dit liéu, cong cu kiém tra, danh gia, phan tich dir liéu,
cong cu phat hién va canh bao su cb 6 nhidm va ng dung WebGIS. Véi cac thanh phan nay,
hé théng co kha nang cung cap thong tin day du vé hién trang chit luong trén nén tang ban
dd truc tuyén bao gdm: Chat luong nudc tir cac do dac dinh ky cta co quan quan ly nha nudc,
chat luong nudce do dac lién tyc theo thoi gian thyc, luu luong xa va chat luong nudc cua cac
ngudn thai. Hé thong cling cho phép nguoi dung tuong tac va cung cap thong tin nguoc tre
lai cho hé thong, gop phan hudng to1 muc ti€u xay dung mot hé théng canh bao sy ¢6 6 nhiém
dwa vao cong dong. Pong thoi, cac canh bao s co o nhlern s& dugc giri qua tin nhin SMS
to1 cac ca nhan c6 trach nhiém tng pho su ¢b néu thong s6 chat lugng nudc vuot qua tiéu
chuan cho phép A2, B1, B2 hoic cac ngudng do nguoi quan tri hé thong thiét 1ap. Véi giao
dién WebGIS, cic thong tin cung cap t6i nguoi ding mot cach truc quan. Trong thoi gian
t61, nghién ciru sé tich hgp moé—dun dy bao chat lwong nudc vao hé thong, gitp ting thoi gian
canh bao sém va danh gia dién bién chit lugng nudc v6i do phan giai khong gian va thoi
gian tt hon.

Pong gép cia tac gia: Xay dung ¥ tuong nghién ctru: T.A.P., T.T.D.H.; Phét trién trang
Web: T.A.P.; Viét ban thao bai bao: T.A.P., T.T.D.H., N.T.T.; Xay dung co so dit liéu:
T.AP,B.HL., NT.T.

Loi cam on: Nhom tac gia xin chan thanh cam on Dé tai khoa hoc va cong ngh¢ cap Qudc
gia “Nghién clru xay dung hé thong giam sat ty dong va canh bao sém chat luong nudc cac
song Gia, song Ré va song Pa Do phuc vu cip nudc sinh hoat cho thanh phd Hai Phong” Ma
s0: DPTDL.CN—18/21 d tai trg nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Development of a real-time monitoring of water quality of Gia,
Re and Da Do rivers in Hai Phong

Tran Anh Phuong®*, Tran Thi Dieu Hang?, Bui Huyen Linh?, Nguyen Thanh Thuy?
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Abstract: Monitoring and early warning of water pollution play a very important role in
prevention and response to pollution incidents. Monitoring and early warning information,
if provided regularly in real time, will help detect pollution and saline intrusion incidents in
advance, thereby proposing timely response solutions. In this paper, we introduce a
monitoring and early warning system for water pollution incidents developed for Gia, Re
and Da Do rivers in Hai Phong. The system consists of hardware and software sub—systems,
in which the hardware is the monitoring, transmitting and receiving devices as well as server
that provide information about water quality in real-time. The software includes a database
management system, an pollution early warning tool, a data quality control and analysis tool
and a website providing water quality information based on webGIS platform. The system
is capable of providing complete information about the current quality status on the GIS
platform, including: Water quality from periodic measurements, real-time water quality and
discharge and pollutant concentration of pollution sources. The developed system has
provided very useful information for managers and residents in the protection and control
of pollution in Hai Phong.

Keywords: Water quality; Polluted; Monitor; WebGIS; Real-time.
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