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Tém tit: Nudc dang bao 14 hién tuong dang 1én ctia myc nude bién cao hon myc thiy tridu
von ¢6 béi do tac dong clia bio vi thé viée du bao chinh xac myc nuée dang la nhiém vu
quan trong dé tranh thiét hai vé tai san va con nguoi do nudc dang gay ra. Lap trinh di truyén
(Genetic Programming — GP) 1a mot ky thuat hoc may c6 thé gitip ta tim dugc mo hinh &
dang cong thirc toan hoc. Tuy nhién trude ddy GP hau nhu chua dwoc ap dung triét dé cho
bai toan du bao nudc bién dang do bdo cho nén trong bai bao nay nhom tic gia dé xut
phuong phép sir dung GP dé phat hién cac mo hinh du bao nue bién dang do bao. Két qua
thuc nghiém trén dit liéu nude bién dang do bio tai tram Hon Dau cta Viét Nam cho thay
phuong phap nay c6 thé dua ra cac mé hinh dy bao nudc dang do bio chinh xac hon mot sd
phuong phap hoc méay phd bién thuong sir dung. Hon nita GP dua ra mé hinh dy bao dé
hiéu hon cac mé hinh ma dugc xay dung bang cac phuong phap khac (hop den) nhu 1a mang
no—ron. Ngoai ra mo hinh dy bao do GP dua ra s€ gitp ta phat hién cac dac trung anh hudng
tryc tiép khi phat trién cac mo hinh dy bao nudc bién dang do bio.

Tir khéa: Lap trinh di truyén; du bao nudc bién dang do bio, Hon Dau.

1. Pit van dé

Du béo nudc dang do bio 1a rat quan trong ddi v6i qua trinh ra quyét dinh trong quan 1y
ven bién dé giam rui ro 1d lut & ving triing va dbi voi bai toan dy bao nude dang do bio nay
ngudi ta can cac méd hinh nhanh va chinh xac. Ngoai bio, song than thi gi6 mua manh ciing
la nguyén nhan chinh gay nudc dang vung ven bo. Nudc dang do bao 1a mdt thién tai nghiém
trong va dic biét nguy hiém khi chiing xay ra khi thuy triéu 1én khi d6 su két hop tac dong
ctia nudc dang va thay triéu.

Véi hon 600 triéu nguoi sdng & cac ving ven bién triing, nudc ding ven bién c6 thé co
tac dong nghiém trong td1 xa hoi. Con bao Katina (2005) tai My gdy ra muc nudc dang cao
t61 6 m, 1am hon 1000 nguoi chét, gay thiét hai tai san khoang 81,2 ty d6 la. Con bio Hai
Yén (11/2013) tai Philippin khién tong sé ngudi thiét mang 1én dén 7000 ngudi (cha yéu 1a
do nudc dang do bao). Khong nhiing thé trong twong lai cac con bdo c6 anh hudng 1on s&
tlep tuc xay ra vi v@y viéc du bao nudc dang do bao chinh xac s& lam giam dang ké thiét hai
ve nguoi va tai san [1-3]. Trude day, cach tiép can thong thuong dé du bao nudc dang do
bao 1a sir dung mo hinh dy béo sb tri, tuy nhién cac mo hinh nay doi hoi mat nhidu nang luc
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tinh toan. Mot cach tiép can khac 1a str dung cac thuat toan hoc may nhu mang no—ron [1] dé
duir doan cac mbi quan hé gitta muc nudc dang va cac dic trung trong tng nhu 13 muc nudce
bién, gio, khi ap trén mit bién va cac dic tinh cta con bdo nhiét doi. Nguoi ta da xay dung
mo hinh dy bao nudc dang do bao sir dung mot s6 mo hinh tri tué nhan tao [4] dé dy bao muc
nude dang cao nhét sir dung cac tham s6 cua con bao nhiét doi: ap suat tim béo, ban kinh gi6
16n nhét,.. Két qua cho thay viéc dung mang no—ron nhan tao cho két qua t6t hon so v&i may
hd trg véc—to. Cac két qua da chi ra rang phuong phép sir dung tri tué nhéan tao va khung lugi
tu do hoan toan dap ung dugc do chinh xac voi tdc do du bao nhanh. So sanh véi cac méd
hinh thong thuong cdc mo hinh dya trén mang no—ron c6 thoi gian tinh toan nhanh trong
khoang 10 phut s& cho ra két qua du bao sau khi huén luyén xong mo hinh. Tuy nhién mé6
hinh dwa trén mang no—ron nay 1a dang hop den vi vy rat kho dé giai thich ching hon nira
cac mo hinh loai nay thuong khong dat duoc kha nang udc luong tai cac cao diém diéu nay
rat quan trong khi dy bao nudc dang do bao.

Lap trinh di truyén (GP) 1a mot so dd tién hoa dé tim ra 101 giai bai toan. Kha ning cia
GP 1a tu hoc dinh nghia ctia mot ham tir cic mau diéu nay gitip GP 13 mét sy lira chon phu
hop cho viée giai bai toan hdi quy ky hiéu [5]. Chinh vi vy GP dugc str dung rong rai dé xay
dung cac md hinh héi quy cho cac ing dung thyc té. Chang han nhu mé hinh dy doan gia c6
phiéu sir dung GP dé tao ra mot chién lugc dau tu sinh 13i [6]. Trong [7] GP dugc st dung dé
xay dung mé hinh dy béo song thoi gian thuc. Cac két qua cta cac nghién ctru trén da chi ra
rang GP 1a mot cong cu day hira hen cho cac tng dung du bao cho dir liéu cac vung bién.
Trong nghién ctru [8] GP dugc sur dung dé dy bao do x6i mon dng xay ra ¢ long song va két
qua cho thay viéc sir dung GP ¢6 két qua kha thi hon so véi str dung phuong trinh héi quy va
hé thong no—ron nhén tao trong viéc moé hinh héa dy doan dd sau x61 mon xung quanh céc
“6ng”. Tuy nhién GP da va chua dugc ap dung trong du bao nudc dang do bao vi vay trong
bai bao nay tac gia dé xuit nghién ciru ap dung GP dé xay dung mo hinh “hop tring” (mot
dang mo hinh d& hiéu) cho viéc du bao nudce bién dang.

Do d6, dong gop chinh ctia bai viét nay 1a chung t6i dé xuat sir dung GP v6i mot sb thay
d6i nho ap dung cho bai toan du bao nudc bién dang do bio va so sanh hiéu suit du bao cia
no so vai cac phuong phap hoc may khac thuong dugce ap dung cho nhitng bai toan dy bao
tuong tu.

Phan con lai ciia bai bao nay duoc to chirc nhu sau. Phan 2 s& trinh bay vé GP bao gdbm
gioi thiéu chung, va mot sb diém riéng dung cho bai toan du bao nudc bién dang do bio.
Phan 3 s& dua ra cac tham s cu thé cua GP khi chay thuc nghiém, dir li¢u dé thi nghiém,
cuing voi cac phuong phap hoc méy khac dé so sanh véi GP. Phan 4 trinh bay két qua cua thi
nghiém danh gia, phan tich, so sanh két qua ctia cac phuong phap. Cudi ciing, phan 5 két luan
lai nhitng phat hién va dé xuét cac nghién ctru trong twong lai.

2. Phuwong phap nghién ciru

2.1 Ldp trinh di truyén

Lap trinh di truyén (Genetic Programming — GP) ra doi vao nam 1992 [5] véi tham vong
nhim dwa ra mot quan thé cac chuong trinh ma chiing c¢6 thé tién héa mot cach ty dong trén
nhirng dit lidu huén luyén. Vi nghia nay, GP dugc xem nhu 1a mot phan ciia hoc may. Dya
trén Iy thuyet tién hoa cia Darwinian, GP dua ra cac chuong trinh ma hoa dudi dang cac
chudi di truyén thong qua qua trinh tlen hoéa va chon loc ty nhién dé tim dugc chudi di truyén
(chuong trinh) tot dap Gmg duoc yéu cau bai toan.

2.1.1 Biéu dién chuong trinh

Chuong trinh trong GP duoc biéu diéq dudi dang cay, trong d6 mdi nit duge gan nhan
la mot ky hi¢u thude tap ham (F) hay tap ket (T).
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Hinh 1. Biéu dién chuong trinh GP.

2.1.2 Toan tir di truyén
a) Toan tur lai ghép (crossover)
Thé hién qua trinh trao do6i nhiém sac thé gitta hai cay bo me. Toan tir gom céc bude sau:
+ Chon mot niit ngau nhién trén mdi cay bd me;

* Hoén d6i hai cay con c6 goc tai hai nut vira chon va trdo doi ching cho nhau.

Hinh 1. Toan tur lai ghép.

b) Toan tir 4ot bién (Mutation)

La qué trinh dot bién ctia mot bo nhidm séc thé duge tao ra. Gdm cac bude sau:
* Chon ngﬁu nhién mot ndt bat ki trén cay cha (me);
* Xoa cay con thudc ndt duge chon;

* Sinh ngau nhién mot cdy con mdi vao vi tri vira xda.
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¢) Tai sinh (reproduction)
Néu mot ca thé duoc tai sinh ching s& dugc sao chep y nguyén vao quén thé, hay noi
cach khac 13 s& c6 hai ca thé gidng nhau trong quan thé.

2.1.3 Banh gia d6 phu hop (fitness)

Mbi mot chuong trinh duoc gén mot gia tri duoc ggi la d phu hop, gié tri nay sé 9(’) anh
hudng quan trong dén viéc ca thé c6 duoc lya chon dé€ thuc hién cac toan tir di truyén hay
khong.

Hinh 2. Toan tu dot bién (a) cay trude khi thye hién toan tir, (b) cdy sau khi thue hién.

Nhu vay cac bude dé chay mot thuat toan GP:

1) Khai tao ngau nhién mot quan thé (thé hé 0) cac ca thé duoc tao ra tir tap ham va tap
két.

2) Thu’c hién lap (céc thé hé) theo céc bu’c’yc phu sau cho dén khi thoa mén diéu kién két

a) Danh gia d6 tot cua cac ca the.

b) Chon 1 hodc 2 cé thé tur quﬁn thé voi xac suét phu thudc vao do tdt cta chung dé
tham gia vao cac toan tir di truyén c.

¢) Tao cac ca thé méi cho quan thé bang viéc ap dung céc phép toan di truyén sau voi
mot xé4c suat da dinh.

» Tai sinh
» Lai ghép
- Dot bién

Sau khi két thiic qué trinh tién hoa, ca thé tot nhat clia toan bd qua trinh chay duoc coi
nhu 13 két qua cta qua trinh chay.

Bén canh cac phuong phap truyén thong: cay quyét dinh, tap luat quyét dinh, ham thong
ké va mang noron cac nghién ctru di cho thiy ring GP ciing 1a mot phuong phap giai bai
toan dy bao v6i do chinh x4c cao bang cach tién héa ra cdy biéu thirc. Mot trong nhiing 1y do
cho phép ta tin twong diéu ndy 1a qua trinh tim kiém cua GP c6 két qua t6t ddi voi nhitng bai
toan c6 khong gian tim kiém 16n.

2.2. Ldp trinh di truyén cho bai todn dw bdo nwéce bién ding do bao

Viéc str dung lap trinh di truyén (GP) dé du bao nudc bién dang sau bdo gan day ciing
da dugc mot s6 nghién ctru ap dung. Cac tac gia trong bai bao [9] da dé xuit sir dung GP dé
dy doan nudce dang do bao va ngap lut do cac con bao nhiét ddi. Cac thi nghiém dugc thuc
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hién trén cac bo dir liéu tir bo bién Odisha dén tiép giap voi Vinh Bengal. Cac két qua da chi
ra rang ca mang no—ron nhan tao (ANN) va GP déu dy bao rat tét so v6i dit lidu thuc té. Tuy
nhién, GP di khong duoc nghién ctru siu hon nira vé ciac md hinh dé du bao sau khi thuc
hién véi thoi gian dy bao khac nhau. Hon nita, tinh linh hoat cia GP dé tu dong chon cac dac
trung dé xdy dung cac mé hinh c6 thé hiéu duoc dé du bao nude dang do bio ciing chura duoc
nghién ctru. Do d6, bai viét nay tiép tuc nghién ctru kha ning ctia GP dé xay dung cac mo
hinh dy bdo murc d§ nudc dang sau bao.

O trong nudc, da c6 mot sé nghién ciru vé du bao nudc bién dang do bao va gié mua;
tuy nhién, chua c6 nghién ctru nao vé st dung cong cu hoc may/ tri tu¢ nhan tao dé du bao
nuéc bién dang.

3. Thi nghiém

Phan nay s€ trinh bay cach thiét ké thi nghiém va céc tham s6 ctia GP d3 duoc hiéu chinh cho
phtt hop véi bai toan du bao nude bién dang do béo.
3.1 Tham sé ciia GP

Bang 1 trinh bay cac tham s cu thé dé chay GP. O day ham danh gia do t6t ciia mdi ca thé

ching t6i sit dung ham RMSE (root mean square error).

Béng 1. Céc tham s6 khi cai dit GP.

Tham s6 Gia tri
Téap ham +, —, X, /, sin, cos, In, N
Tap két Bién thudc tinh
Kich thuéc quan thé 1000
Thuat toan khéi tao Ramped half-and-half
D6 cao 16n nhét clia cay 15
S thé hé 200
Xac suat thyc hién lai ghép 0,9
Xéc suét thuc hién dot bién 0,1
Phuong phap chon lua Tranh d4u kich thudc bang 3

Thuc hién chay GP 30 1an doc 1ap, mdi lan chay véi gia tri khoi tao khac nhau, sau mbi lan
chay ta s& nhan duoc mot 10i giai tot nhét. Sau 30 lan chay ta c6 30 10i giai trong tmg, sip xép cac
101 giai d6 theo thir tu ting dan gia tri d6 phu hop, lwa chon 10 giai trung vi (median) cta diy d6
dung 1am mé hinh cudi ciing.

3.2 Dit liéu bai toan

D1t ligu thir nghiém 1a dir liéu nude dang ctua 12 con bao do tai tram Hon Dau trudce thoi diém

nudce ding cao nhét 24h trong Bang 2.

Bang 2. M6t s6 con bdo dung dé thu thap dit liéu nude bién dang.

STT Tén bio Thoi diém bit diu Thoi diém két thace
1. Bio s6 14 (Haiyan) 05/11/2013 11/11/2013
2. Bio sd 1 13/06/2014 17/06/2014
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STT Tén bio Thoi diém bat diu Thoi diém két thic
3. Bio Rammasun 12/07/2014 21/07/2014
4, Biio s6 1 (Kujira) 19/06/2015 25/06/2015
5. Biio sb 4 (Mujigae) 01/10/2015 05/10/2015
6. Bio sb 1 (Mirinae) 25/07/2016 28/07/2016
7. Béo s6 2 (NIDA) 28/7/2016 03/08/2016
8. Bio s6 3 (DIANMU) 15/08/2016 19/08/2016
9. Bio s6 7(Sarika) 13/10/2016 19/10/2016
10. Béo s6 8 (HAIMA) 15/10/2016 23/10/2016
11. Bio sb 6 (Hato) 20/08/2017 24/08/2017
12. Béo Talim 10/09/2017 18/9/2017

Dua trén nghién ctru [1], thu thap dir liéu cac tham sb dau vao bao gdm:

- Tham s khi twong: tc do gié (WS) (m/s), huéng gié (WD) (dd), khi ap trén mit bién
(hPa) va do giam khi 4p trong bdo trén mit bién (DSLP) (1013 hPa).

- Tham s hai van: myuc nuéc bé mat bién (SS), thuy triéu (SSL).

- Tham sé theo con bdo: kinh do (LG), vi @6 (LT) (d6), ap suat tim bio (CAP) (hPa)
va toc do gi6 cao nhat gan tim bao (HWS) (m/s).

Gia tri dau ra 1a gia tri nude bién dang do bdo. Céc gié tri dit liéu thu thap s& dugc chuan
hoa theo cong thirc sau:

nt =#t voi gid tri muc nudc dang

Vs, = Vg, VOI gid tri myuc nudc thiy tridu

Vop = Vs1p/1013 hPa cho khi ap trén mit bién

Vpsp = Vpsip/100 hPa cho d6 giam khi ap trong bdo trén mat bién.

Virs = Vws/100 m/s voéi toe do gio

Vwp = Vywp/360 deg véi hudng gio

Vi = V,c/150°E véi kinh d6 cta bao

vir = V. /50°N véi vi do cua bao

Veap = Veap/1013 hPa véi ap suit tim bdo

Vyws = Vyws vOi te dd gio 10n nhat gan tim bao.

Trong d6 diu (~) bén phai cua cac phuong trinh thé hién gia tri gbc ctia cac tham sb.

3.3 Cdc ky thudt hoc mady khdc dé so sanh

Dé so sanh GP véi cac ki thuat hoc may khac khi giai quyét bai toan du bao nude bién dang
do bao, chiing t61 lya chon 5 k¥ thuat hoc may dua ra mo hinh dyu bao chi dua vao dit liéu va cé
kha niang phan anh t6t dugc mbi quan hé gitta cac bién dau vao va dau ra (bai toan du bao) ma
khong can xem xét truc tiép cac quy luat vat Iy ctia co ché nude bién dang do bio. Nhitng mé hinh
nay hoan toan dua trén thong tin cé dugc tir viéc thu thap dir liu. Do 1a cac md hinh sau:

3.3.1. May vec—to hd tro (Support Vector Machine)

May véc to hd trg hdi quy (Support Vector Regression —SVR) [10], 1a mot phwong phép thanh
cong dé phat sy phtic tap mo hinh bang cach cong thém gia tri nay vao ham 16i. Dé minh hoa ta
xem xét mot mo hinh tuyén tinh dy bao cho béi cong thirc (2):

fx)=wlx+b (2)
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Trong d6 w 13 véc—to trong s6, b 13 do doc va x 13 vée—to dau vao. Goi x,,, va y,, lan luot
14 véc—to dau vao, gia tri ddu ra thir m cia tap hun luyén. Cong thirc tinh ham 16i nhu cong thirc

(3):
J =S IWl2 + € Ty = £ Com)le 3)

Sb hang thir nhét ctia ham 15 chinh la gid tri phat do phurc tap ciia moé hinh, con sO hang thr
hai 13 gié tri 16i nhay cam vé6i &. Néu ham 18i nho hon ¢ thi s& khong phat, ddy 1a tham s6 dugc
dua thém vao dé diéu chinh giam do phirc tap cia mé hinh. Chinh vi véy 10i giai s& cuc tiéu hoa
ham 16i nhu cong thic (4):

f) = Xm=1(@m — am)xmx + b 4)

Trong d6 a,,, a,, 1anhan tir Lagrange. Véc—to huan luyén dua ra cac so6 nhan Lagrange khac
khong duoc goi 1a cac véc—to hd tro va ddy 1a mot khai niém chinh vé 1y thuyét SVR. Cac véc—to
khong hd tro khong dong gop truc tiép vao 10i giai va sé luong vecto hd tro 13 do do do do phirc
tap cia md hinh. M6 hinh ny dugc mé rong cho trudng hop phi tuyén tinh thong qua khéi niém
nhén k sinh ra cong thuc (5):

f) = Zm=1(am — am)k(xmx) + b ®)

Trong thi nghiém chuing t6i s€ s dung nhan Gauss.

3.3.2. Cay quyét dinh (Decision Tree — DCT)

DCT [11] la mot kiéu mé hinh du bao. Mdi mot nut trong cua cdy tuwong ung voi mot bién;
canh nbi gitra n6 vdi nut con cua nd thé hién mot gid tricy thé cho bién d6. Mdi nut 14 dai dién cho
gia tri du bao cua bién muc tiéu, cho trude cac gia tri cta cac bién duoc biéu dién boi duong di tr
nut gdc t6i nit 14 d6. K thuat hoc may ding trong ciy quyét dinh duoc goi 1a hoc bang cy quyét
dinh, hay chi goi v6i céi tén ngan gon 1 cay quyét dinh.

Cay quyét dinh c6 thé duoc hoc bang cach chia tap hop ngudn thanh cac tip con dira theo mot
kiém tra gia tri thudc tinh. Qua trinh nay duoc 1ap lai mot cach dé quy cho mdi tap con dan xut.
Qué trinh d¢ quy hoan thanh khi khong thé tiép tuc thuc hién viée chia tach duoc nita, hay khi mot
phan loai don c6 thé ap dung cho timg phan tir ctia tip con dan xudt. Mot bd phén loai rimg ngu
nhién (random forest) stt dung mot s6 cay quyét dinh dé c6 thé cai thién ti 1 phan loai.

3.3.3. k-lang giéng gan nhit (k Nearest Neighbor — kNN)

KNN [12] 1a phuong phap dé phan 16p cac dbi tugng dua vio khoang cach gan nhit gitra dbi
twong can xép 16p va tat ca cac ddi twong trong tap dit liéu. Mot ddi tuong dugc phan 16p dua vao
k lang giéng cua né, k 14 sb nguyén duong duoc x4c dinh trude khi thuc hién thuat toan. Ngudi ta
thuong ding khoang cach Euclidean dé tinh khoang cach giira cac ddi tuong.

3.3.4. Mang Perceptron nhiéu 16p (Multi—layer Perceptron — MLP)

MLP [13] 13 mang no—ron nhan tao duogc goi 1a perceptron nhiéu 16p boi vi né 1a tap hop ciia
cac perceptron chia 1am nhiéu nhém, mdi nhém tuwong tng voi mét layer. Hoat dong cua ching co
thé duoc md ti nhur sau tai ting dau vao cac noron nhan tin hiéu vao xir 1y (tinh tong trong sd, giri
t6i ham truyén) rdi cho ra két qua (1a két qua ctia ham truyén); két qua nay s& dugc truyén t6i cac
noron thudc ting an thir nhat; cic noron tai dy tiép nhan nhu 13 tin hiéu dau vao, xtr 1y va guri két
qua dén tAng 4n thir 2; qué trinh tiép tuc cho dén khi cc noron thudc ting ra cho két qua.
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3.3.5 Rung ngau nhién (Random Forest — RF)

RF [14] 1a mot tap cac mo hinh (ensemble). M6 hinh RF rat hidu qua cho cac bai toan du bao
vi nd sir dung cuing ltc rat nhiéu moé hinh nhé hon bén trong voi quy lut khac nhau dé dua ra quyét
dinh cubi ciing. M&i md hinh bén trong d6 c6 thé tdt hodc chua t6t khac nhau, nhung khi téng hop,
ta s€ c6 co hdi du bdo chinh xac hon so v6i khi sir dung mot mo hinh don 1é bét ki nao.

Rung ngau nhién (Random Forest — RF) cho do chinh x4c du bao kha cao khi so sanh véi cac
thudt toan hoc ¢6 giam sat hién nay bao gom Boosting, Baging, k-lang giéng gan nhét (k nearest
neighbors), SVM, ANN, C4.5,..

Céc mé hinh trén duoc str dung rat phd bién cho cac bai toan hoc méy va ciing dé cho thiy
hiéu ning dang ké cua chung.

4. Phan tich két qua

Trong phin ndy, ta s& xem xét cac két qua khi chay GP so véi cac thuat toan hoc may dién
hinh. Dé so sanh hiéu suit cua GP véi cac phuong phap khac ching toi sir dung hai do do nhu cong
thuc (6, 7):

\/%Z?:l(y'obs,i_Ypre,i)
NRMSE =

(6)

(Yobs,max—Yobsmin)

CcC = Z?=1(yobs,i_3_’obs) (J’pre,i_ypre) (7)
JZ?:l(YObs,i_yobs)z\/Z?:l(J’pre,i_ypre)z

Trong 46 NRMSE (normal root mean squared error) 1a RMSE chuan héa tinh theo phan tram,
CC (correlation coefficient) 1a hé s6 twong quan.

Trong cong thic trén 7 14 d6 16n tap huén luyén, v, ; 1a gid tri du béo ciia diém mu i con
Vobs,i 12 gid tri do dugc ¢ diém mau i.

Muc dich ctia GP 14 qua trinh tién hoa 1am sao tim cay 10i giai c6 gia tri NRMSE nho va CC
16n.

Hinh 4. Gia tri dy bao theo thoi gian ctia cdc m6 hinh du bao va dir li¢u thuc té do dac dugc tai tram Hon

Dau cua 12 con bao.

Ttr Hinh 4 (trong do truc ngang thé hién cac diém dir liéu, truc dtmg 14 gia tri nude dang do
bdo — don vi do 14 m) thé hién cac gia tri du bao clia 6 md hinh va gia tri thuc té ta nhan thiy mo
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hinh két qua ctia GP (mau xanh) bam sat nhat v6i duong mau den (gid tri thue t€) dic biét tai cac
diém cao. Piéu d6 cho thiy rang mé hinh du bao do GP dwa ra c6 kha ning doan nhan gan ding
nhét cac diém dit liéu thuc té.

Két luan trén duoc khing dinh mot 1an nira 16 rang hon trong Hinh 5, trong d6 gia tri NRMSE
ctia 6 phuong phéap du béo ndm trong khoang tir 6% dén 18%, con gia tri CC nam trong khoang tir
0,75 dén 0,97. Va ta ciing thiy phuong phap GP vira cho két qua gia tri NRMSE nho (sai s6 it nhat)
va CC 16n nhit (gan giii v6i gia tri thyuc nhat ké ca cac diém cao) trong s 6 phuong phap.

Hinh 5. Gia tri NRMSE va CC ctia cac m6 hinh du bao véi dir li€u tai Hon Dau.

Nhu vay trén tap dir liéu thuc té ctia 12 con bao khac nhau, GP cho mé hinh du bao tdt
nhét so vé&i cac phuong phap con lai. Két qua khang dinh hiéu nang ciia GP vuot troi so véi
cac mo hinh du bao khac.

MG hinh két qua tién héa GP

Duéi day 1a mot cdy 101 giai cho bai toan du bao nudc bién dang do bio 1a két qua cia
qué trinh tién hoa cua GP co dang:

sqrt(sub(mul(X10,0.921279(log(mul(X3,sub(X8,X9))))),mul(X10,mul(log(add(cos(sqr
t(div(sub(X5,sub(X2,10g(0.299569(X10)))),X9))),add(cos(sqrt(div(sub(X5,sub(cos(mul(X2
,add(X7,X10))),mul(mul(X2,X2),X10))),mul(cos(X10),X9)))),X3))),sqrt(mul(X10,cos(log(
X))

Biéu thirc trong tmg véi cy trén 1a:

X0 X 0.921279log(x3 X (x5 — X))
“log (COSJ(x5—x2+logx0.299569x10) +
9
COS\/xs—cos(xzx(x7+x10))—x§><x10 +x3) X )
COSX109XXg
X10
\ coslogx, *10

Véi mé hinh két qua nhu (8) viée du bao trd nén kha dé dang véi cac bién x; chinh la
cac gia tri dau vao (trong d6 x, 1a gia tri WS, x, 1a WD, x5 1a SLP, x, 1a DSLP, x; 1a
SSL, x¢ 1A LG, x; IaLT, xg 1a CAP, xq 1a HWS va x;, 1a SS.Va v61 mo hinh nhan dugc
ta nhan théy su phu thudc cua Kkét qua vao cac tham s6 do cling 1a mot tham khao dé lya chon
dac trung cho phi hop bai toan. Day chinh 1a ¥ nghia hop tring ctia GP ma chi ¢6 mo hinh
DCT trong s6 5 md hinh trén méi co.
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5. Két luan

Bai béo trinh bay viéc sir dung GP dé du bao nudc bién dang do bao tai tram Hon Dau
Viét Nam, cac két qua cho thdy GP vuot trdi hon vé hidu ning so v6i cac phuong phép du
béo khac (MLP, SVM, kNN, DCT, RF). Chinh vi vy, trong tuong lai chiing t6i sé& tiép tuc
cai tién GP dé thu dugc két qua du bao tot hon nita. Ngoai ra chung toi ciing s& dung GP dé
ap dung cho dir li¢u tai cac tram khac, voi cac con bao khac va véi thoi gian du bdo trudce
ngan hon (12h, 5h) dé c6 duoc két qua du bao phu hop véi yéu cau thuc té.

Pong gop cua tac gia: Xay dung y tuong nghién cou: N.T.H, T.T.P, N.V.M., N.T.Q.,
H.H.V.; Lya chon phuong phap nghién ctru: N.T.H, T.T.P; Xt ly s6 liéu: N.V.M; Phan tich
méiu: T.T.P, N.T.Q., H.H.V_; Lay mau: N.V.M, N.T.H; Viét ban thao bai bao: N.T.H., T.T.P.;
Chinh sura bai bao: N.T.H.

Loi cam on: Nghién ctru nay duoc hd trg boi dé tai “Nghién ctru co s khoa hoc va giai phap
ung dung tri tu¢ nhan tao dé nhan dang, ho trg du bao va canh bao mot s6 hién tuong khi
twong thay van nguy hiém trong bdi canh bién déi khi hau tai Viét Nam”, s6 hiéu cua dé tai
BPKH.34/16-20, thuoc Chuong trinh Khoa hoc va Cong nghé tmg phé v6i bién ddi khi hau,
quan 1y tai nguyén va méi truong giai doan 20162020, ma s6 BDKH/16-20.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta 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.

Tai liéu tham khao

1. Kim, S.; Matsumi, Y.; Pan, S.; Mase, H. A real-time forecast modelusing artificial
neural network for after—runner storm surges on the tottoricoast, Japan. Ocean Eng.
2016, 122, 44-53. https://doi.org/10.1016/j.oceaneng.2016.06.017.

2. Kim, S.W.; Lee, A.; Mun, J. A surrogate modeling for storm surgeprediction using
an artificial neural network. J.  Coastal Res. 2018, &85, 866-870.
https://doi.org/10.2112/S185-174.1.

3. Thuy, N.B.; Kim, S.; Chien, D.D.; Dang, V.H.; Cuong, H.D.; Wettre, C.; Hole, L.R.
Assessment of storm surge along the coast of central vietnam. J. Coastal Res. 2016,
33, 518-530.

4. Lee, T.L. Prediction of storm surge and surge deviation using a neural network. J.
Coastal Res. 2008, 24, 76-82.

5. Koza, John, R. Genetic Programming: On the Programming of Computers by Means
of Natural Selection. Cambridge, MA, USA: MIT Press, 1992.

6. Kaboudan, M.A. Genetic programming prediction of stock prices. Comput. Econ.
2000, /6, 207-236.

7. Gaur, D.S.; Deo, M.C. Real-time wave forecasting using genetic programming.
Ocean Eng. 2008, 35, 1166—1172. https://doi.org/10.1016/j.oceaneng.2008.04.007.

8. Azamathulla, H.M.; Ghani, A.A. Genetic Programming to Predict River Pipeline
Scour. J. Pipeline Syst. Eng. Pract. 2010, 1, 127-132.
https://doi.org/10.1061/(ASCE)PS.1949-1204.0000060

9. Sahoo, B.; Bhaskaran, P.K. Prediction of storm surge and inundation using
climatological datasets for the indian coast using soft computing techniques. Soft
Comput. 2019, 23, 12363—12383. https://doi.org/10.1007/s00500-019-03775-0.

10. Smola, A.J.; Scholkopf, B.; 2004. A tutorial on support vector regression. Stat.
Comput. 2004, 14, 199-222. https://doi.org/10.1023/B:STC0O.0000035301.49549.88

11. Rokach, L.; Maimon, O. Data mining with decision trees: Theory and applications.
World Scientific Pub. Co. Inc. 2014, pp. 328.



Tap chi Khi twong Thity vin 2020, 716, 1-11; doi:10.36335/VNJHM.2020(715).1-11 11

12. Hastie, T.; Tibshirani, R.; Friedman, J. The Elements of Statistical Learning: Data
Mining. Inference and Prediction. New York: Springer, 2009.

13. Rosenblatt, Frank. x. Principles of Neurodynamics: Perceptrons and the Theory of
Brain Mechanisms. Washington DC: Spartan Books, 1961.

14. Breiman, L. Random Forests. Mach. Learn. 2001, 45, 5-32.

A genetic programming—based storm surge for prediction
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Abstract: Storm surge could be a genuine fiasco coming from the ocean. Therefore, an
exact forecast of surges is a vital assignment to dodge property misfortunes and to decrease
chance caused by tropical storm surge. Genetic Programming (GP) is an evolution—based
model learning technique that can find both the functional form and the numeric coefficients
for the model. From our perspective, Genetic Programming has not been enough applied to
the problem of storm surge forecasting. In the reserach paper, we propose a new approach
to using Genetic Programming to evolve models for storm surge forecasting. Experimental
results of storm surge forecasting on HonDau station, Vietnam show that Genetic
Programming could be evolved more accurate models of storm surge forecasting than other
common machine learning methods tried for the problem in the literature. Moreover, the
model evolved by Genetic Programming is more interpretable than the models built by other
(black—box) methods such as neural networks. Additionally, Genetic Programming could
automatically select relevant features when evolving storm surge forecasting models.

Keywords: Genetic Programming; Storm surge prediction; HonDau.
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Tém tit: Thanh phd H6 Chi Minh (TP.HCM) duoc x4c dinh 14 trung tam kinh té, trung tdm
giao dich qudc té va du lich cua nude ta v6i qua trinh d6 thi hoa nhanh kéo theo nhiéu hé
luy vé co sd ha téng, trong do van dé ngap lut do6 thi 12 mot trong nhitng van dé nhuc nhdi
nhit. Luu vue Nhiéu Loc—Thi Nghé thude 7 quan ctia TP.HCM 1a mt trong nhiing noi co
mirc d6 ngap cao. Nghién ctru di tmg dung M6 hinh SWMM dé mé phong qua trinh san
sinh dong chay tir mua va qua trinh tiéu thoat nudc mua trén luu vue, tir d6 dé xuét cac giai
phap giam ngap. Két qua nghién ctru cho thay giai phap ho diéu hoa co tinh hiéu qua hon
s0 vO1 giai phap cai tao mat phu do thi. Cac kich ban cho thdy chi v6i 186 ha dién tich hd
diéu hoa c6 thé co ban x6a ngip cho khu vuc Vian Thanh thudc luu vuc Nhiéu Loc — Thi
Nghe.

Tir khéa: Ngap lut d6 thi Thanh phd H6 Chi Minh; M6 hinh SWMM.

1. M& dau

Véi vi tri dia 1y va diéu kién tu nhién twong d6i thuin loi, TP.HCM duogc xéac dinh 1a
trung tdm kinh té, trung tdm giao dich qudc té va du lich ctia nudc ta 1a ddu mdi giao théng
thuan loi dé giao luu khu vuc phia nam, trong nuéc va quéc té. Song con ton tai nhiéu bt
cap, ma bat cap 16n nhat 14 tinh trang ngép, lut & thanh pho Nhiéu nim qua, TP.HCM da dau
tu nhiéu tién cia va cong strc cho van dé nay nhu: nang cp hé théng thoat nuéc thanh phd,
khoi thong hé théng kénh rach, gop phan thoat nudc va lam dep, trong sach mdi truong thanh
phé. Song, thuc té tinh trang ngap lut cang lan rong. Nhiéu nim qua, cac cong trinh xay dung
cht yéu nang c6t xay dung 1én hang mét dé vi ho so tinh trang ngap lut kho cho viéc kinh
doanh. .. va thuc té d6 d3 tao ra tinh trang do thi nay dd nude vao do thi kia, cac do thi ngan
can nhau trong viéc thoat nude va xay ra tinh trang “cang chéng cang ngap” [1].

Xét veé dleu kién dia hinh: Nhin chung, TP.HCM c6 dia hinh tuong dbi bang phang va
thap v&i mot sb g0 trién phia Tay-Bac va Pong—Bic, d6 cao mit dat c6 xu hudng giam dan
tir phia Tay—Biéc vé phia Nam va Dong Nam. Khu vuc c6 dang go trién lwon song phin bd
16n & cac huyén: Cu Chi, Héc Mén, phia bac quan Thu Pirc, quan 9, phia bac huyén Binh
Chanh. Cao d6 tir 4-10 m chiém khoang 19% téng dién tich; vung c6 d0 cao trén 10m chiém
11% tong dién tich. Khu vuc dia hinh dang thap phan bd ¢ noi thanh phd, phan dét cta huyén
Hoc Mon, quan Thu Dire nam doc theo séng Sai Gon va phan phia nam huyén Binh Chanh.
Cao do thay ddi tir 2-4 m chiém khoang 15% dién tich. Khu vyc dia hinh dang triing thép tao
thanh mét vét kéo dai tir phia nam huyén Cu Chi (xa Thao My, Tam Tan vong vé phia tay tir
Binh Chanh (doc kénh An Ha, L& Minh Xuan, Tan Nhat, dén phia nam huyén Nha Be, Can
Gid va dong nam huyén Binh Phuéc, huyén Binh Chanh). Cao do tir 02 m chiém khoang tir
55% dién tich dét (cao do Quéc gia).

Tap chi Khi twong Thuy van 2020, 716, 12-25; doi:10.36335/VNJHM.2020(716).12-25  http://tapchikttv.vn/
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Xét vé diéu kién thiy van: Nam & ving luu vuc hé thdng song Pong Nai-Sai Gon, ché
do thuy van-thuy lyc cua kénh rach, song ngoi khong nhing chiu anh hudng cua dia hinh
thanh phd (phén 16n thap dudi 2 m) chiu anh hudng cta ché d6 ban nhat triéu bién Pong ma
con chiu tac dong rat rd nét cua viée khai thac cac hd bac thang ¢ thuong luu hién nay va
trong twong lai nhu cac ho chtra Tri An, DAu Tleng, Thac Mo...

Hé théng song rach chéng chit véi téng chiéu dai 7.955 km; téng dién tich mat nudc
chiém 16%; mat do dong chay trung binh 3,80 km?... Nhu vy phan dia hinh thip triing c6
dd cao dudi 02 m va mit nude chiém 61% dién tich tu nhién, lai ndm trong vung cura song
v6i nhidu cong trinh diéu tiét 16n ¢ thuong ngudn nén nguy co ngap tng 16n [1].

Vé luong mua: Téng lwong mua trung binh TP.HCM kha cao tir 1800 mm dén 2700
mm, tip trung vao 7 thang tir thang 5 dén thang 11 chiém t6i 90% lwong mura.

Vé ché d6 thay vin: Do trong nim c6 2 mua chinh mia mua va mua kho nén ché do
dong chay ¢ 2 hé théng song Sai Gon va séng Dong Nai ciing hinh thanh 2 ché d6 dong chay
tuong tng. Pong thoi do tac dong cua bién Péng nén cac song rach cta ving ndi thanh
TP.HCM chiu anh hudng triéu mét cach manh mé& va quanh nam. Triéu cuong vao mua Xuin
(cac thang 10,11,12,1 duong lich) thoi ky nay dugc tang cuong boi dong li mua mua trén
dia ban noi thanh nén triéu cuong thuong kéo dai tir thang 9 dén thang 1 duong lich [1. 2].

V& tinh hinh lan sut tai TP.HCM: Qua tong hop két qua do kiém méc do cao khu vuc
TP.HCM va cac tinh dong bang song Cuu Long nam 2014, 2015 cta Cuyc ban dd do dac va
ban do Viét Nam thudc Bo Tai nguyén Méi trudng cho thdy khu vuc TP.HCM dang dién ra
vé6i toe d6 lun 16m trén 10cm trong vong 10 nadm tai quan Binh Chanh, nam quén Binh Tén,
quan 8, quan 7, dong quan 12, tiy quan Thi Purc, bac huyén Nha Bé véi tong dién tich 239
km?Z. Ca biét c6 nhitng noi lan téi 73 cm/10 nim, tir nim 2005-2015. (Tai mdc trén sdn Trung
tam van héa Thé duc Thé thao tai phuong An Lac quan Binh Tan; 44 cm/10 nam (méc tai
san Trung tdm Y té Binh Chanh, x4 Tan Tuc huyén Binh Chanh [1,3].

Qua nghién ctru tinh hinh vé diéu kién khi hau, thuy van khu vuc TP.HCM; két qua quan
tric hién tuong lin sut, kich ban nudc bién dang tai Viét Nam; co thé néi cudi thé ky nay,
toan bo nhiing ving dat c6 do cao nho hon 4 m tai TP.HCM c6 nguy co ngap nudc va nhiing
phan dién tich xay dung khong thuan loi chiém téi 60—~70% tong dién tich ty nhién TP.HCM.

Nhiéu khu vuc cia TP.HCM c6 mit dat tu nhién thip khoang 75% dién tich c6 cao do
dudi 2 m, lai nam trong vung anh huong manh boi thuy tridu bién Dong, nén hoan toan c6
thé bi ngap khi gap dinh triéu cao. Do bién d6i khi hau, nudc blen ngay cang dang cao. ma
hau qua 1a ting nguy co gay ngap cho khu vuc TP.HCM, ca vé tan suat va mirc do [4].

bic biét, tran siéu mua vira qua ngay 25 thang 11 nam 2018, do anh hudng cua bao s6
9 (USAGI) trén dia ban Thanh phd di xuét hién mua tir lac 07gio 00 va dén 15 gio 00 phut
bt dau xuat hién mua to trén dién rong két hop voi triéu 1én. Vil luong mua 16n nhét do dugc
la 401 mm (tram Tan Son Hoa), dinh triéu do tai tram Pha An 14 +1,29 m (vao luc 18 gio 30
phut). Trong khi d6, tan suat thiét ké cong hién nay & TP.HCM dén nam 2020: Vii lugng thiét
ké v6i chu ky tran céng ddi voi tuyén cbng cap 3 1a mua 75,88 mm; tuyén cdng cip 2 1a mua
85,36 mm; kénh, rach chinh cap 1 12 95,91 mm trong 3 gid; dinh triéu thiét ké 1a +1,32 m).

Tir thyc té trén cho thay, ngdp ung nang tai TP.HCM khong chi xdy ra trong truong hop
t6 hop bat loi “Iii cao + tridu cudng + mua 16n”, ma cé thé con xay ra ngay trong trudng hop
lii+triéu binh thuong nhung gap siéu mua c6 lu’(_mg mua ngap nghé hodc vuot xa lugng mua
thiét ké hé théng cdng thoat nude do thi cia thanh phd hién tai (200 mm/tran trong vai gio).
[4].

2. Phwong phap nghién ctru

2.1. Luu viee nghién cuu

Tinh trang ngép nudce tai TP.HCM n6i chung va trén luu vue Nhiéu Loc—Thi Nghe dang
12 mot trong nhimng van dé quan tdm chinh ctia cac cap chinh quyén va nhan dan. Luu vuc
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Nhiéu Loc—Thi Nghé 14 khu vuc ¢6 dia hinh mat dét tw nhién thap vi vay 1a khu vuc bi ngép
thudng xuyén, vé mua kho ngdp do triéu cudng, vé mia mua ngap do mua 16n hoic do mua
Kkét hop véi triéu. Riéng khu vyc quén Binh Thanh, mgt quan nam 6.

Luu vuc rach Van Thanh, phia cudi cta luu vue Nhiéu Loc—Thi Nghe¢ tinh trang ngap
lut xay ra nguy kich nhat, c6 mot bo phan dia hinh thap triing tiép giap voi ving ¢6 dia hinh
cao hon, véi di¢n tich ngép lut do triéu cuong lén td1 30-50% dién tich tu nhién. Tinh trang
ngap ung da anh huong nhiéu dén cac mit kinh té, xa hoi va méi truong ciia khu vye thém
vao d6 tinh hinh ngap dang dién bién ngay cang xau di [5].

Luu vuc Nhiéu Loc—Thi Nghe thude khu vuc trung tdm kinh té, chinh tri va vin hoa cua
thanh phé H6 Chi Minh, véi dién tich 3630 ha nam trén dja ban ctia 7 quin (quan 1, 3, 10,
Phu Nhuan, Tan Binh, Binh Thanh va Go Vép), s6 dan séng trén luu vuc 1én téi 1,2 triéu
nguoi.

Rach Van Thanh thudc kénh Nhiéu Loc—Thi Nghe chiéu dai khoang 2000 m, chiéu rong
ctia Rach khoang 15-30m. Luu vuc rach Van Thanh nam & phia Péng Bic, ven song Sai
Gon, phia cudi cua luu vue Nhiéu Loc—Thi Nghe (quan Binh Thanh) véi dién tich khoang
200 ha, tinh trang ngap lut xay ra & luu vuc ndy 1a nguy kich nhét, v6i dién tich ngap lut do
tridu cuong 1én t6i 30-50% dién tich ty nhién (Hinh 1).

Hinh 1. Khu vuc Van Thanh thudc luu vuc Nhiéu Loc—Thi Nghe.

2.2 Phuong phap nghién cuu

Cac bai toan khoa hoc—ky thuat thuong c6 thé dugc giai quyét theo ba phuwong phap:
phuong phap quan sat-do dac thuc té, phuwong phap mo hinh vat Iy va phuong phéap md hinh
toan. Doi v0i bai toan thoat nudce do thi nay, phuong phap mo hinh vat ly s& rat 1a kho khan
phtc tap, néu khong mudn noi la khong thé duge. Vi vy trong ludn van, s€ chi sir dung
phuong phap mé hinh toan sé (mé hinh PC. SWMM) két hop véi cac dir lidu quan sat—do
dac thuc té. D3 co cac bao cdo, nghién ctru: Béo cdo dac biét hitu ich do st dung SWMM
trén khu vuc d6 thi voi nhitng dac diém tuong tu kénh Tan Hoa—Lo Gom. Dé)ng thoi trinh
bay lai lugng mwa va cac phan tich thay van khic ciing nhu chi tiét vé phuong phap luan
dong chay, dugc sir dung cho viéc &p dung m6 hinh SWMM ¢ TP.HCM [6]; M6 hinh tinh
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toan thoat nudc mua cho nhimg d6 thi chiu anh huong thuy tridu [7], bao céo da tinh toan
thoat nudéc mua cho nhiing d6 thi chiu anh huong thuy triéu bang mot mo hinh cé san—mo
hinh SWMM. Bén canh, tac gia cling trinh bay mot so khia canh vé thuy van d6 thi, chu yeu
theo quan diém Au-My; Nghién ctru phuong phap phan ving ngip va thoat nude do thi noi
thanh TP.HCM [&]. Nghién ctru hién trang tinh hinh ngap nudc do thi (vi tri dia ly, dia hinh,
dan sd, hé théng thoat nudc, tinh chat mat dém anh huong dén su hinh thanh dong chay, nhan
dinh vé yéu t6 mat dém). Dong thoi dd dua ra mé hinh tinh toan thuy luc hé kénh rach khu
vye ndi thanh TP.HCM (m6 hinh toan, phuong phap giai); Nghién ctru, bao cao Quy hoach
thily loi phuc vu tim kiém giai phap chdng ngép lut cho TP. HCM [9]. Trén co s6 phan tich
nguyén nhan va hién trang ngap 6 TP.HCM Ia, mua va cac t6 hop cua chung, nghién ctru da
dé xudt cac bién phap kiém soat I, kiém soat tridu nhim giai quyét bai toan chdng ung ngap
cho toan thanh phé trong diéu kién c6 1ii 1on & thuong luu va nudce bién dang trong twong lai
tir 46 dé xuat cac giai phap.

Hién nay c6 nhiéu mé hinh khac nhau dugc nghién ctru, img dung va phat trién dé phuc
vu viéc mo phong va dé xuét cac giai phap chdng ngap do thi trén thé gisi, trong d6 phai ké
dén: moé hinh toan nhu: Pervious and impervious runoff in urban catchments. Mua va nhiing
d6 sau 16p nudce chay tran dugce kiém tra cho 763 tran bdo trong 26 luu vyce d6 thi ¢ 12 quéc
gia. C6 17 luu vuc c6 nhitng bé mat khong thim 1a nhitng nhan t6 dong gdp chinh cho dong
chay mat [10]; Nghién ctru GIS (Hé thong thong tin dia 1y) hién nay, day 1a du 4n thudc khu
vue Tweed ving bién bic New South Wales. Noi dung chinh tap trung vao nhimng van dé
quan 1y thoat nude két hop v6i nhimg mé hinh thuy luc cho phép mé phong dong luc hoc
ctia hé thong thoat nudc tuong tmg véi truong hop dong chay mit do mwa [ 1 1]. Nhitng nghién
ctru thuy van cua nhiing qua trinh mua—dong chay mat cung cép co sO cho viée ude luong
thiét ké dong chay trong nhiing h¢ thdng thoat nude d6 thi. Hé thong ma kiém soat Iii, chuyén
tai bun tai va cac chét 6 nhlem Bai bdo phat thao 1y thuyét ctia nhitng qua trinh mwa—dong
chay mat va dinh rd su phat trién ctiia mé hinh thyc tién va hién tai s dung cho viéc tinh toan
nhitng mé hinh [12]; M6 hinh thoat nudc d6 thi nhiéu cap [ 0]. Nghién ctru sir dung hé thong
thoat nudc kép, mang ludi kénh ho phia trén mat duong, hé thong cbng kin phia dudi dé giam
luu lugng dinh ctia hé thong. Piac biét trong mo hinh nay nghién ciru thiy duoc méi quan hé
thuy dong luc gitra nhitng dong chdy ¢ mang trén va mang dudi [5]. Ngoai ra, cdc mo hinh
dugc st dung rong rdi nhu mo hinh Storm (Storage, Treatment, Overflow, Runoff Model),
mo hinh HEC-HMS, mo6 hinh TOPMODEL, mé hinh Mouse, mé hinh MIKE Urban, ...
Trong nghién ciru ndy s& ing dung mé hinh PC.SWMM dé mo phong mirc do ngap va dé
xudt cac giai phap cho tiéu luu vuce rach Van Thanh thudc luu vuc Nhiéu Loc—Thi Ngheé.

2.3 Co 56 Iy thuyét mé hinh SWMM

SWMM (Storm Water Management Model) dugc xay dung ¢ hai truong dai hoc San
Phansico va Florida (My) do co quan bao v¢ moi truong Hoa Ky (EPA) xdy dung tir nam
1971-1999 dé mo phong chét va lwong nude cua luu vuc thoat nude db thi va tinh toan qua
trinh chay tran tir mdi luu vuc b phan dén cira nhan nude ciia n6. M hinh quan 1y nudc
mua SWMM 132 mot mé hinh toan hoc toan dién, dung dé mé phong khdi luong va tinh chat
dong chay d6 thi do mua va hé théng cdng thoat nude thai chung. Moi van dé vé thuy vin d6
thi va chu ky chat luong déu dugc md phong, bao gdm dong chay mit va dong chay ngam,
van chuyén qua mang ludi hé thong tiéu thoat nudc, hd chira va khu xir 1y.

Mo hinh bao gdm céc khéi sau: (1) Khéi “dong chay” (Runoff block) tinh toan dong chay
mit va ngam dua trén biéu dd qué trinh mura (va/hodc tuyét tan) hang nam, diéu kién ban dau
vé str dung dat va dia hinh; (2) Khdi “truyén tai” (Transport block) tinh toan truyén tai vat
chit trong hé thong nudc thai; (3) Khdi “chay trong hé théng” (Extran block) dién toan thiy
lwc dong chay phirc tap trong cong, kénh...; (4) Khdi “Triv/xt Iy (Strorage/Treatment block)
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biéu thi cac cong trinh tich nudc nhur ao hd...va cic cong trinh xir Iy nude thai, dong thoi mo
ta anh huong cua cac thiét bi diéu khién dya trén luu lugng va chét lwong cac udc toan chi
phi co ban ciing duoc thuc hién; (5) Khdi “nhan nudc” (Receiving block) Mbi trudng tiép

nhén (Hinh 2).
Raingage
Subcatchment
- .____________ ll."l_.'.

Junction
Conduit

Divider Cutfall

Regulatar

Storage Linit

Furmp

Hinh 2. Céc thanh phan trong hé théng mé phong SWMM.

Modul EXTRAN, module chinh cia SWMM, 1a m6 hinh tinh toan thuy luc dong chay
trong hé thong long dan ho va/hay kin. Module niy nhan dif liéu thiy vén tai nhitng vi tri nit
an dinh trude tir module trude d6 (vi du module RUNOFF) va/hay tir dit liéu do nguoi sir
dung nhap truc tiép.

Hé phuong trinh dao ham riéng co ban cho hé thdng dong chay trong cdng thoat nudc
xuét phat tir hé phuong trinh dong khong 6n dinh 1D Saint—Venant.

a. Phuong trinh lién tyc ctia dong khong on dinh:

o +V oA + A I _ 0 (1)
o ox ox

Trong d6 A 1a dién tich mit cit ngang; V 1a luu tdc trung binh mat cit ngang dong chay;
x 1a khoang cach doc theo 1ong dan; t 1a thoi gian.

Goi Q 1a luu luong dong chay: V=Q/A (2)

Thay (2) vao (1), tim dugc:

o4 +—= o0 =0 3)
ot Ox

b. Phuong trinh déng luong ctia dong khong on dinh:

5 o5 V¥ 1 @
ox g Ox g ot

Trong d6 Sela do dbc thuy luc; S, 1a 6 doc ddy; g 1a gia tdc trong trudng.

Tu (2) va (4), tim duoc:

R CHEVR a M 1 gas, =0 (5)

Ot ox

Trong d6 H =z + h 1a ¢t nude do ap (z 1a cao do day, h 1a chiéu sau nudc); Do doc day
S, = dz/dx dugc bao ham trong gradient cua H.
Ta c6 phuong trinh dong luong dugc dung trong cac 6ng va phuong trinh lién tuc duge
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ding tai cac nut. Nhu vay dong luong dugc bao toan trong 6ng va lién tuc tai nut.
Phuong trinh dong luong két hop véi phuong trinh lién tuc dudi dang sau:
6Q+ gAS, —21/6—14—V2 oA gAa—H:o (6)
ot ot ox ox

Trong (10), d6 dbc thury luc duoc xac dinh nho biéu thirc Manning:

2
n

Sf = AR

o] ()
Trong d6 n 1a hé s6 nham Manning; R 1a ban kinh thuy luc. Dau gia tri tuyét dbi trong
(7) 1am cho St 1a mot dai lugng c6 hudng va bao dam rang luc ma sat luén ludn nguoc chiéu
dong chay.
Nhu vy phuong trinh cudi cung dé giai la:

6Q gn’ 04 _,0A4 oH
V|-2V—-V"—+g4—=0 8
e 4 R was ®
Str dung phuong phap sai phan hiru han v6i so @6 hién ap dung vao phuong trinh (12),
sau mot sd bién d6i ta nhan duoc phuong trinh roi rac sau day:

t

0, +27n A4 s a2
1 At L
QtJrAt = —2

&an H,-H, )
1+—4/3‘—‘ gAAI(T)

Trong d6 Qwrac va Qy lan luot 1a luu luong & cudi va dau thoi doan At; 7,4, R 1a trung

binh c6 gia trong ctia nhitng gia tri twong tng ¢ hai dau dng vao thoi diém t; (AA/At) ( 1a dao
ham theo thoi gian ciia A tir bude thoi gian trude. Cac an sb trong (13) 13 Quac , Ha va Hy.

Céc dai luong V', 4, R déu c6 quan hé v6i Q va H.

Do d6, ta can c6 mot phuong trinh lién hé giita Q va H. D6 chinh 1a phuong trinh lién
tuc tai mot nut:

OH/ot = 2Q/As (10)
hay dudi dang sai phan:
Hivar = Hy + 20 At /Ag (11)

Vé’i As la dién tich mat thoéng cﬁa nut
mdi ong va ¢dt nudce tai mdi nat cho mdi buo’c thoi gian At.

Uu diém cua phuong phap sai phan hiru han theo so d6 hién 1a don gian, d& lap trinh trén
may tinh nhung c6 nhuoc diém 1a bi han ché vé budc thoi gian. Pé bao dam su 6n dinh cia
10i giai s6, budc thoi gian At phai thoéa méan diéu kién Courant sau day:

* Poi voi bng:
At < L/(gD)"? (12)

Trong d6 D 14 chidu sau ti da trong éng. V& phai cua (16) 13 thoi gian cin cho mot song dong
lyc truyén trén chiéu dai L cua 6ng.
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* Do voi nut:
At < 0,1 As AHmax / ZQ (13)
Trong 6 AHmax 1a d6 dang 16n nhat ctia mdt nude trong mot bude thoi gian; XQ 1a tong
luu luong thuc chay vao nut.
Budc thoi gian At dugc chon s& 14 gia tri nho nhat trong hai gia tri cho bai (12) va (13).
Theo kinh nghiém, At = 15-30 giay la thich hop.

3. Két qua va thao luin
3.1. M6 phong ngap lut hién trang

3.1.1 Co s dir liéu

a. Bién muc nudc:

Dao dong muc nudc theo triéu duoc gan tai nat 135, giao ctia rach Nhiéu Loc—Thi Nghe
v6i song Sai Gon 1a mé hinh triéu tiéu duoc tinh toan trén mé hinh tong thé tmg v6i muc
nudce song Sai Gon tai tram Phii An twong Gmg véi tan sudt thiét ké 1a 10% (Hinh 3).

AN AN
/ \ { \

123456738 9;011 1213;415161718192021222324

Gior

o
o

MUC NUOC (m)
S
S o

2

Hinh 3. Qua trinh muc nuéc triéu dic Hinh 3. Biéu d6 mua thiét ké.
trung ngay 28/10/2007.

b. M6 hinh mua thiét ké:

Mo hinh mua dugc sir dung trong tinh toan dugc 1ay theo tram Tan Son Nhét vai chu ky
tran c6ng 1ap lai 1a 3 nam (Hinh 4).

c. Céc thong s khac:

Luu vuc Nhiéu Loc—Thi Nghe cé téng dién tich khoang 3630 ha chay qua 7 quén (1, 3,
10, Tan Binh, Pht Nhuan, Go Vép, Binh Thanh). B§ dbc dia hinh cua ting tiéu luu vuc trong
Ivu vuc duoc xac dinh truc tiép trén ban d6 sb hoa cta luu vuc.

Ti 16 phan khong thim so véi tong dién tich dugc wdc tinh theo co cdu st dung dit vé
lau dai 1 55-85%. Gia thiét bo qua bdc hoi do thoi doan tinh toan ngan.

Cac s6 liéu vé mit cit cac tuyén kénh rach duoc 14y theo dy an vé sinh méi truong Nhiéu
Loc—Thi Nghe.

Cao do mat dat duoc léy theo cao do tu nhién xac dinh trén ban do sé hoa, tuy nhién doi
v6i ving triing thap, cao d6 mat dat duoc gia dinh bang cao do san nén téi thiéu +2m (theo
quyét dinh s6 752/QD-TTg ctia Tha Tudng Chinh Phii ngay 19/06/2001 vé viéc phé duyét
Quy Hoach tong thé hé thong thoat nudec TP HCM dén nam 2020).

H¢ théng céng thoat nude: Rach Van Thanh thudc kénh Nhiéu Loc—Thi Nghe nam &
phia cudi kénh, tinh trang ngap ing xay ra & luu vuc rach Van Thanh xay ra thuong xuyén
va nghiém trong mdi khi triéu [én, mua Xuéng va dic biét 1a khi mua tricu két hop. Bén canh
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dia hinh ¢ luu vuc nay twong d6i thap chiu anh hudng ctia song Sai Gon va cac luu vuc xung
quanh. Do d6, dé giai quyét bai toan ngap cho luu vire nay ta can giai quyét trén phuong dién
téng thé cu thé 1a tinh cho toan bd luu vuc Nhiéu Loc—Thi Nghe.

Toan bd luu vuc duge so dd hoa thanh 220 nat, 119 tiéu luu vuc, 221 tuyén cdng voi
bién myc nudc dugc gan tai nut 135 (giao gitta kénh Nhi€éu Loc—Thi Nghe vai song Sai Gon).
V6i so d6 hién trang nhu sau (hinh 5).
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Hinh 5. So dd thuy lyc phuong 4an hién trang.

3.1.2 Két qua hi¢u chinh, kiém dinh mé hinh

Dung phwong 4n hién trang dé kiém nghiém moé hinh bang cach so sanh nhimg diém
ngap c6 dugce tir viéc md phong bang mo hinh véi diém ngap tir khao sat thyc té.

Sau khi tién hanh mé phong luu vuc bang md hinh PC. SWMM két qua tinh toan cho
thiy véi kich thudc kénh, céng nhu trong hién trang, dong chay mat dat hinh thanh khip noi
trong luu vue va tran vé khu vuc triing thip gy ngap kéo dai tai nhiéu noi.

Két qua mé phong va so sanh véi thyuc té duoc goi 1a phwong an hién trang. Két qua duoc
thé hién trong hinh 6.

Dua vao két qua trén, ta so sanh sb diém ngap tir khao sat thuc té tring v6i két qua tir
viéc chay mo hinh 1 (32) véi s6 diém ngap c6 duoc do chay mé hinh (50), nhu vay ti 16 mo
phong thanh cong ctia md hinh khoang 64%. Vi hé s6 Nash giira thuc do va mo phong cia
32 diém ngap dat 0,96. V&i két qua hiéu chinh hién trang, cho thdy mo hinh c¢6 kha ning tai
hién tinh hinh ngap ¢ luu vuc Nhiéu Loc—Thi Nghe.

g
o song 113 v Benk Hie TH
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Thoi gian ngap moé phdng (phut)

Hinh 6. Biéu db so sanh cac node ngap mo phong va thuc té.
3.4. M6 phéng gidi phdp thodt nuwéc chong ngdp
Nghién ctru da thiét 1ap van hanh cng kiém soat triéu Nhiéu Loc—Thi Nghé g véi cac
kich ban sau:

— Kich ban tang dién tich bé mit thadm cho luu vuc;
— Kich ban xay dung hd diéu hoa phan tan.

3.4.1 Giai phap cai tao mat phu do thi

Nudc mua roi xuéng dat chia lam ba thanh phan chinh: mot phan ngdm xudng dét bo
sung cho ngudn nudc ngdm, mot phan bdc hoi 1én tao thainh may, phan con lai tao thanh dong
chay chay vao h¢ thong thoat nudc mua.

Viéc d6 thi hoa—bé tong hda—Thanh phd HO Chi Minh d3 1am giam dang ké bé mat thAm
ctia luu vuc, 1am thay d6i hé s6 dong chay gép phan lam ting dong chay tran va tinh trang
ngap cta luu vye. Do d6, ting dién tich bé mat thAm nham giam thiéu tinh hinh ngap hién
nay cho Iuu vuc, dong thoi bd sung trit luong cho nudc ngam 1a mot giai phap can xem xét.
Cu thé nghién ctru tién hanh giam dién tich phan khong thim véi cac trudng hop 85%, 75%,
65%, 55%, 45%, 35%, 25% dudi anh huong ciia sy bién d6i khi hau du kién mua ting
0,8mm/nim, triéu ting 1cm/nim theo thoi gian biéu kién.

— Dit liéu muc nude trieu duge tinh toan cho cac nam 2019, 2029, 2039, 2049 va 2059;

— Dit liéu mua thiét ké dy kién 180 phut — 3 nim — budc thoi gian 15 phut (Bang 1).

Két qua md phong vé mbi twong quan gitta phan trim dién tich khong thim va sb diém
ngap ung voi tung nam nhu hinh 7 va hinh 8.

Bang 1. Bang md hinh mua thiét ké du kién tmg v&i bién d6i khi hau.

M hinh mura thiét ké duy kién vrng véi bién déi khi hau

Gio

2019 2029 2039 2049 2059
12:00 20.1 21.7 233 249 26.4
12:15 35.9 38.8 41.6 44.5 47.3

12:30 12.6 13.6 14.6 15.6 16.6
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M6 hinh mwa thiét ké dw kién @ng véi bién déi khi hau

Gio
2019 2029 2039 2049 2059

12:45 8.6 9.3 9.9 10.6 11.3

13:00 5.3 5.7 6.2 6.6 7.0

13:15 53 5.7 6.2 6.6 7.0

13:30 3.1 34 3.6 3.9 4.1

13:45 3.1 34 3.6 3.9 4.1

14:00 1.7 1.9 2.0 2.1 2.3

14:15 1.7 1.9 2.0 2.1 2.3

14:30 1.7 1.9 2.0 2.1 2.3

14:45 1.7 1.9 2.0 2.1 2.3
50 4500
45 1 400 s,
40 ——085 3500 [—e—0.85]
35 —=—075] & 3000 —=—075
30 S 065
25 1 0.55 .‘; 0.55
20 R L e =045
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Nam Nam
Hinh 7. Dién bién s6 diém ngap truong Hinh 8. Dién bién sb thoi gian ngap
hop thay d6i % thdm. truong hop thay dbi % thim.

Thay rang giai phap cai tao mat phu do thi (ting phan dién tich thim) c6 tac dung nhat
dinh trong viéc giam thiéu tinh trang qua tai ctia cong trong twong lai khi vii lugng mua tang
dan theo thoi gian. Tuy nhién trén thyc té giai phap nay khong mang lai hiéu qua cao, thoi
gian ngap va sb diém ngap giam khong bao nhiéu khi thay d6i mat phii d6 thi méac du ta tién
hanh quy hoach d6 thi dén 25% dién tich khong tham. Bén canh, Thanh phé Hb Chi Minh
no6i chung va luu vuc Nhiéu Loc—Thi Nghe noi riéng viéc giam dién tich khong thAm mot
cach dang ké (25%) 1a khong kha thi va khong thyuc hién dugc.

3.4.2 Giai phap hé diéu hoa

Sau khi danh gia thyuc trang tiéu thoat nudc, nghién ctru cac ké hoach phat trién va hé
thong dir liéu, nghién ctru tién hanh quy hoach xay dung hd diéu hoa cho luu vuc. Ngoai
chtrc ning chinh 13 gop phan giam thiéu ngap lut, hd diéu hoa con cai tao canh quan, moi
truong, 1a diém vui choi ctia nguoi dan trong ving. Trong twong lai khong xa, khi ma ngudn
nude ngot han ché, ho diéu hoa con c6 thém nhiém vu cung cip nude cho doi séng va san
xuat. Céc tiéu chi chon vi tri hd diéu hoa duge xem xét vé cao do, dong chay, dan cur va cong
trinh xung quanh.

Vi tiéu chi trén nghién ctru tién hanh quy hoach b tri hd diéu hoa va tinh thir dan dudi
anh huéng ctia mua va tridu theo thoi gian ing v6i quy hoach do thi.
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Vi dy dién hinh nhu trudng hop 85% khong thim tng v6i ndm 2059 nghién ctru bd tri
12 ho diéu hoa, trong d6 ¢o tan dung hd Vian Thanh nhu 13 mot ho diéu tiét nude (Bang 2,
Hinh 9).

Bang 2. Bang kich thudc hd truong hop 85% khong thdm niam 2059.

STT R{ng (m) Dai (m) Sau (m) Dién tich hé (ha)
1 200 440 1.0 8.8
2 500 840 1.0 42
3 100 270 1.0 2.7
4 300 550 1.0 16.5
5 300 520 1.0 15.6
6 250 460 1.0 11.5
7 200 290 1.0 5.8
8 500 890 1.0 44.5
9 300 490 1.0 14.7
10 200 360 1.0 7.2
11 200 450 1.0 9
12 200 410 1.0 8.2

Téng cong 186.5

Hinh 9. So db vi tri hd diéu hoa truong hop 85% nam 2059.

Sau khi b6 tri nghién ctru tién hanh mo phong va tinh thir dan thé tich ho cho dén khi hét
ngdp hoan toan cho luu vuc theo quy hoach d6 thi dudi sy danh hudng cta bién ddi khi hau
(mua va triéu tang nhu dy kién voi cac thoi diém), duoc két qua thé hién trén hinh 10, hinh
11.
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Hinh 10. Dién bién s6 diém ngap theo V Hinh 11. Dién bién thoi gian ngép theo V
hd trudng hop 85% khong thim. hd trudng hop 85% khong thim.
Bang 3. Dién tich ho can thiét dé x6a ngap.
V hd
Nam
85% 75% 65% 55%

Pon vi % ha % ha % ha % ha
2019 1.720 62 1.610 58 1.277 46 1.090 40
2029 2.269 82 2.053 75 1.694 62 1.542 56
2039 3.597 131 3.059 111 2.617 95 2.407 87
2049 4.989 181 4.649 169 4216 153 3.739 136
2059 5.115 186 4.963 180 4.384 159 4.176 152

Qua két qua trén nghién ctru thay ho diéu tiét 1a mot giai phap mang lai hiéu qua cao, chi
v6i 186 ha (truong hop bét lgi nhét) c6 thé co ban x6a ngap hoan toan cho luu vuc. 186 ha
1a mot dién tich khéng nho nhung so véi tong dién tich luu vuc chi chiém khoang 5% thi
khong dang ké so v6i hiéu qua ma ndé mang lai. Ung véi timg thoi diém xéac dinh va theo
ting quy hoach d6 thi nghién ctru c6 dién tich hd can thiét dé x6a ngap cho luu vurc.

4. Két luin

Mo hinh SWMM dugc sir dung dé mod phong chat va lwong nude cta luu vue thoat nude
do6 thi va tinh todn qué trinh chay tran tu mdi luu vue b phan dén cira nhan nude cua nod.
Hon nita m6 hinh quan 1y nuéc mwa SWMM 1a 1 mé hinh toan hoc toan dién, ding dé mo
phong khéi lugng va tinh chit dong chay do thi do mua va hé thdng cong thoat nude thai
chung. Moi van dé vé thuy van d thi va chu ky chit lugng déu dugc mé phong, bao gdbm
dong chay mat va dong chay ngdm, van chuyén qua mang ludi hé thong tiéu thoat nude, hd
chtra va khu xu ly. Nghién ctru da ing dung cho khu vyc Van Thanh thudce luu vuc Nhiéu
Loc—Thi Nghe vai két qua mo phong hién trang & muc tt. Trén co s¢ d6 nghién ctru sir dung
bd thong s dé tinh toan cho cac kich ban giam ngap khi cong kiém soat triéu Nhiéu Loc—
Thi Ngh¢ hoat dong g véi 2 giai phap 1a cai tao mat phu d6 thi va xay dung ho diéu hoa.
Két qua cho thay giai phap ho diéu hoa c6 tinh hiéu qua va kha di hon so véi giai phap cai
tao mat phii d6 thi. Tuy nhién mdi phuong 4n déu cé nhitng mat trai ciia no. Vi thé dé co
dugc mot phuong 4n t6i wu nhat dbi véi khu vuc Van Thanh thi can c6 thém cac nghién ciru
va danh gia chuyén sau khac dé hiéu qua nhét vé kinh té va xa hoi.
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Calculation of current flooding level and solutions to flooding
prevention in Van Thanh area — Ho Chi Minh City

Hoang Thi To Nu'*, Can Thu Van!

I HCMC University of Natural Resources and Environment; nu.htt@hcmunre.edu.vn;
ctvan@hcmunre.edu.vn

Abstract: Ho Chi Minh City (HCMC) is defined as an economic center, an international
trading, and tourism center of Vietnam. With the rapid urbanization process which has many
negative impacts on infrastructure, the urban flooding in the city is one of the most painful
problems in recent years. Nhieu Loc—Thi Nghe basin which spread over 7 districts of Ho
Chi Minh City is one of the places where the depth of flooding is high. This study applied
the SWMM model to simulate the process of producing rainwater runoff and stormwater
drainage in the basin, thereby proposing solutions to reduce flooding. The research results
show that water regulation is more effective than the solution to improve the urban surface.
The scenarios show that with 186 ha of the reservoir area, it is possible to eradicate the
flooding in Van Thanh area of Nhieu Loc—Thi Nghe basin.

Keywords: Urban flooding in Ho Chi Minh City; SWMM model.
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Tém tit: Quy hoach giao thong vén tai Thu d6 Ha Noi dén nam 2030, tAm nhin dén nim
2050 di dwgc Thu tuéng Chinh phu phé duyét tai Quyét dinh sé 519/QP-TTg ngay 31
thang 3 nam 2016. Trong quy hoach nay, van d& phat thai khi nha kinh chwa dugc d& cap
mot cach thiu ddo. Nghién ciru nay da thir nghiém tinh toan phat thai khi nha kinh cua giao
thong van tai hanh khach trén dia ban Thii d6 Ha N¢i giai doan 2020-2030 trén nén sb lidu
cua Quy hoach giao thong van tai Thu d6 Ha Noi. Tinh toan phat thai khi nha kinh duoc
thuc hién theo phuong phap tur dugi—Ién theo mo hinh ASIF ctua Lee Schipper. Nghién ctru
da xay dung, thiét 1ap so dd lo—gic dé tinh toan. C6 tat ca 7 kich ban khac nhau da duoc lap
ra theo nguyén tic: khoa hoc, kha thi, c6 kha nang nhan duoc sy déng thuédn cao cua cong
ddng. Két qua nghién ctru da dat duoc gdm: da tinh toan luong phat thai khi nha kinh do
hoat dong giao thong van tai hanh khach trén dia ban Thu d6 Ha Noi trong giai doan
20202030 cho ca 7 kich ban. Cac két qua nghién ctru nay co gia trj tao ra co s¢ khoa hoc
cho céc giai phap gidm phat thai khi nha kinh trong vung nghién ctru.

Tw khéa: Phat thai khi nha kinh; Giao thong van tai hanh khach; M6 hinh ASIF; Thu d6 Ha
Noi.

1. Mé dau

Trén thé gidi, cho dén thoi diém nay, ton tai hai hudng tiép can c6 thé duoc st dung dé
tinh phat thai khi nha kinh trong linh vyuc giao thong van tai, bao gdm: tiép can trén—xudng
(top—down) va tiép can dudi—1én (bottom—up). Hudng tiép can trén—xudng st dung hé s6 phat
thai do IPCC cung cap va sb liéu hoat dong dua trén tong murc tiéu thu nhién liéu quéc gia
(Bang can bang ning lugng qudc gia). Hudng tiép cin nay thudng duoc sir dung cho cac
qudc gia dang phat trién voi kha ning tap hop s6 liéu hoat dong con nhiéu han ché. Huéng
tiép can tir dudi—lén duoc str dung dé tinh phat thai khi nha kinh cho cac nganh, linh vuc trén
mot dia ban khong qua rong 16n.

O Viét Nam, viéc kiém ké khi nha kinh da dugc thuc hién trong cac bao céo khi hau quéc
gia [1-5]. Cac bao cdo nay sir dung hudng tiép can tir trén—xudng. Tuy nhién, n6 khong dam
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bdo dg chinh xac cao trong diéu kién Viét Nam khi kiém ké khi nha kinh cho cac linh vuc
hoat dong chuyén biét.

Huéng tiép can tir dudi—Ién ciing sir dung hé so phat thai do IPCC cung cip, tuy nhién,
téng muec ti€u thu nhién liéu dugc tinh theo tung loai phuong tién thong qua vi¢c xac dinh
quing duong di chuyén va muec tiéu thu nhién liéu cua ddi tuong phat thai. Hudng tiép tiép
can dudi—lén s& cho két qua kiém ké c6 mirc do chinh xac cao hon dé dinh luong phat thai
thuc té trong mot khoang thoi gian, khong gian nhat dinh [6].

O Viét Nam, viéc tinh phat thai khi nha kinh trong linh viyc giao thong van tai theo hudng
tiép can tir dudi—lén ciing da duoc mot sb tac gia thuc hién [7, 8]. Piém dic trung cua loai
nghién ctru ndy 1a pham vi nghién ctru & quy mé nho va rat nho, nhd d6, viée kiém dém cac
loai phuong tién giao thong va sd lugng ctia ching khong gip nhiéu kho khan. Viéc thong ké
hoat dong ctia cac loai phwong tién giao thong & pham vi nghién ciru nho ciing dé dat dugc
vo1 do chinh xac kha cao.

Nghién ctru ndy sir dung hudng tiép can tir dudi—lén dé tinh phat thai khi nha kinh trong
linh vuc giao thong van tai hanh khach giai doan 2020-2030 cua Thu d6 Ha Noi trén nén sd
liéu quy hoach phat trién giao thong van tai Thu d6 Ha Noi. Noi cach khac, day 1a viéc dinh
luong phat thai khi nha kinh cho mét linh vire cu thé trong twong lai. Quy trinh va cc cong
thire tinh toan do chiing t6i thiét 1ap trén co sé tham khao mé hinh ASIF cta Lee Schipper.

Muc dich nghién ctru nay la dinh lugng phat thai khi nha kinh ctia hoat dong giao thong
van tai hanh khach giai doan 2020-2030 cta Thu d6 Ha Noi. Viée tinh toan dugc thuc hién
theo cac kich ban khac nhau théa man nguyén tac: khoa hoc, kha thi, c6 kha nang nhan dugc
su dong thuan cao ciia cong dong. S6 lidu dinh luong dugc dua ra theo cac nam. Cac két qua
tinh toan nay 13 co s khoa hoc can thiét dé xac lap cac giai phap giam phat thai khi nha kinh
trong hoat dong giao thong van tai hanh khach trén dia ban Thu do.

2. Phwong phap nghién ciru

2.1 Khu vuc nghién ciru

Nam 2020, Thu d6 Ha Noi 1a mot thanh phé 16n thtr hai trong 76 d6 thi cia Vié¢t Nam,
dién tich 3.359 km2, dan s dat 8.053.663 nguoi. Sau thoi ky d6i méi, dién mao ctia Thu d6 da
c6 nhirng khoi sic. Thanh phd bét dau c6 nhitng nét ciia mot do thi 16m, dang tirng bude hién
dai. Trong nhitng nim gan day, Thu d6 Ha Noi da dat duoc nhiéu tién bo trong phat trién kinh
té—x4a hoi. Nam 2019, GRDP ctia Thu d6 dat mirc 7,46%. Tir nam 2010 dén nay, nén kinh té
ctia Thu d6 lién tyc ting trudng. Thu nhap binh quan dau ngudi cua céng dan Ha Noi nam
2019 dat mtrc 120.100.000 VND/nam tuong duong 5.222 USD/ndm. An ninh xa hoi trén dia
ban Thu d6 dugc dam bao. Méi truong & Thu d6 xanh, sach, dep hon trudce. Tuy vay, chinh
quyén va nhan dan Tha d6 Ha Ni ciing dang phai ddi mat voi nhiéu thach thic trong qua
trinh phat trién. Mot trong nhitng thach thirc 1én ma nhiéu nguoi goi d6 1a tham hoa 1a sy ach
tac giao thong dién ra thudng xuyén, lién tuc trén hé théng giao thong vén tai von chua thyuc
su phat trién ca vé co so ha ting, phuong tién, y thirc tudn thii luat giao thong.

Nam 2020, mang ludi giao thong duong bo ctia Thit @6 Ha Noi méi chi dat 9% quy dat
thanh phd. Day 1a mot con sd rét nho so véi cac do thi phat trién trén thé gidi—con sd nay dat
20-22% (Seoul: 20%; London: 23% va New York: 22%) [9]. Giao thong tinh ciia Ha No6i chi
dat trén 1% quy dat ctia thanh phd, con s6 nay can thiét dat mirc 4-6% quy dit cia thanh phd.
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Pén nam 2020, tai Ha Nbi, téng ) phuong tién véan chuyén hanh khach ca nhan van
chiém ¢ murc rét cao: 86%. Van tai hanh khach bang phuong tién cong cong van chii yéu bang
xe buyt, taxi véi toc do luu thong rat cham 15-18 km/h. Ty 1¢ hanh khach di xe buyt chi dat
mirc 13% cuia tong s6 hanh khach. Tuyén xe buyt nhanh Kim Ma—Lé Vin Luong—Yén Nghia
da dugc dua vao hoat dong tir nam 2018 nhung nang luc van chuyén toan tuyén chi dat 50%
cong suat ky vong.

V& duong st do thi, tuyén s 2A (Tuyén Cat Linh): Cat Linh—Ha Pong, va tuyén sb 3
(Tuyén Vian Miéu), doan Nhon—Ga Ha Noi 1a hai tuyén dudng sat dau tién duoc xay dung.
Qua trinh x4y dyung céc tuyén duong sat hién dang cham tién do va bi doi von rat nhiéu do qua
trinh xay dung kéo dai. Tuyén s6 2A di c6 8 lan 15 tién d6 hoan thanh va dén nay (thang 7
niam 2020) van chua x4c dinh duogc chinh xac thoi diém di vao khai thac thuong mai. Tuyén
s0 3 doan Nhon—Ga Ha Noi ciing da phai diéu chinh tién do 2 1an va du kién sé& khai thac
thuwong mai toan tuyén vao cudi nam 2022. C6 thé mo ta mot cach tong quat 1a hé thong van
tai hanh khach ciia Thi 6 Ha Noi con nhiéu khiém khuyét va vi thé no chua c6 vai tro tuong
ximg v6i mot thanh phd cé quy mo 16n dang trén da phat trién.

2.2. Quy hoach giao théng van tai Thi dé Ha Néi dén nam 2030, tam nhin dén nam 2050

Muc tiéu quy hoach: a) Xay dung hé théng giao théng van tai hoan thién dap tng duoc
cac tiéu chi: Bén viing, d@)ng b, hién dai trén co sé dinh hudng cia Quy hoach chung xay
dung Thu d6 Ha No6i dén nam 2030 tdm nhin dén nam 2050; b) Cu thé hoa dinh hudéng Quy
hoach giao théng van tai Thi ¢6 Ha Noi trong Quy hoach chung xay dung Thu d6 Ha Noi dén
nam 2030 tim nhin dén nim 2050; ¢) Xay dung ké hoach dau tu hé théng giao thong vén tai
theo cac giai doan, xac dinh cac du an uu tién; d) Lam co sé cho viéc 1ap du an dau tu xay
dung cac cong trinh két cAu ha ting giao théng trén dia ban Thu d6 Ha Nbi.

Céc no6i dung quy hoach lién quan dén giao thong van tai hanh khach: a) Dy bao nhu cau
van tai trén toan mang ludi giao thong; b) Quy hoach mang Iudi van tai hanh khach cong
cong, xac dinh 19 trinh thyc hién va udc tinh kinh phi tuong tng: BPuong st d6 thi khu vuc do
thi trung tdm: Trong giai doan 2016 dén sau nam 2030, s& phat trién 8 tuyén dudng sét do thi,
bao gdm 3 tuyén vanh dai va 5 tuyén xuyén tdm. Tong nhu cau vén duoc du toan la: 18,28 ty
USD. Céc tuyén tau dién mot ray (monorail): Xay dung 3 tuyén tau dién mot ray. Cac tuyén
tau dién mot ray, theo ¥ d6 ciia nhitng ngudi 1am quy hoach s& dugc bd tri theo cac tuyén
vanh dai ciia Thi d6 Ha Noi, nham chia sé nhu cu van tai hanh khach rat 16n cua cac tuyén
nay. Mang ludi xe buyt nhanh (BRT): Xay dung 11 tuyén xe buyt nhanh trén dia ban Thi d6
Ha Noi. Céc tuyén xe buyt nhanh ctia Ha Noi chu yéu dugc phat trién doc theo cac dudng phd
16n, c6 mat do luu chuyén phuong ti€n cao, chay xuyén tam trong vung ndi thanh. Cac du an
phat trién xe buyt nhanh dwogc bit dau tir ndm 2016 va hoan thanh trude nam 2025. Tong sb
xe buyt nhanh 1a 771 xe, strc cho t6i da 90 ngudi/xe. Tong vén dau tu cho 11 du 4n nay la
2,26 ty USD.

2.3. Phuong phap dinh lwong phat thai khi nha kinh trong linh vic giao thong van tai hanh
khach theo huwong tiép can tie duoi—lén

Dé dinh luong phat thai khi nha kinh trong linh vuc giao théng theo hudng tiép can tir
dudi-lén, ngudi ta st dung rong rdi mo hinh: S6 liéu hoat dong—Cau triic giao thong—Mirc
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tiéu thu nhién litu—Ham lugng cac—bon trong nhién li¢u (Activity—Modal structure—Intensity
of fuel use—Fuel carbon content), viét tat 1a ASIF. Dy 1a mo hinh dugc xay dung boi Lee
Schipper thudc Vién Tai nguyén Thé gigi (WRI). M6 hinh ASIF cho phép biéu dién moi
quan hé giita cac chi sb chinh, c6 mirc anh huéng 16n d&én phat thai khi nha kinh trong linh
vuc giao thong van tai [ 10]. Theo Lee Schipper, phat thai khi nha kinh trong linh vyc nay phu
thudc chu yéu chi sd: S6 liéu hoat dong (Activity): s6 chuyén di va quing duong di chuyén
cua cac loai phuong tién, ky hiéu 1a A; Ty 1€ ddm nhdn phuong tién (Modal structure): ky
hi€u 1a S; Mirc tiéu thu nhién li¢u cua cac loai phuong tié€n (Intensity of fuel use): ky hiéu la I,
Hé s6 phat thai ctia cac loai nhién lidu (Fuel carbon content): ky hiéu 1a F.

Mo hinh ASIF cua Lee Schipper rat thuan tién dé kiém ké khi nha kinh trong truong hop
viéc phat thai da dién ra tir truéc cho dén thoi diém thyuc hién tinh toan. Van dé dat ra trong
nghién ciru nay c6 phan khac voi viée kiém ké noéi trén. Chung ta s& phai dinh lwong khi nha
kinh trong linh vuc giao thong van tai hanh khach & cac do thi ciia Viét Nam trong tuong lai
ké tir nam 2020 dén nam 2030. N6i theo cach khac, ching toi sé tinh toan phat thai khi nha
kinh ciia giao thong van tai hanh khach trén nén s6 liéu Quy hoach giao thong van tai cia Thu
dd6 Ha Nbi. Chinh vi thé, nghién curu s€ su dung thuat ngtr “dinh lugng” thay cho thuat ngir
“kiém ké” phét thai khi nha kinh. Viéc dinh luong phat thai khi nha kinh van c6 thé dua vao
mo hinh ASIF.

Trén co sé mo hinh ASIF, nhém nghién ctru dé xuit so d6 16—gic dinh luong phat thai khi
nha kinh trong linh vuc giao thong van tai hanh khach tai cac do thi cia Viét Nam theo quy
hoach. Nghién ctru s& mé ta cach xac dinh céac chi s trong so d6 16—gic nay theo thu tu da
dugc danh dau & cac 6 trong hinh 1.

Hinh 1. So d6 16—gic dinh lwong phat thai khi nha kinh trong linh vuc giao théng vén tai hanh khach.
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1. Dan sb ky hiéu 1a P: Dan s duoc xac dinh theo Nién giam thong ké ctia thanh phd can
dinh lugng khi nha kinh. Theo chudi s6 liéu vé dan s trude thoi diém tinh toan, chung ta c6
thé tinh dugc ty 1¢ ting truong dan sb cua thanh phd (%/nam). Trién khai tuyén tinh chudi s6
liéu tir thoi diém tinh toan dén mdc thoi gian can hudng dén.

2. Hé sb di lai binh quan ky hiéu 12 T: Dé c¢6 hé s di lai binh quan, cac tac gia ctia Quy
hoach giao thong van tai Thu d6 Ha Noi dén nam 2030, tim nhin dén nam 2050 da thyc hién
cac nghién ctru chuyén dé vé nhu cau di lai ciia mot nguoi dan Tha d6 trong mot ngay dém
bang phuong phap khao sat truc tiép cong dong. Két qua nhan dugc 1a 2,73 chuyén
di/nguodi/ngay dém.

3. Nhu cau van tai hanh khach tinh theo nim (chuyén di/nam)

A= P.T.365 (1)

Trong d6 A 1a nhu cu vén tai hanh khach theo nim (chuyén di/nim); P 1a dan s
(ngudi); T 12 hé sb di lai binh quan (chuyén di/ngay dém).

4. Ty 1¢ ddm nhan phuong tién, ky hi¢u la S: Ty 1€ nay dugc xac dinh trong cac quy
hoach phat trién giao thong d thi ctia Viét Nam. N6 chinh 14 muc tiéu cia viéc thay doi co
céu cac phuong thirc van chuyén hanh khach dé thoa man nhu cau di lai trong tuong lai ciia
cong dong cu dan do thi.

5. Cy ly van chuyén binh quan, ky hiéu 1a M: Gia tri M duoc 1a cu ly di chuyén trung
binh cho mét chuyén di theo timg loai phuong tién. Pon vi tinh 1a km/chuyén. C6 thé nhan
dugc thong tin vé M bang phuong phap khéo sat truc tiép cong dong dan cu (xe may: 6,49
km/chuyén; 6 t6: 14,74 km/chuyén; xe buyt: 19,68 km/chuyén; duong sit do thi: 5,3
km/chuyén).

6. Hé s6 chuyén ché, ky hiéu 1a O: Gia tri O 1a duoc tinh bang s6 nguoi trung binh dugc
van chuyén trén mot loai phuong tién. Pon vi tinh 13 nguoi/phuong tién. C6 thé nhan dugc
thong tin v& O bang phuong phap khao sat truc tiép cong dong dan cu (xe may: 1,24
ngudi/phuong tién; 6 to: 1,72 ngudi/phuong tién; xe buyt: 40,1 ngudi/phuong tién; duong sit
do thi 914 nguoi/phuong tién.

7. Quang duong di chuyén ciia phuong tién trong mot nim (km/phuong tién/nam), ky
hiéu la VKT:

A.S.M
5 )

Trong d6 O 1a hé s6 chuyén chd binh quan cua phuong tién (ngudi/chuyén); S 1a ty 18

VKT =

dam nhan cta phuong tién giao théng van tai hanh khach (%); M 1a cy ly van chuyén binh
quan cua phuong tién (km/chuyén).

8. Muc tiéu thu nhién li€u cua phuong tién, ky hi¢u 1a E: Muc tiéu thu nhién li€u cua tung
loai phuong tién van tai hanh khach do thi cua Viét Nam dugc tinh toan theo phuong phap
thong ké, 1dy két qua trung binh (Xe may chay xang: 1,37 L/100km; xe may chay dién: 4,32
kWh/100km; 6 t6 chay xang: 10,02 L/100km; xe buyt chay dau diesel: 29,26 L/100km; Xe
buyt chay dién: 98,1 kWh/100km; Puong sit d6 thi: 2.280 kWh).

9. Téng muc tiéu thu nhién li€u, ky hi¢u la I:

M
1= ) (E,. VKT, 3)
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Trong d6 I1a téng muc ti€u thu nhién liéu (L hoac kWh); E, 1a muc tiéu thu nhién liéu

ctia phuong tién (L hoic kWh); VKT, 1a quing dudng di chuyén cia phuong tién trong 01
nam (km/phuong ti€én/nam); n 1a loai nhién liéu st dung (n=1, 2, ..., M).

Déi voi duong sit d6 thi, nhom nghién ctru s& sir dung van toc du tinh va quing dudng di

chuyén ctia phuong tién dé tinh luong dién tiéu thu cia dudng sit do thi theo cong thic:

VKT X E

- (4)

Trong d6 I 14 tong mirc tiéu thy nhién liéu (kWh); VKT la téng quing duong di chuyén

ctia phuong tién (km); E 1a muc tiéu thu nhién liéu cta dudng sit do thi (kWh); V 1 van tdc

di chuyén (km/h).
10. Cong thtrc quy d6i don vi
I (TJ/mam) =1 (L/nam) . Hé s quy ddi (tin/L) . Nhiét tri rong (TJ/tan) (5)

11. Hé sd phat thai, ky hi¢u 1a EF: H¢ ) phat thai cta cac loai nhién li€u xang, dau diesel
duoc tra ctru tir tai liéu cua IPCC. Hé s phat thai khi stir dung nang lugng dién tai Viét Nam
duoc tra ctru theo s6 lidu ciia Cuc Bién doi khi hau (nam 2018).

Hé sb phat thai khi nha kinh cua cac loai nhién liéu [11-12].
Nhién liéu  Hé s phat thai khi CO: Hé s6 phat thai khi CHq Hé s6 phat thai khi N>O
Xing 68.607,0 kg CO2/TJ 20,0 kg CH4/TJ 0,6 kg N2O/TJ
Diesel 73.326,0 kg CO2/TJ 5,0 kg CH4/TJ 0,6 kg N2O/TJ
Pién 0,913kg COtd/kWh

12. Lugng phat thai khi nha kinh, k¥ hidu la E (tin COatd):

M
E=;mfm ©6)

Trong d6 E 1a tong lwong phat thai khi nha kinh (tin COatd); I, 14 tdng muc tiéu thu nhién
liéu (TJ); EF, 1a hé sb phat thai ciia nhién li¢u tiéu thu j (kg/TJ); n 1a loai nhién li¢u st dung (n
=1,2,...,M).

Theo so d6 16—gic da trinh bay vdi 12 budc, nghién ciru sé tinh toan phat thai khi nha
kinh trén nén sé liéu Quy hoach phat trién giao thong van tai Thu d6 Ha Noi giai doan
2020-2030. Viéc tinh toan s& dugc thuc hién cho 7 kich ban. Noi dung mdi kich ban s& duoc
dé cap trong cac muyc twong tng. Bay kich ban duoc Iyra chon theo nguyén tic: ¢ co so khoa
hoc, ¢ tinh kha thi cao, c6 nhiéu kha ning dugc chinh quyén va nhan dan dong thuan.

3. Két qua va thio luin

3.1. Binh lwong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban thuc hién theo quy hoach theo kich ban 01

O kich ban nay, tat ca céc chi tiéu phuc vu tinh toan déu dua trén sb liéu cua quy hoach
[13]. Nghién ciru gia dinh rang, dén nam 2030, quy hoach phat trién giao thong van tai Thu
d6 Ha Noi s€ duogc thuc hién mét cach hoan hao.

Viéc dinh lugng phat thai khi nha kinh s€ dugc thuc hién duoc thuc hién cho ba loai khi
thai nha kinh: CO2, CHa, N2O. DAy 1a ba khi thai c6 trong lwong dang ké trong hoat dong giao
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thong van tai. Khéi lugng phat thai khi CHy va N2O sau d6 dugc khi nhan voi tiém ning lam
néng toan cau (GWP) tuong tng dé quy ddi thanh khdi luong khi CO» twong duong. Dudi
day s& dua ra nhing két qua tinh toan cudi cing.

Bang 2. Tong lugng phat thai khi nha kinh chia theo loai phurong tién giao thong van tai hanh khach
tai Thu d6 Ha Noi giai doan 20202030 theo kich ban 01 (tdn COxtd).

Xe buyt Puong sat Téng lrgng phat
Niam Xe may Xe 0 to .
thanh phé do thi thai khi nha kinh
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 400.120,47 2.355.211,62 703.486,78 160.617,78 3.619.436,65
2030 249.395.,45 2.810.947,70 845.442,90 248.179,80 4.153.965,86
4.500.000
4.000.000
M
3.500.000
<
'3 3.000.000
=
3 2.500.000
=
o
&0 2.000.000
= 1.500.000
en
-8 1.000.000
H
.500.000 e o
..0 T T
2020 2025 2030 Nim
=@ X may Xe 6 td Xe buyt thanh phé Puodng sit d6 thi ==®==Tdng cong

Hinh 2. Téng lugng phat thai khi nha kinh ctia cac loai phuwong tién giao thong vén tai hanh khéch tai
Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 01 (tdn COatd).

3.2. Dinh luong phat thai khi nha kinh cua cdc loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban thuc hién theo kich ban 02

Theo kich ban nay, s& giam dan ty 1& dam nhan cta xe may & mirc 3,35%/nam, ting hoat
dong van tai hanh khach cong cong. Ty 1¢ ddm nhéan cua xe may vao nam 2030 chi con 8,5%
bang mot nira so véi kich ban 01,

Téng lwong phat thai khi nha kinh chia theo loai phwong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 02 (tan COatd).

Xe buyt Puong sit 2
Nam Xe may Xe 0 t6 . Tong cong
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 342.475,99 2.355.211,62 769.927,20 180.121,37 3.647.736,19
2030 124.697,72 2.810.947,70 989.168,20 290.370,37 4.215.183,99
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Hinh 3. Tong lugng phat thai khi nha kinh ctia céc loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 02 (tdn COxtd).

3.3. Dinh luong phat thai khi nha kinh cua cdc loai phwong tién van tai hanh khach tai Thu

do Ha Noi theo kich ban thuc hién theo kich bdan 03

Theo kich ban nay, tir nam 2020, mdi ndm giam 0,5% ty 1€ ddm nhan van chuyén cua dtd
ca nhan, tang hoat dong van tai hanh khach cong cong. Ty 1¢ dam nhan cta 6 t6 vao nam 2030

chi con 8% béng mot nira so voi kich ban 01.

Tdng lugng phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 03 (tén COxtd).

Xe buyt Pudng sit 2.
Niam Xe may Xe 0 t6 . Tong cong
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 400.120,47 1.705.498,07 766.018,94 178.974,10 3.050.611,58
2030 249.395,45 1.405.473,85 980.713,77 287.888,57 2.923.471,64
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Hinh 4. Téng luong phét thai khi nha kinh cta céc loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 03 (tan COxtd).
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3.4. Dinh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban thuc hién theo kich ban 04

Kich ban 4 dé xuat giam muec ti€u thu nhién li€u cta cac loai phuong tién giao thong van
tai hanh khéach theo 16 trinh giam 1%/nam bat dau tir nam 2021,

tai Thu d6 Ha No6i giai doan 2020-2030 theo kich ban 4 (tén COxtad).

Téng lwong phat thai khi nha kinh chia theo loai phwong tién giao thong vén tai hanh khach

Xe buyt Duong sit .
Nam Xe may Xe 0 to . Tong cfng
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 380.510,59 2.239.782,82 669.008,93 152.745,91 3.442.048,24
2030 225.548,77 2.542.170,71 764.603,41 224.449,37 3.756.772,26
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Hinh 5. Téng lwong phat thai khi nha kinh cua cac loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 4 (tén COatd).

3.5. Dinh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban thuc hién theo kich ban 05

Kich ban 5 dit van dé tang téc d6 luu chuyén cua cac phuong tién giao thong van tai
hanh khéach ciia Thu ¢6 Ha N@i 1én 10%/nim so vé6i toc dd hién nay (20km/h). Vi mirc ting
nay, dén nam 2030, cic phuong tién giao thong van tai hanh khach cia Thii d6 s& c6 thé luu
chuyén véi tc do trung binh 40km/h.

Tdng lugng phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 5 (tan COatd).

Xe buyt Puong sat 2
Nam Xe may Xe 6 to . Tong cong
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 347.549,90 2.044.944,22 703.486,78 147.232,97 3.243.213,87
2030 200.244,52 2.249.880,30 845.442,90 209.998,30 3.505.566,02
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Hinh 6. Tong lugng phat thai khi nha kinh ciia céc loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 5 (tin CO:td).
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3.6. Dinh luong phat thai khi nha kinh cua cdc loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban thuc hién theo kich ban 06

Tir ndm 2021, hé sb chuyén chd cua cac loai phuong tién giao théng van tai hanh khach

duogc gia dinh ting din mdi ndm 2% so véi hé s6 chuyén ché nam 2020.

Tdng lugng phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 6 (tén COxtd).

Xe buyt Puong sit 2
Nam Xe may Xe 0 to . Tong cong
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 362.401,44 2.133.187,73 637.169,65 145.476,48 3.278.235,29
2030 204.591,13 2.305.956,17 693.557,65 203.593,88 3.407.698,83
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Hinh 7. Téng luong phét thai khi nha kinh cta céc loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 6 (tin COxtd).
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3.7. Binh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu

do Ha Noi theo kich ban thuc h

ién theo kich ban 07

Kich ban nay dat van dé dung xe may dién va 0 to dién thay thé dan xe may va 06 t6 chay
xing, dau. Mdi nim chuyén 5% nhu cau dam nhan tir 6 t6, xe may chay xing, dau sang cho 6

t0, xe may chay dién.

Bang 8. Tong luong phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach

tai Thu d6 Ha Noi giai doan 20202030 theo kich ban 7 (tin COxtd).

Loai phuong tién Nam 2020 Nam 2025 Nam 2030
Xe may chay xang 526.680,45 380.114,45 236.925,68
Xe 0 t0 chay xang 1.952.245,52 2.237.451,04 2.670.400,32
Xe buyt chay dau 578.139,40 668.312,44 803.170,76
Puong st do thi 84.856,42 145.476,48 203.593,88
Xe may dién 0,00 25.467,28 15.873,78
Xe 6 16 dién 0,00 93.087,16 111.099,63
Xe buyt dién 0,00 41.360,52 49.706,63
Tong cong 3.141.921,80 3.591.269,36 4.090.770,67
4.500.000
s 4.000.000
& 3.500.000
‘€ 3.000.000
% 2.500.000
5 2.000.000
§~ 1.500.000
& 1.000.000
= 500.000 e ———
.0 ¢ . - . 2
2020 2025 2030 Nam
=== Xe miy Xe 0 t0 Xe bus thanh phé Pudng sit 6 thi
w=@==Xe may di¢n =@ Xe 0 t6 dién Xe buyt dién Téng cong

Hinh 8. Tong luong phat thai khi nha kinh cta cac loai phuong tién giao thong van tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 7 (tin COatd).

3.8. Tong hop két qua tinh todn phdt thdi khi nha kinh trong giao théng van tai hanh khdach

Thu dé Ha Noi cho 7 kich ban

Tir cac bang tinh tong lugng phat thai khi nha kinh cho céc kich ban phat trién giao thong
van tai hanh khach & trén, cho phép 1ap bang tong hop vé phat thai khi nha kinh theo céc kich
ban cta Thu do Ha Noi (Bang 9, hinh 9).

Téng lugng phat thai khi nha kinh trong giao thong van tai hanh khach tai Thu d6 Ha Noi

(tridu tAn COatd).
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Kichbin Kichbian Kichbian Kichbidn Kichbidn Kichbian Kich bin

Nam

01 02 03 04 05 06 07
2020 3,142 3,142 3,142 3,142 3,142 3,142 3,142
2025 3,619 3,648 3,051 3,442 3,169 3,278 3,591
2030 4,154 4215 2,923 3,757 3,382 3,408 4,091
TON

39,939 40,261 33,478 37,895 35,459 36,046 39,604

Dé tién quan sat, chung ta s& biéu dién két qua nay thanh db thi:

4.500.000
4.300.000
4.100.000
3.900.000
3.700.000
3.500.000
3.300.000 —
3.100.000
2.900.000
2.700.000
2.500.000

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=== TKich ban 01 Kich ban 02 Kich ban 03 Kich ban 4
==K ich ban 5 == Kich ban 6 e Kich ban 7

Hinh 9. Biéu d tong lugng phat thai khi nha kinh ciia cac kich ban phat trién giao thong van tai hanh
khéch tai Thu d6 Ha N¢i (tdn COxtd).

Nhin vao d6 thi ndy, dé dang nhan thiy, muc phat thai khi nha kinh tir cao dén thap theo
thir tu: kich ban 02, kich ban 01, kich ban 7, kich ban 4, kich ban 6, kich ban 5, kich ban 03.
Dé thay rd hiéu qua ctia viée giam phat thai khi nha kinh theo cac kich ban, chung ta sé tinh
toan cac gia tri A theo cong thirc sau:
i A= Ey — E; 9(7)
Trong do A 1a tong luong phat thai khi nha kinh gidm dugc cta kich ban thir i; Eo; 1a tong
luong phat thai khi nha kinh cua kich ban co so (kich ban 01); Ei 1a tong luong phat thai khi
nha kinh cuda kich ban thur i. Theo cong thirc ndy, ching ta lan luot tinh duoc A cua cac kich
ban. Két qua trinh bay trong bang sau:

Bang 10. Gia tri cac A cia céc kich ban phat trién giao thong van tai hanh khach tai Thu d6 Ha Noi
(tin COxtd).

Nam Kich ban 02 Kich bdan 03 Kich bin 04 Kichban 05 Kichban 06 Kich ban 07

2021 -5.315,60 106.844,47 32.331,38 82.510,83 63.394,87 11.037,33
2025 —28.299,53 568.825,07 177.388,41 450.728,34 341.201,36 28.167,29
2030 —61.218,14  1.230.494,22 397.193,60 771.889,01 746.267,03 63.195,19

Téng -321.453,87 6.461.273,60 2.044.560,73 4.480.381,58 3.893.686,32 334.740,79
Tir bang trén, chung ta s& tinh dugc ty 1¢ phan trim giam phat thai khi nha kinh ctia cac
kich ban phat trién giao thong van tai hanh khach tai Thu d6 Ha Noi so vai kich ban co s
(A/ Eo1 X 100%).




Tap chi Khi twong Thiy van 2020, 716, 26—39; doi:10.36335/VNJHM.2020(716).26—39 38

Ty 1¢ giam phat thai khi nha kinh ctia cac kich ban phat trién giao thong van tai hanh khach
tai Thu d6 Ha Noi (%).

Nim  Kichban 02 Kichban 03 Kich ban 04 Kich ban 05 Kichban 06 Kich ban 07

2021 0,16 3,30 1,00 2,55 1,96 0,34
2025 0,78 15,72 4,90 12,45 9,43 0,78
2030 ~1,47 29,62 9,56 18,58 17,97 1,52
Téng ~0,80 16,18 5,12 11,22 9,75 0,84

4. Két luan

Viéc tinh toan phat thai khi nha kinh trong linh vuc giao thong van tai hanh khéach cta
Thu 6 Ha Noi va phén tich, tong hop s6 liéu cho phép di dén mot s6 két luan sau day:

1. Lugng phat thai khi nha kinh trong linh vuc giao thong van tai hanh khach ctia Thu do6
Ha Noi trong giai doan 2020 — 2030 s& gia tang cing v&i sy gia tang dan s va phat trién giao
thong vén tai hanh khach d6 thi. Dén nam 2030, tai Thu d6 Ha Noi, tong lugng phat thai khi
nha kinh theo kich ban co s& s& dat dén con sb 4.153.965,86 tin COstd. Viéc tinh toan dé di
dén nhitng con sd ndy doéng nghia véi viéc xem xét mot cach can trong van dé phat thai khi
nha kinh di kém quy hoach phat trién giao thong van tai ciia Thi d6 Ha Noi. N6 xéc 1ap co s&
khoa hoc cho muc dich giam phat thai khi nha kinh trong tuong lai.

2. Viéc giam phat thai khi nha kinh trong hoat dong giao thong van tai hanh khéach cua
Thi d6 Ha Noi, theo tinh toan ¢ trén, con nhiéu du dia. Cac nha quan 1y giao théng vén tai va
mai truong, tiy theo yéu cau giam phat thai khi nha kinh & mirc nao dé Iya chon to hop cac
giai phap tuong ung.

3. Bay kich ban duoc d& xuat va dinh lugng phat thai khi nha kinh & trén ¢ thé dugc sir
dung 1am co s& khoa hoc cho viée dé xuat cac giai phap giam phat thai khi nha kinh trong linh
vuc giao thong van tai hanh khach tai Thu d6 Ha Noi. Viéc tich hop céac giai phap gidm phat
thai khi nha kinh trong qua trinh thue hién quy hoach phat trién giao thong van tai Thu d6 Ha
Noi 1a mot sy 1ong ghép hitu ich. N6 mang lai nhirng gia tri dong loi ich dang ké, c6 thé tinh
toan duoc.

Pong gép cia tic gia: Xay dung ¥ tuong nghién ciru: T.D.B.T., L.Q.H.; Viét ban thao bai
bao: T.D.B.T.; Chinh stra bai bao: L.Q.H.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ciru cua tap thé tac
gia, chua duoc cong bo ¢ dau, khong duoc sao chep tir nhiing nghién ctru trude day; khong co
su tranh chap lgi ich trong nhom tac gia.
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Evaluation of greenhouse gases emissions for passenger
transport sector based on the transportation planning of Hanoi

capital by 2030, with a vision to 2050

Tran Do Bao Trung!”, Luong Quang Huy!, Tran Do Tra My?

! Department of Climate Change, Ministry of Natural Resources and Environment;
tdbtrung@monre.gov.vn; huylq98@gmail.com;

2 Vietnam Environment Protection Fund, Ministry of Natural Resources and Environment;
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Abstract: The transportation planning of Hanoi capital by 2030, with a vision to 2050 has
been approved by the Prime Minister in Decision 519/Qb-TTg dated March 31, 2016.
However, in this plan, the issue of greenhouse gas emissions have not been fully addressed.
This study calculates the greenhouse gas emissions of the passenger transport sector in
Hanoi from 2020 to 2030 based on the transportation planning of Hanoi. The emission
evaluation is proceeded based on the ASIF framework of Lee Schipper, using the
bottom—up approach. The logical diagrams and formulas are established by a group of
authors. 7 different scenarios have been set up on the principle of scientific, feasibility, and
the high consensus of the community. The research results achieved include greenhouse gas
emissions due to passenger transportation activities in Hanoi in the period 2020-2030 for all
7 scenarios. The results provide a scientific basis for solutions to mitigate greenhouse gases
emission in the study area.

Keywords: Greenhouse gases emissions; Passenger transport; Sector; ASIF framework;
Hanoi.
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Tém tit: Trudce su thay doi ha thap day séng trong 20 nam trd lai ddy & trén hé thong song
Ctru Long theo két qua dia hinh 1998, 2008 va 2018 nhu cac bai bao da dang. Noi dung bai
bao nay nghién ctru sy tac dong cua viéc ha thap t6i su thay doi ty dong chay tai nut phan
luu trén s6ng Mé Cong (song Tién) va Bassac (s6ng Hau), ddng thoi xem xét su thay doi vé
su trao d6i ngudn nude giira song M¢ Cong va bién HO. Bai bao st dung mo hinh toan 1
chiéu MIKE11 cho toan hé théng song, st dung bién tinh toan trong giai doan 1998-2018
va ap dung cho 3 loai dia hinh néu trén dé xem xét sy khac biét. Két qua cho thay, xu thé
trao d6i ngudn nudc vio va ra ciia song Mé Cong dén bién HO kha giam rd rét voi sai léch
chuan khoang +2,9 ty m3/nim va s ngay trao 6101 cung thay doi khoang +18 ngay. Pong
thoi, ti 1¢ phan nudc trén song Mé Cong chay vé song Tién c¢6 xu thé ting trong mua i va
mua kiét khoang 7-9%, nguoc lai song Bassac giam, diéu nay lam cho viéc diéu tiét ngudn
nude gitra cac khu vue c6 su thay doi dang ké.

Tir khéa: Ha thap long dan; Ty 18 phan luu; Tonle Sap; Pong bang song Ciru Long.

1. M& dau

Dong chay tai khu vuc Phném Pénh, trong d6 c6 su két ndi giita dong song Mé Cong
v6i bién Ho thong qua dong séng Tonle Sap, dong chay phan nhanh tai Chatomuk noi c6
song Mé Cong (chay vé Viét Nam goi 1a song Tién) va song Bassac (song Hau). Py 1a khu
vuc cd vai tro rat quan trong trong viéc phan chia ngudn nudc vé khu vire dong bang song
Ctru Long & Viét Nam (Hinh 1). [1] nghién ctru cho thdy su két ndi giita song Mé Cong va
bién Ho di dugc hinh thanh & thoi ky dau ky nguyén Holocene (khoang hon 11,5 ngan nim),
lac @6, bién HO dang chiu su tac dong cua bién Pong. Ngudn nude trung binh hang nim vao
bién hd khoang tir 50-80 ty m? vao khoang tir cudi thang 5 dén dau thang 3 hang nim, véi
muc nuée tir 1 m 1én dén 9 m [2], cac tac dong dén ché d6 thity van khu virc Phnom Pénh s&
tac dong rat 16n dén hé sinh thai [3]. Néu néi rang Pong Thap Mudi va T giac Long Xuyén
1a “hai 14 ph6i” ctia dong bang song Ctru Long thi bién H) chinh 1a “trai tim” giit nhip dap
ctia dong chay va hé sinh thai trén viing chau thd Mé Cong. Chinh vi thé, nghién ctru su trao
d6i nudc gitra bién HO va song Mé Cong di duoc nhiéu nhom nghién ctru 1am rd, nhung chi
tiét va day du nhat co thé néi 1a nghién ciru ctia dy 4n WUP—FIN hop téc giita Phan Lan va
Uy hoi song Mé Cong thuc hién [4].
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Hinh 1. Ban dd khu vyc nghién ciru.

Theo Uy ban song Mé Céng, dong song Mé Cong c6 khoang 84 nhanh (phia bd trai 60
nhanh séng, phia bo phai 24 nhanh song) 1a dong gop chinh cho dong chay song Mé Cong.
Phia sau Kratie dong song bat ddu c6 bai tran ngap 1i va dong chay c6 xu thé dong bang,
dong song c6 nhiéu nhanh nhung chi yéu 1a sy phéan chia luu lwong ma khong gop phan tang
hodc giam ngudn nude, luong mua trén ving dién tich sau Kratie khong dong gop dang ké
[2]. Tac dong cua dong chay mua dén sy trir nudc va cip nude trd lai nham nudi dudng hé
sinh thai bién hd, dong thoi tao ra dong nudc ngot vé mua kiét théng qua hé thong song Tién
va song Hau (song Bassac). Theo tinh toan cua [5] khi muc nudc trén song Mé Cong gidm
so voi muc nude trén hé thong song Tonle Sap, dong chay nguoc trd lai dong song tir bién
HO ra song Mé Cong bat ddu xay ra véi thoi gian trung binh 238 ngay véi tong lugng nude
chay nguogc trd ra 13 69,4 ty m?, chiém khoang 29,7% tong luong nudc trén dong séong Mé
Cong trong mua kho. Tuy nhién nghién ciru ndy chi ¢ thoi doan ngén va thdi ky nhiéu nudce
(1999-2001) ba niam lién tuc c6 lii 16n va dic biét 16n. [2] cho thay lwu luong 1ii tai Kratie c6
thé dat 70.000 m3/s tuong tng voi tan suit 2% va 72.500 m3/s tng voi tan suit 1% nim, thuc
té d4 dién ra Iii x4p xi dinh 1 2% (1&i ndm 2000, 56.000 m?/s) va Iii nim 1978 vuot 1% (76.000
m?/s) [6]. Trong khi d6 theo tai liéu tinh toan tir myc nudc thuc do, luu lugng kiét nhat tai
Kratie khoang 1.250 m?®/s dién ra trong ndm 1964, nhu vy chénh léch gitra luu lugng 1ii 1%
va luu luong kiét nhat khoang 58 1an. [7] Phén tich so sanh két qua so sanh dia hinh day song
(1998, 2008, 2018) va phan tich tai liéu muc nudc giai doan 1998-2018, dé danh gia thuc
trang ha thip day song va su thay d6i ché do thily tricu trong giai doan 20 nam tré lai day
thudc hé thong song Ciru Long. Két qua cho thiy, tong luong chénh léch bun céat thay doi
giai doan 1998-2008 1a —388,86 triéu m? (38,9 triéu m*/nam) va giai doan 2008-2018 1a —
685,64 triéu m3 (68,6 triéu m3/nam). Xu thé ha thap day song trén hé thong song Tién va song
Hau giai doan 1998-2008 1a —8,7 cm/nam, giai doan 2008-2018 1a —15,3 cm/nam. Tai Tan
Chéu giai doan 1998-2018, muc nudc 16n cao giam —20 cm, myc nude rong thip giam —70
cm, trong khi dé dai triéu tang +50 cm, xu thé cang ra bién su thay doi cang manh. Nhu vay,



Tap chi Khi twong Thiiy vén 2020, 716, 40—50; doi:10.36335/VNJHM.2020(716). 40—50 42

cdu hoi dit ra 1 lidu viéc ha thip day song trén hé thong song Ciru Long tac dong dén ty 18
phan chia ngudén nudc ¢ tai niit phan luu Mé Cong va Bassac va sy thay d6i qua trinh trao
d6i nu6e voi Bién HO hay khong?

Nghién ctru nay sir dung mé hinh toan 1D tinh toan thity liuc cho ving chau thé tir Kratie
ra dén bién, co xét dén cac két ndi 6 1 dé tao gia 2D, ¢ phia Viét Nam, 1ong dan song duoc
thay d6i theo tai liéu dja hinh ctia nhém nghién ctru sén c6 (1998, 2008 va 2018), dé xem xét
mot cach dinh lugng cho cau tra 161 cua cau hoi trén.

2. Phuong phap va tai liéu sir dung nghién ctru

2.1 Sir dung mé hinh todn 1 chiéu

M0 hinh todn 1 chiéu sir dung phan mém MIKE 11 két hop véi viéc khai bao bai ngap
1ii dé tao gia 2D tinh toan cho bai toan thuy dong luc da dugc xdy dung va ap dung tir 1au cho
viung PBSCL, dugc Vién khoa hoc Thily loi mién Nam x4y dung tir nhitng nam 2002 dén
nay. Do ddy 1a mot viing rong 16n va c6 hé thong cong trinh, séng ngoi, kénh rach phirc tap
vao bac nhat thé gidi, ddng thoi ciing 1a ving phat trién kinh té x4 hoi nhanh manh, nén cong
trinh ha tﬁng thay ddi nhiéu, vi vay viéc c6 dugc b co so dir liéu déng bd vé mat thoi gian
va khong gian 1a kho kha thi. Song dé dap tmg duoc thuc tién, da nhiéu nghién ciru phat trién
mo hinh da dugc cong bd va duoc st dung cho viéc tinh toan du bao hi¢n dang thuc hién [8—
13].

Hinh 2. H¢ thong mang Iu6i tinh todn va cac bién sir dung trong mé hinh.

Mo hinh dugc xay dung v6i 3.402 nhanh song, cac cong trinh cong kiém soat nude
2.260, c¢6 22 bién luu lwong va 59 bién muc nuwéc (Hinh 2). Bién thuong ngudn ctia mé hinh
1a bién luu lugng dugc léy tai vi tri Kratie, bién Hd va cac nhanh song phu luu, bién ha ngué)n
1a cac bién muc nudc trén cac cira song bién Pong va bién Tay. Céc sb liéu bién luu luong
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va muc nudce dugce cdp nhat tr MRC va DPai Khi tugng Thuy van Nam B¢. Hé théng cong
trinh thuy loi dugc cdp nhat & ving PBSCL dén nam 2012 va hé théng dia hinh song, kénh
rach dugc cdp nhat & muc t6i da theo tung vung cua du an ma don vi nghién ctru thyce hién.

Tai liéu dia hinh 1ong dan song: khu vuc thudc hé théng song Ctu Long ¢ Viét Nam, st
dung tai liéu dia hinh 10ng dan séng 1998, 2008 do MRC cung cép, 2018 do nhom nghién
ctru do dac. Pia hinh long song & phia Campuchia stir dung dia hinh cli nam 1998 do MRC
cung cap.

2.2 Két qua hiéu chinh va kiém dinh mé hinh

Dua trén mo hinh co s¢ da dugce xay dung, chung toi tién hanh st dung 3 tai li¢u dia hinh
cac nam 1998, 2008, 2018, so d6 tién hanh hiéu chinh va kiém dinh trong cac nam do: ndm
1998 s& hiéu chinh va kiém dinh cho tai liéu nam 1998 trén toan vung tinh toéan, tuong tu cho
2008 va 2018, tir d6 chung t6i c6 duogc 3 bd thong sb thuy luc twong tng cho ba mé hinh trén
dé tinh toan cho thoi doan dai 21 nam (1998-2018). Két qua hiéu chinh, kiém dinh déu duoc
danh gia bang hé sb Nash—sutcliffe, tinh theo cong thire dudi déy.

(1)

Trong 6 Y°PS 1a gia tri thuc do, V5™ 1a gi4 tri mo phong, Y™™ 3 gia tri trung binh
trong chudi thuc do va n la téng s6 gia tri thuc do. NSE > 0,75 cho két qua rat tt; 0,65 <
NSE < 0,75 cho két qua tot; 0,50 < NSE < 0,65 cho két qua trung binh; NSE < 0,50 cho két
qua kém.

Bang 1. Két qua hiéu chinh va kiém dinh mé hinh.

Tram NSE NSE NSE
(1998) (2008) (2018)

Q WL Q WL Q WL
Tén Chau 0,9 0,94 0,95 0,98 0,96 0,98
Chau Déc 0,75 0,89 0,9 0,96 0,91 0,94
Vam Nao 0,89 0,95 0,95 0,85 0,98
M§ Thuén 0,88 0,84 0,87 0,87 0.8 0,97
Cn Tho = 0,95 0,88 0,93 0,83 0,89

RS rang, trong mot hé théng song ngoi, kénh rach rat phirc tap, viéc dat duoc mo muc
d6 kiém dinh chap nhan duoc cia mé hinh doi hoi qua trinh thuc hién lién tuc va lau dai.
Hinh 3 thé hién két qua kiém dinh sau khi str dung cac bo thong sb cho cac dia hinh ting nim
1998, 2008 va 2018.
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Hinh 3. Két qua kiém dinh muyc nuége, luu lugng tai tram Tan Chau, Chau béc, M§ Thuan.

Két qua kiém dinh cac mé hinh twong tng véi cac tai lidu dia hinh khac nhau cho thay
su tin cdy dé danh gia va phan tich dong chay phia thuong ngudn khu vuc Phnom Pénh. Kiém
dinh muc nudc va luu luong déu cho két qua rat tdt, tuy & mot s6 tram ¢6 su léch pha gilra
tinh toan va thuc do, nhung vdi ving rong 16n va phtic tap vé thuy luc, thi day 1a két qua
hoan toan co thé st dung dé thyuc hién cac nhiém vu phén tich danh gid sau nay.

3. Két qua va thao luin

3.1. Thay doi ti 1é phén heu 6 séng Mé Céng va séng Bassac

Nguén nuée vé DPBSCL dua trén hai dong séng chinh 13 song Bassac va song Mé Cong
tai nut phan luu Chatomuk phia ha du cia Phnom Pénh. Pay 1a khu vuc dang phat trién manh
ctia nude ban Campuchia, nhiéu ha ting dang duoc dau tu xay dung, khai thac cét ciing da
dién ra khu vuc nay (trude 2017, sau 2017 dang cam khai thac) [14], viéc khai thac cat ciing
s& anh hudng dén ty 18 phéan luu ctia khu vue, tuy nhién do thiéu tai liéu nén chung t6i khong
phan tich céc tac dong vé phat trién ha tang va khai thac cat & ving Campuchia.

Tac dong cua viée ha thap ddy séng ¢ ving PBSCL ¢6 anh huong dén ty 18 phan luu nay
hay khong duoc xem xét bang cong cu mo hinh trong giai doan 1998-2018. Két qua ti 1¢
phan Iuu dugc thé hién & bang 2.
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Bang 2. Két qua ti 1¢ phan luu trén song Mé Cong va song Bassac.

DPia hinh 1998 Dia hinh 2008 Pia hinh 2018
Gia tri Q QMe Q Q

Q Mé Céong Bassac Cong Bassac Q Mé Cong  Bassac

(m3/s) (m3/s) (m3/s) (m’/s) (m3/s) (m?/s)
Lén nhat (Max) 24.726 9.819 24.977 10.395 26.470 6.545
Nhoé nhat (Min) 1.888 48 1.710 86 1.725 20
Trung binh (Average) 9.545 1.700 9.507 1.779 10.054 991
Trung vi (Median) 7.448 579 7.428 624 7.737 313
Sai l&ch chudn (Stdev) 6.040 2.177 6.133 2.294 6.634 1.396

Ty 1& phan lru giira cac nhanh (vé song Hau va sdng Tién)

Lén nhat (Max) 72% 28% 71% 29% 80% 20%
Nho nhit (Min) 98% 2% 95% 5% 99% 1%
Trung binh (Average) 85% 15% 84% 16% 91% 9%
Trung vi (Median) 93% 7% 92% 8% 96% 4%
Sai léch chuan (Stdev) 74% 26% 73% 27% 83% 17%

Bang 2 cho thdy, luu luong trong mua 1 (max) chay vé séng Hau (Bassac) giam tir 9.819
m3/s tuong tmg véi dia hinh 1998 xudng 6.545 m3/s ing véi dia hinh 2018. Nhu véy, nudc
lii chay vé song Tién tang 1én mot cach dang ké trong giai doan 2008—2018, trong khi d6 giai
doan 1998-2008 c6 xu hudng ting hon (576 m?/s), twong ung véi ty 1€ dong chay trén song
Tién/séng Hau 1a 72/28 voi dia hinh 1998 va 80/20 dia hinh 2018, tang trén song Tién 1én
8% va giam bén séng Hau xudng 8%. Dong chay mua kiét (min) va dong chay trung binh ¢
xu thé twong ty, trong d6 mua kiét giam gan 50% tir 48 m3/s xuéng 20 m?/s), nhung dong
chay trung binh gidam 7% (tr 15% trén song Hau con 9% ).

Hinh 4. Két qua ty 1& phan luu nuéc qua nhanh Mé Cong (séng Tién) trong mua Ii.

Hinh 4 cho thay ty 1 phan luu trong mua 1i qua séng Tién & dia hinh ndam 2018 cao hon
han so v&i dia hinh 1998 va 2008. Diéu nay cho thay néu tiép tuc khai thac cat nhu hién nay
& trén song Tién s& con c6 su thay doi 16n vé ty 1¢ phan luu trong twong lai.
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Hinh 5. Két qua ty 1é phan luu nuéc qua nhanh Bassac (séng Hau) trong mua kiét.

Tuong tu, trong mua ki€t ung véi dia hinh 2018, Hinh 5 cho théy ty 1¢ chia nudc cho
song Bassac (séng Hau) giam han so v6i nhimg niam trude day, nhu vay viée nay s& anh
huong truc tiép dén dong chay cua ving song Hau va dic biét 1a khu vuce ving cao cta phia
Campuchia.

3.1. Thay déi qud trinh trao déi nude cia séng Mé Céng va bién Ho

Hinh 6 cho thay xu thé giam sy trao d6i nudc kha rd rét vao ving bién Ho khi co sy thay
d6i vé dia hinh ¢ viing ha luu song Ctru Long. Mit khéc, luu lwong nude chay vao c6 phan
kha on dinh, song luu lugng chay ra do phy thudc vao cac nhanh song khac d6 vao viing bién
Hd nén c6 su thay dbi theo hang nim kha 16n. O giai doan i 16n 2000-2002, day 1a 3 nim
lién tiép c6 1i khé 16n vé ving PBSCL, ngudn nude chay ra tir khu vue Tonle Sap kha 16 rét,
trong khi d6 ngudn nude chay vao ving nay khong thay d6i nhiéu, tuong tu giai doan 2011—
2013 va nam 2018 tro lai day.

Bang 3 cho thay, hau hét dia hinh 2018 cho ty 18 dong chay vao va ra it hon so voi 1998
va 2008. Néu tinh gid tri trung binh, dong chay vao trong giai doan 1998-2018 cho théy, (g
v6i dia hinh 1998, dong chay vao bién HO nhiéu hon 0,3 ty m® so véi dia hinh nam 2018,
dong thoi dong chay ra ciing giam 0,7 ty m?, va thoi gian chay vao giam di 4 ngay, thoi gian
chay ra giam di 3 ngay.

Tuy nhién, diéu dang quan tim hon & day la mirc d giao dong cua lugng nudc chay vao
va chay ra rat 16n, tlly thudc theo diéu kién thiy van ctia timg ndm ma c6 su khac biét rat rd
rét trong qua trinh trao doi nudc ciia bién Ho va Mé Cong. Sy chénh 1éch giira dong chay vao
nhu thé hién & bang dudi day cho thay +2,7 ty m3 tuong tng véi dia hinh 2018 va dong chay
ra +18 ty m? diéu do6 cho théy, dia hinh c6 tac dong dén ty I¢ trao ddi nuée cua bién HO va
song Mé Cong mot cach rd rét, tuy vay thoi gian chay vao/ra khong co su khac biét nhiéu so
v6i +17 dén +18 ngay.
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Hinh 6. Két qua téng luong nudc chay vao/ra bién Ho theo cac dia hinh khac nhau.

Bang 3. Tom tat két qua tinh dong chay va thoi gian nudce tir Mé Cong ra/vao bién Hb.

47

Tong lwong chay vao

Téng lwong chay ra

Thoi gian chay vao

Thoi gian chiy ra

Nim (ty m’) (ty m’) (ngay) (ngay)

1998 2008 2018 1998 2008 2018 1998 2008 2018 1998 2008 2018
1998 26,1 26,5 25,8 425 433 434 127 128 127 238 237 238
1999 31,1 31,5 30,5 50,2 -49,2 49,5 145 145 146 220 220 219
2000 26,9 27,9 26,7 824 -81,3 825 105 108 108 230 227 227
2001 30,5 31,6 30,3 87,5 -86,0 87,3 105 109 109 260 256 256
2002 29,1 30,0 286 91,3 -89,8 -91,1 99 99 100 266 266 265
2003 27,9 28,6 27,8 55,3 543 55,1 121 121 122 244 244 243
2004 26,5 27,1 26,1 44,9 440 443 125 129 130 241 237 236
2005 25,2 25,8 247 458 45,0 452 115 112 116 250 253 249
2006 24,8 25,5 246 41,6 -40,8 41,0 131 134 135 234 231 230
2007 26,9 27,6 26,5 43,6 42,5 429 149 153 154 216 212 211
2008 26,1 26,8 259 52,3 51,2 51,7 126 126 126 240 240 240
2009 26,5 27,9 26,5 54,6 -46,6 46,6 127 143 142 238 222 223
2010 23,1 23,5 23,0 -364 -35,1 355 134 144 143 231 221 222
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Téng hrgng chay vao Téng lwgng chay ra Thaoi gian chdy vao Thaoi gian chdy ra
Néim (ty m’) (ty m’) (ngay) (ngay)

1998 2008 2018 1998 2008 2018 1998 2008 2018 1998 2008 2018

2011 283 28,8 27,8 73,5 72,9 738 117 115 117 248 250 248
2012 25,6 26,4 25,7 =554 53,7 549 120 121 122 246 245 244
2013 29,2 29,8 28,5 58,2 57,0 575 145 150 151 220 215 214
2014 22,1 22,9 22,1 56,8 55,6 56,5 73 80 78 292 285 287
2015 19,7 19,8 19,6 31,0 -30,0 -304 113 119 118 252 246 247
2016 24,7 24,9 24,5 -29,5 -29,1 29,2 135 142 142 231 224 224
2017 23,3 23,8 23,1 474 463 470 118 116 119 247 249 246
2018 27,8 28,6 274 -769 -76,2 77,2 117 121 122 248 244 243

TB 263 269 260 -551 -538 544 121 125 125 242 239 239
STD 2,8 2,9 27 17,7 176 180 17 18 18 17 18 18

Ghi cha: 1998, 2008, 2018 1a trong tng véi dia hinh cua cac nam; diu (-) 1a dong chay ra khoi bién Ho;
TB la gia tri trung binh, STD 1a gié tri 1éch chuan.

4. Két luan

+ Ha thap day song trén hé thong song Ctru Long co6 sy tac dong rat dang ké dén ti 18
chia phan nuéc ¢ vung Phném Pénh noi c6 sy két ndi gitta Bién HO va song Mé Cong thong
qua séng Tonle Sap, dong thoi 13 noi phan luu tai nat Chatomuk dé chia nudc vé séng Tién
va séng Hau. Dong chay vao bién HO ¢6 tong lugng trung binh khoang 26429 ty m?, tuong
mg v6i thoi gian chay vao khoang 125+18 ngay, trong khi d6 thoi gian tong luong nudce
chay ra khoang 55,1 + 18 ty m® twong g vé6i thoi gian chay ra 242 + 18 ngay, diéu nay ciing
khép voi cac nghién cuu trude day.

+ Dia hinh thay d6i ¢ trén hé thong séng Ctru Long c6 tac dong dén ché d6 trao doi nuée
¢ vung bién Ho va ty 1é phan nudc trén séng Tién va séng Hau, cu thé lugng nude vao bién
HO6 giam trung binh trong giai doan 1998-2018 13 0,3 ty m? chdy vao va chay ra 14 0,7 ty m?.
Ty 1& phan nuéc luu lugng trong mua 1i (max) chay vé song Hau (Bassac) giam tir 9.819
m3/s tuong Gmg véi dia hinh 1998 xudng 6.545 m3/s ing véi dia hinh 2018. Nhu véy, nudc
lit chay vé song Tién ting 1én mot cach dang ké trong giai doan 2008—2018, trong khi d6 giai
doan 1998-2008 c6 xu hudng ting hon (576 m?/s), twong ung véi ty 1€ dong chay trén song
Tién/song Hau 12 72/28 v6i dia hinh 1998 va 80/20 dia hinh 2018. Dong chay mua kiét (min)
va dong chay trung binh c6 xu thé tuong tu, trong d6 mua kiét giam gan 50% tir 48 m3/s
xudng 20 m%/s), nhung dong chay trung binh giam 7% (tir 15% trén séng Hau con 9% ).

+ Str dung mo6 hinh toan 1 chiéu dé phan tich tinh toan cho hé thdng song phirc tap 1a co
tinh kha thi, dong thoi két qua cho thay sy thay doi d6i v6i dong chay tai khu vuc Phném
Pénh mot cach dinh luong.

+ Khu vuc bai ngép 1a va dia hinh long séng phia Campuchia dong vai tro hét strc quan
trong ddi véi viée tinh toan va du bao ving ha du ving dong bang song Ctu Long, tuy nhién
toan bg tai liéu dia hinh nay chua c6 sy cdp nhat, do dé can thiét trong tuong lai phai van
dung va nghién ctru qudc té va hop tac qudc té dé bd sung cho phan dit liéu quan trong nhung
con thiéu nay cia ving.

Dbong gop cia tac gia: Xay dung y tuong nghién ctru: N.N.H; Lwra chon phuong phap nghién
ctru: N.N.H; Xur 1y s0 li¢u: L.Q.Q.; Viét ban thao bai bdo: N.N.H.; Chinh stra bai bao: L.Q.Q.
L0'1 cam on: Nghién ctru nay duogc thuc hién’ dudi su tai trg cua dé tai nghién cuu khoa} hoc
cap nha nudc thudc chuong trinh KC08 ma so KC08.12/16-20 “Nghién ctru tac dong bat lgi
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ctia bién d6i hinh thai 10ng din va ha thip muc nudc hé thdng séng Ciru Long, dé xuat giai
phép giam thiéu”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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The change of flow regime on branches: Tonle Sap River, Bassac
River and the Mekong River, due to the bed degradation of the
Cuu Long River system

Nguyen Nghia Hung'*, Le Quan Quan'

I Southern Institute of Water Resources Research, Vietnam; hungsiwrr@gmail.com;
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Abstract: In the previous articles, the bed degradation in the mainstream Mekong river has
been analysed through the topographic comparison between three years bathymetry 1998,
2008 and 2018 data. The content of this paper examines the impact of the Mekong bed
lowering to the change of the distributary ratio at Chatomuk bifurcation where contributes
water flow to three river branches, the Mekong (Tien river), Bassac (Hau river) and Great
lake through Tonle Sap River. On the article, one—dimensional hydrodynamics model
MIKETI1 for entire Mekong delta river system had been applied, by using three bathymetries
data (1998, 2008, 2018) and simulating for the period time from 1998 to 2018. The results
showed the trend of water fluxes in and out reducing from the Mekong River to the sea and
Tonle Sap lakes is quite clear with a standard deviation of about +2.9 billion m?/year and
the number of exchange days also changes by around +18 days in the period of 21 years
(1998-2018). The proportion of water distribution in the Mekong River flowing to the Tien
River tends to increase during the flood and dry season by around 7-9%, whereas the Bassac
River decreases, which makes the water regulation between regions change significantly.

Keywords: River bed degradation; Bifurcation flow ratio; Tonle Sap; Mekong Delta.
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Tém tit: Nudi trong thiy san (NTTS) thong minh thich ang véi Bién d6i khi hau (Climate
Smart Aquaculture), dugc dé xuat boi T6 chitc Nong nghiép va Luorng thyc Lién Hop Quéc—
FAO (2010) trong khudn kho tiép can nong nghlep thong minh thich ung véi Bién d6i khi hiu
(CSA) 12 hudng tiép can téng hop thic day su cai tién, chuyen do1 trong linh vuc NTTS & tat
cé cac cap do (trang trai, dia phuong, ving qudc gia) nham g1a1 quyét nhung thach thuc va nang
cao tinh thich rng ctia cac hé thong NTTS trudc tic dong gia tang cia BDKH. Viéc ap dung
cac mo6 hinh NTTS thong minh thich ung v6i BDKH tai Viét Nam, hién dang duge ap dung va
nhan rong, ddc biét 14 tai cac tinh, thanh phd ven bién viing Bac Bo—Bic Trung B¢. bé danh gia
cac h¢ thong NTTS thong minh thich tmg v6i BDKH, B9 ti€u chi danh gia dugc xay dung, trén
co sO0 ba nhom tru cdt chinh trong tiép can CSA, bao om nhom tiéu chi vé dam bao an ninh
luong thuc (ANLT), nhom tiéu chi thich ing va phuc hoi véi BDKH, va nhom tiéu chi vé giam
phat thai khi nha kinh (KNK) B0 tiéu chi duoc ap dung c6 y nghia thiét thyc trong viéc danh
gia tinh hi€u qua va céi thién cac hé thong NTTS théng minh thich ing v6i BDKH cho ving
Bic Bo—Bic Trung B9 ciing nhu mé rong cho cac tinh thanh ven bién Viét Nam.

T khéa: An ninh luvong thuc; B0 ti€u chi; Khi nha kinh; NTTS thong minh.

1. Pit van dé

Trong khéi niém cta t6 chtrc nong luong thé giGi [1], ndng nghiép trong CSA dugc hiéu la
bao gém ca trong trot, chan nudi, thiy san va 1am nghiép. Theo [1] CSA 1a mdt cach tiép can
nham xac dinh cic hé thdng san xuat va co ché quan Iy phu hop nhét dé thich ung dugc voi cac
thay ddi cta khi hau tai mot dia diém cu thé. Theo cac tiéu chi vé CSA duoc dinh nghia bdi [2]
thi cac giai phap ng phé trong nudi trong thiy san ven bién dé trién khai cac thuc hanh nubi
trong thiy san thong minh véi BDKH bao gdém nhu sau: (1) Cai thién viéc sir dung yéu té dau
vao cho san xuét: THi uu hoa cac yéu td dau vao huong t61 viée st dung 6 hi€u qua cac nguyén
liéu dau vao thong qua cac bién _phap ky thuat dé giam chi phi san xuat giam 6 nhiém moi
truong va giam phat thai KNK. Pong thot, khai thac s dung bén virg ngudn nudc: ap dung cac
bién phap/ky thuat nudi it thay nudc, tuan hoan nudc, xt Iy nudce thai tir ao nudi...; (2) Pa dang
hoa va thay ddi co cdu con giéng nudi trong dé thich tng véi BDKH: thyuc hién cac thuc hanh
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nudi trong thuy san luan canh, xen canh dé tan dung co s¢ thire an ty nhién, than thién véi moi
truong, hodc nghién ctru cac gidng méi ¢ dac diém chdng chiu tot hon véi BDKH; (3) Tiép can
thi truong: két ndi véi doanh nghiép dé day manh tiéu thy, quang ba cac san pham nuoi trong
than thién véi moi trudng, cac san pham nudi trong c6 trach nhiém va gitp giam thiéu BDKH dé
nhan rong céc giai phap va thuc hanh vé CSA.

Nhén thuc dugc vai tro cua NTTS nhu mot nganh san Xuét luong thuc quan trong va trén co
so tiép can CSA, FAO [1] da khuyén nghi ba nhoém thyc hanh va cac hoat dong cu thé trong vi¢c
xay dung cac chién lugec CSA khac nhau cho nganh NTTS: (i) Tang san lugng/ning suét va hiéu
qua mot cach bén virng, khoi dau tap trung vao viéc tang mirc do thdm canh, ap dung t6t hon cac
hé thdng canh tac két hop, cai thién chat lugng nguon gidng, nang cao hiéu qua st (dung thirc an
va giam thi¢t hai do dich bénh; (ii) Giam tinh ton thuong va tang kha nang phuc hoi dbi voi cac
hé théng NTTS nhu: cai tién viéc lya chon va thiét ké cac trang trai NTTS; ap dung hinh thuc
bao hiém theo trang trai/nhom trang trai; sir dung cac loai nudi ban dia hodc don tinh (khong thé
sinh san) dé giam thiéu cac tac dong dén da dang sinh hoc, ning cao hiéu qua sir dung tai nguyén
nude, chuyén tir hoat dong khai thac sang NTTS ven blen lwa chon cac dbi tuong nudi ngan
ngay, nang cao hiéu qua su dung nudc va hoac chia sé nguon nudce, cai thién chat lugng va hiéu
qua cua cac gidng NTTS; va (iii) Giam thiéu va loai b6 KNK. Ddi v6i nhom thuc hanh nay, cac
giai phap trudc mit 13 4p dung hé thong NTTS da tang két hop (nudi két hop nhiéu ddi twong voi
c4c tang thuc an khac nhau) va cai thién/nang cao hoat dong quan 1y trai/ao NTTS.

Tac dong cia BDKH va céc ton that lién quan 1a khong thé tranh khoi trong vai thap ky toi
trong bdi canh gia tang BDKH va nuéc bién dang ngay ca voi nhitng nd luc giam thiéu toi da
[3]. Piéu nay chi ra rang thich mg véi BDKH mang tinh cap thiét va bat budc. Cac giai phap
thich (mg phii hop ¢6 thé 1am giam thiéu dang ké thiét hai do tac dong cia BDKH, trong khi cac
giai phap thich ing khong hi€u qua co thé lam gia tang chi phi [4]. Tuy nhién, bang cach su dung
két qua nghién ctru nhu mét chi sé, [5] cho thay rang, trong gan mot thap ky, nghién ctru Ve thich
tmg BDKH it dugc quan tdm so v&i cac danh gia tac dong BPKH. Gan day, nghién ciru vé thich
mg BPKH c6 chiéu hudng gia ting, trong d6 mot sé nghién ctru di co su phan tich vé van dé
chi phi va logi ich cta cac giai phap thich tng BDKH [6].

Nham dua ra phuong phap cho lwa chon cac thyc hanh CSA trong b6i canh ngudn lyc han
ché, dic biét d6i véi cac qudc gia dang va kém phat trién, nam 2015, CIAT va CCAFS [7] dua ra
khung phan tich CSA-PF, trong do, khung phan tich dé xuat phuong phap: (1) xac dinh cac hé
thong canh tac nong nghiép, chan nubi va cac vung trong yéu (dé bi ton thuong) cho van dé
NBLT qudc gia/ving; (ii) xac dinh cac lua chon CSA hién c6 va co tiém nang (thuc hanh, cong
nghé, dich vu) lién quan dén cac hé thng san xuat va cac vung trong diéml (iii) danh gia cac két
quéa cu thé cta cac thyc hanh vé niang xuat/ ANLT, cac chi s6 thich ing/kha ning phuc hoi va
giam phat thai; (iv) phan tich chi phi-lgi ich ciia viéc trién khai thyc hanh CSA, ciing nhu cac co
héi va rao can doi véi viée ap dung cac thuc hanh CSA; va (v) xéc dinh céc chién luong va chinh
sach c6 trong hd tro trién khai, va/ hodc nhan rong ap dung céac thuc hanh CSA (vi du nhu céc
chuong trinh bao hiém va tin dung, cac hé thong canh bao sém...).

Céc chién lugc vé thich tmg va giam thiéu thong minh voi BDKH dugc gi6i thiéu ¢ Nigeria
gitip tang kha nang phuc hdi va thich Gng cua cong ddng va cac hé sinh thai [8]. Nghién ciru
cling chi ra tinh d& bj t6n thuong ctia NTTS trong bdi canh BDKH tac dong to1 tai nguyén thién
nhién lién quan dén viéc xay dung cac md hinh NTTS nhu nuéc, dat, con gidng, loai, nang luong
va nguon thie an. Viée xdy dung cac md hinh NTTS thong minh thich img BPKH do d6, duoc
dé xuét trién khai cho Nigeria nhim dam bao ning suat nganh NTTS va méi truong sinh thai.
Tuy nhién, dé tai ciing cho thay van d& trong viéc ap dung cac moé hinh NTTS théng minh bao
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g6m chi phi ap dung cao tir giai doan dau, han ché trong viéc tiép can cac dich vu khuyén nong
va thong tin va gap khé khin véi cac yéu td van héa dia phuong nhu truyén théng, quy dinh va
cac chuian muc. Do dé, viéc ap dung cdc md hinh NTTS thong minh con cin phai dugc danh gia
cu thé muc d6 hiéu qua va tiém ning thuc hién cho timg ving khac nhau dya trén cong tac xay
dung cac bo ti€u chi danh gia mo hinh.

Nhu vdy, viéc ap dung cac md hinh NTTS théng minh thich tng véi BPKH con can phai
duoc danh gia va xem xét cu thé dé dat dugc ba muc tiéu tru c¢ot cia CSA. Do do, nghién ctru tap
trung xdy dung céc tiéu chi, bd tiéu chi pht hop véi ba muc tiéu dé danh gia kha niang va hiéu
qua ap dung cua cac moé hinh NTTS cho cac ving Bic Bo-Béic Trung Bo 1a bude dau dé thuc
hién trién khai mé hinh cho cac ving ven bién Viét Nam. Cac tiéu chi danh gia can dugc dé ra va
tinh diém theo tirng muc tiéu cho cac viing nghién ctru dua trén sb liéu thyc té thu thap va y kién
chuyén gia.

Vung duyen hai Biac Bo va Bic Trung B6 (BB-
BTB), bao gom 11 tinh, thanh pho ven bién, trai dai tu
Quang Ninh téi Thira Thién Hué, 1a khu vuc phat trién
chu yéu dira vao san xudt nong nghiép va thuy san (Hinh
1). Pay ciing 1a ving c6 su da dang vé hé thdng canh tac,
phuong thirc cling nhu dbi tuong nudi va dong vai tro
quan trong dén thuong mai va kinh te — xa hoi ¢ Viét
Nam. Ving duyén hai Bic B9 c6 béi triéu rong va phu sa
day 1a co s nudi trong thuy hai san, nudi rong cu va
chan vit ven bo. Trong khi d6, khu vuc Bic Trung Bd co
dudng bo bién kéo dai, bién ving nay khd sdu & sat bo,
nhiéu eo bién, cua song, viing, vinh thuan lgi cho phat
trién kinh té bién du lich, giao théng bién, danh bat ca,
phat trién cac hai cang 16n.

Do day la khu vuc co tiém ning phat trién NTTS 16n
cua ca nudc, viéc danh gia kha nang ung dung cac mo
hinh NTTS thong minh thich tmg BDKH la can thiét dé tién hanh lwa chon va trién khai cac mé
hinh phu hgp cho ting tinh thanh cling nhu nhan rong trén ca nudc, ddm bao cac muc ti€u giam
thiéu tac dong tiéu cuc ciia BDKH va dam bao dugc an ninh luong thuc qudc gia ciing nhu déng
gop thuc day kinh té Viét Nam trong bdi canh ciia BDKH toan ciu.

Hinh 1. Céc tinh thanh ven bién
vung BB-BTB.

2. Dir liéu va phwong phap nghién ciru

T muyc ti€u xac lap bd chi sb6 danh gia cac mo hinh NTTS thong minh thich tng BDKH khu
vuc Bic Bo-Bic Trung B9, bai bao da tién hanh diéu tra trén dién rong va chi tiét tai cac vung
NTTS cac yéu td dam bao duge ba muc tiéu tru cot caa CSA. Do do, ngoai viéc thu thap théng
ké cac tai liéu, tu lidu tir cac két qua nghién ctru tir cac du an co lién quan song song véi viéc
diéu tra khao sat thyc dia tai cac tinh, ving, dia phuong, dé tai con tién hanh cac bang diéu tra
phong van va danh gia nhanh néng thon.

Dt li¢u thu thap tir cac tinh thanh va cac khu vuc NTTS duoc thyc hién tir cac ho NTTS, cac
mo hinh NTTS tai dia phuong qua cac bang cau hoi va phiéu diéu tra. Thong tin vé diéu kién
moi truong, vi tri va s6 ho NTTS, s6 mo hinh NTTS, cac loai hinh NTTS, san lugng va nang sudt
NTTS, dién tich NTTS va céc tng dung cong ngh¢ dugc sur dung tai cdc ao nudi dugc thu thap
nham danh gia dinh tinh va dinh luong tiém nang phat trién ctia mo hinh.
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Cong tac phong van dya vao cac phiéu diéu tra v6i bang cau hoi dua trén ba myc tidu danh
gia tru cot den nguoi dan tai khu vue nghién ciru. Cac cau hoi véi ndi dung nham phan tich danh
gia cac yeu t6 kinh té, xa hoi, moi truong, tai b1en ciing nhu kha ning thich tng va chdng chiu
ctia hé thong xa hoi. Ngoai ra, thuc hién tham van cong dong dé dong gop, hoan thién va klem
chung lai cac tiéu chi dua ra... Dbi tuong phong van dugc chia thanh hai, bao gdm can bod cap
huyén, x& va ngudi dan, bang céu hoi vi the duogc thiét ké v6i cac nodi dung phu hop voi d6i
tuong dugc phong Van Trude dot phong van, cac diéu tra vién dugc tap huin, nim rd ndi dung
cua’phleu va phong van truc tiép cac ho gia dinh, sau d6 va tu ghi thong tin thu thap duogc vao
phiéu.

Pong thoi, phuong phap danh gia nhanh nong thoén c¢6 su tham gia duoc st dung trong
nghién clru nay dé thu thap cac thong tin cia cac cong dong NTTS khu vuc ven bién Bac Bo va
Bic Trung B9, phuc vu cho viéc danh gia, phén tich hién trang NTTS ven bién, 1am co s& cho
viéc xay dung tiéu chi danh gi4, ké hoach, trién khai thir nghiém va danh gia ap dung céac thuc
hanh CSA trong cac hé thong NTTS ven bién. Bén canh d¢, viéc tham vén ¥ kién cac can bo co
kinh nghiém va trinh d§ chuyén mon vé cac linh vuc khi tuong thuy van, BDKH, moi truong,
thily san va cac can bg hién dang lam viéc tai cac ban nganh thudc vung duyén hai Bic Bo va
Bic Trung Bo tiép xuc truc tiép v6i ngudi dan, dong thoi ndm duogc thong tin trong cac linh vuc
ma minh quén 1y trén dia ban dong vai trd tru cot trong x4y dung thang diém cho b tiéu chi.

Hinh 2. Phuong phép tiép can trong dé tai.

Sau khi thu thap duoc cac thong tin vé thyuc trang va diéu kién moi truong NTTS, dé tai tién
hanh chon loc céc yéu t6 nhdm danh gia m6 hinh dya trén 3 muc tiéu tru cot ciia CSA. Céc chi
tiéu nay, sau d6 dugc danh gia xép hang theo thang dlem tir 1 dén 5 twong tmg véi mo hinh
khong c6 tiém ning phat trién dén c6 tiém nang phat trién (> 4).

3. Peé xuit bd tiéu chi danh gia cAc mé hinh NTTS théng minh thich ing BDKH

Dua trén co s6 1y thuyét vé NTTS ven bién thong minh véi BDKH (CSA) dugc trinh bay &
trén, b ti€u chi dugc xay dung hudng td1 ba muc tiéu cua CSA song song voi cac tiéu chi vé
dicu kién ty nhién, kinh t€ cling nhu tinh 6n dinh va phu hgp ctia méi truong nudi. Trong do, tha
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nhét 1a tiéu chi vé diéu kién tu nhién, kinh té xa hoi, co s¢ vat chat dé ung dung mo hinh thuy san
ung pho voi BDKH. Thu hai 14 tiéu chi vé nang suit, hiéu qua kinh té, bén virng dbi v6i hé théng
NTTS ven bién thong minh véi BPKH. Tiép do, tiéu chi vé sy phu hop va 6n dinh ctia moi
truong nudi trong hé théng NTTS ven bién thong minh véi BDKH; Cudi cung 14 3 tiéu chi vé
kha niang phuc hoi d6i v6i hé thdng NTTS ven bién théng minh véi BPKH, vé an ninh luong
thuc d6i v6i hé thong NTTS ven bién thong minh véi BPKH, vé giam phat thai khi nha kinh ddi
v6i hé thong NTTS ven bién thong minh véi BPKH.

3.1 Nhom tiéu chi dam bao ANLT (muc tiéu 1)

An ninh luong thuc co thé hiéu 1a liic ndo ciing c6 di ngudn cung cap luong thye, thuc pham
co ban cuia thé gidi dé dam bao viéc tiéu dung luong thuc, thyc phim ngay mot nhiéu hon va dé
bu dap dugc nhiing bién dong trong san Xudt va gia ca, theo d6, an ninh lwong thuc khong chi la
van dé san xuat ma bao gom ca van dé chat luong thuc pham, gia ca. ANLT ¢ cac cap do ca
nhén, hd gia dinh, khu vyc va toan cau khi tat ca moi nguoi lic ndo cling tiép can duge vé mit
vat ly va kinh té ddi véi nguon lwong thuc ddy di, an toan va dam bao dinh dudng, dé dap tng
nhu cau bira an va s& thich dbi voi thie dn, nham dam bao mot cudc song ning dong va kho¢
manh. Mit khac, ANLT con hiéu theo nghia rong, nghia l1a an ninh lvong thuc cua dat nuée phai
chuyén dich tir kha ning chi c6 lia gao sang cic van dé toan dién hon 1a an ninh va cin
bang dinh dudng, an toan thyc pham ciing nhu kha ning cung tng cac ngudn thirc an cho chin
nudi gia suc, gia cAm, thay hai san.

Theo dinh nghia nhu trén thi c6 nhom tiéu chi dé xét dén an ninh luong thuc gom cé: (1) Mo
rong quy mé dién tich NTTS tham canh; (2) Ung dung céng nghé cao nang cao nang suat NTTS;
(3) Lua chon giéng thiy san cho nang suit cao; (4) Giam ton that do dich bénh, moi truong; (5)
Thu nhap ngudi NTTS ting; (6) Chi phi san xuat giam; (7) Gia ban san pham NTTS t6t, 6n dinh;
(8) Hiéu qua kinh té ting; (9) Chét luong san pham NTTS dam bao; (10) Kha ning tiép can san
pham NTTS thuan loi.

3.2 Nhém tiéu chi thich irng/phuc hoi véi BPKH (muc tiéu 2)

Kha ning hoi phuc 1a kha ning cua dbi tuong (hé thong NTTS ven bién) duy tri cac chic
nang sinh 1y ¢ trang thai thich tmg va phuc hdi nhanh chéng sau thay déi dot bién (shock and
stress) va cac tac dong cuia BDKH.

Kha ning thich img mit khac 1a kha niang cua ddi twong (hé théng NTTS ven bién) trong
viéc hoa nhép, thich nghi nhanh chong voi su thay d6i khi 6 su tro giup cua con nguoi. Vi du
chon ddi twong nudi co kha ning thich tng tot v6i sy thay doi cua cac yéu tb moi truong (do
man, nhiét d9,...), thi c6 kha nang thich ing duogc voi nhitng tac dong cia BDKH.

Ddi véi linh vuc thiy san, xay dung mo hinh thich rng va phuc hoi 1a thue hién nhitng viéc
dé lam giam murc 46 bi tdn thuong hodc tranh khong bi ton thuong do tac dong cuia BDKH ddi
véi con nguoi, cac hé théng san xuét va hé théng tu nhién, hodc dé tan dung co hdi c6 lgi do
BDKH mang lai, hoac dé khac phuc céac hau qua cua BDKH, phuc hdi sau khi bi anh huong boi
BDKH. C6 thé thich ing bang cic cach: (i) tranh cac nguy co bi tic dong ciia BPKH, (ii) giam
mirc d6 bi ton thuong do BPKH, va (iii) ting kha ning thich nghi BDKH.

Theo dinh nghia nhu trén thi ¢6 nhom tiéu chi dé xét thich g voi véi bién d6i khi hau gém
c6: (1) Str dung gidng thuy san c6 kha nang thich tmg voi bién dong moi truong (d6i twong nudi
rong mudi, rong nhiét,...) dong thoi lya chon dia diém nudi co diéu kién tu nhién phu hop voi hé
théng NTTS it chiu tac dong cuia BDKH; (2) Cai thién hé thong co so ha ting ving NTTS dong
thoi da dang hoa hé théng NTTS va d6i twong NTTS vung ven bién; (3) Thay doi mua vu NTTS
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phtl hop va cai tién quy trinh k§y thuat, gitp cac loai thuy san mau 16n; (4) Sir dung cong nghé
cao (cong nghé tuan hoan nudc, NTTS trong nha kinh,..) han ché cic tic dong méi truong bén
ngoai; (5) Nhan thirc ngudi NTTS veé tac dong ciia BDKH; (6) Cai tién, nang cao hé thdng giam
sat moi truong va dich bénh; (7) Hé thdng nudi tiép can duge véi noi an toan khi gip thién tai.

3.3 Nhém tiéu chi nham giam phdt thai KNK (muc tiéu 3)

Khi Nha Kinh la nhitng khi ¢6 kha ning hdp thu céc buc xa song dai (hong ngoai) dugc
phan xa tur bé mat Trai Dat khi duge chiéu sang béng anh sang mat troi, sau do phan tan nhiét lai
cho Trai Pat, gay nén hiéu (g nha kinh. C6 06 loai khi nha kinh theo quy dinh ctia Nghi dinh
thu Kyoto la: Carbon dioxide (CO.), Methane (CH4) Nitrous oxide (N20O), Hydrofluorocarbons
(HFCs), Perfluorocarbons (PFCs), Sulphur hexafluoride (SFe). Py la nguyén nhan chinh dan t&i
BDKH toan cau va giy ra cac tac dong tiéu cuc dén moi truong cling nhu hé sinh thai hién nay.
Tuy nhién, mdi linh vuc kinh té khac nhau ¢ cac phuong an va hoat dong twong tng gitip giam
phat thai KNK.

Céc hoat dong, bién phap giam phat thai khi nha kinh trong linh vuc néng nghiép bao gom:
(1) Ung dung céac bién phéap canh tac lua tién tién theo hudng tiét kiém nudc va giam chi phi dau
vao; (2) Cac bién phap k}7 thuat nang cao hi¢u qua str dung phan dam, gidm phat thai N>O trong
canh tac lua; (3) Cac giai phap tiét kiém nang lugng, nhién liéu trong lam dat, tudi nude cho cac
cay trong cong nghlep, (4) Ung dung céc bién phap canh tac ti thiéu nham glam phat thai KNK;
(5) Thu gom, tai ché, tai st dung cac phu pham néng nghiép; (6) Phat trién va ung dung cong
nghé xtr Iy chat thai hitu co trong canh tac rau mau, mia, cdy cong nghiép ngan va dai ngay; (7)
Thay d6i khau phan thirc 4n trong chin nudi gia suc, gia cam; (8) Cung cap banh dinh dudng
MUB cho bo sita; (9) Ung dung quy trinh Thyc hanh san xuét nong nghiép t6t & Viét Nam
(VIETGAP) trong chan nu6i; (10) Str dung khang sinh tur vi khuan, vi khuan duong mot dé giam
murc d6 phat thai khi nha kinh tir chan nudi; (11) Phat trién cong ngh¢ khi sinh hoc va h¢ thong
thu gom, luu giit, xir Iy phan chudng trong chin nudi gia stc, gia cAm.

Céc hoat dong va phuong an giam phat thai KNK trong linh vuc sir dung dat, thay doi st
dung dat, 1am nghiép nhu: (1) Hoat dong tang kha nang hap thu bang cach bao vé rimg; (2)
Trong rimg, tai trong rung; (3) Pay manh phuc hoi rimg, tai sinh ty nhién; (4) Giam phat thai khi
nha kinh théng qua no lyc han ché mat rimg va suy thodi rimg, quan 1y bén viing tai nguyén
rimg, bao ton va nang cao trit luong cac—bon rimg (REDDH).

Cac hoat dong va phuong an giam phat thai KNK trong linh vyc chat thai nhu: (1) Thu hoi
va str dung khi mé—tan (CHa) tir cac bai chon lap rac; (2) Xu 1y nuée thai cong nghiép.

Dua trén cac khai nhi€ém va cac bi¢n phap giam phat thai KNK, nghién ctru dua ra nhém tiéu
chi vé giam phat thai KNK ddi v6i hé théng NTTS ven bién thong minh véi BPKH nhu sau: (1)
Giam phat thai KNK thong qua viéc str dung hop 1y cac nguyén liu dau vao; (2) Trong qua trinh
NTTS st dung cac thlet bi tiét kiém dién nang (may bom, may quat, suc khi, ...); (3) Cat giam
viéc sir dung cac ngudn nang luong hoa thach thay bang cac ngudn nang luong ty nhién (néng
lwong mat trdi, nang lugng gio,...); (4) Ung dung k¥ thuat vao xtr Iy chat thai NTTS, sur dung h¢
thong Biogas dé xir 1y chét thai va thu hoi va stir dung khi CHa; (5) Phat trlen hé théng nudi sir
dung thirc an ty nhién, cac ddi tuong an loc, cong ngh¢ nudi giam hé s6 thire an FCR (Feed
Conversion Efficiency); (6) Phat trién moi hinh NTTS két hop véi véi rimg ngap man RNM va
trong rong bién dé tang kha ning hap thu KNK; (@) Ung dung VietGAP trong NTTS va sir dung
hé thdng sinh hoc trong thu gom va xir Iy cac chat thai NTTS.

Tir viée danh gid chi tiét cac yéu t6 ciu thanh va dam bao ba muc tiéu co so ciia CSA, cing
v6i cac tiéu chi dugce xay dung trén viéc danh gia céac diéu kién tu nhién, kinh té x3 hoi, co s& vat
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chat dé ung dung mo hinh thity san tmg phé véi BPKH, nghién ctru tién hanh tong hop bo tiéu
chi nhu trong Bang 1.

Bang 1. Tong hop b tiéu chi danh gia cac hé thong NTTS ven bién thong minh thich itng BPKH cho
ving duyén hai Bic Bo va Bic Trung Bo.

. Thang diém Piém
Muc tiéu Cac tiéu chi thanh phan danh gia danh eid
(tir 1-2-3-4-5) g

1. M6 rong quy md dién tich NTTS tham canh, mg dung cong
ngh¢ cao.
2. Nang suat NTTS tang

. Gidng thity san cho ning suat cao
o . Giam ton that do dich bénh, moi trudong
1.Dambao 5 Thy nhap ngusi NTTS ting
ANLT

. Chi phi san xuit giam
. Gia ban san phdm NTTS tét, on dinh
. Hiéu qua kinh té tang
9. Chat luong san phim NTTS dam bao
10. Kha ning tiép can san pham NTTS thuén loi
1. St dung gidng thily san c6 kha ning thich Gmg vé6i bién dong
moi trudng (déi tugng nuodi rong mudi, rong nhiét,...)
2. Lya chon dia diém nudi c6 didu kién tw nhién phi hop vé6i hé
théng NTTS it chju tac dong cuia BDKH.
3. Cai thién h¢ thong co so ha ting ving NTTS
2. ThiCh Ung 4. Pa dang hoa hé théng NTTS va ddi tugng NTTS ven bién.
VOiBDKH 5 Thay déi mita vu NTTS phit hop.
6. Cai tién quy trinh k¥ thuat, gitip cac loai thiry san mau I6n.
7. St dung coéng nghé cao (cong nghé tudn hoan nudc, NTTS
trong nha kinh,..) han ché cac tic dong moi trudng bén ngoai
8. Nhén thirc ngudi NTTS vé tac dong ciia BDKH.
9. Cai tién, ning cao hé théng giam sat moi trudng, dich bénh.
10. Hé théng nubi tiép can dugc noi an toan khi gip thién tai.
1. Giam phat thai khi nha kinh thong qua viéc su dung hop ly céc
nguyén liéu ddu vao (thirc an, hoa chit,...)
2. Sir dung cac thiét bj tiét kiém dién ning (may bom, may quat,
suc khi,...)
3. Cit giam viéc sir dung cic ngudn ning lugng hoa thach thay
bang cic ngudn niang luong tu nhién (ning luong mit troi, ning
luong giod,...)
4. Ung dung ky thuat vao xir ly chét thai NTTS, st dung hé thong
Biogas dé xir Iy chét thai va thu hdi va sir dung khi CH4.
5. Phat trién hé thong nuéi sir dung thirc an ty nhién, cac déi tuong
an loc, cong nghé nudi giam hé sb thue dn FCR.
6. Phat trién moi hinh NTTS két hop voi véi RNM va trong rong
bién dé tang kha ning hap thy KNK.
7. Ung dung VietGAP trong NTTS.
8. Str dung hé théng sinh hoc thu gom va xir Iy cac chét thai.

0 NN L kW

3. Giam phat
thai KNK

Ghi chti: Piém danh gia trung binh cac tiéu chi; C6 tiéu chi bi danh gia diém 1
Viéc lugng hoa cac chi tiéu trong b tiéu chi hé théng NTTS ven bién thong minh voi
BDKH duoc thuc hién theo hinh thire quy d6i cac gia tri theo thang diém tir 1 dén 5. Trong do,
céc chi tiéu dinh danh duoc cho diém dudi dang C6/Khong co v6i Co: Tuong duong 5; Khong
c6: Twong dwong 1. Cac chi tiéu dinh tinh & dang lién tuc: Chia lam 5 muc (cho diém tir 1-5):
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Mirc thap nhét: 1; Mtc ap dudi trung binh: 2; Mirc trung binh: 3; Mtic ap trén trung binh: 4; Mtc
cao nhét: 5. V&i cac chi tiéu c6 thé tinh theo ty 18, cac chi tiéu dugc tinh theo ty 1& % va quy do6i
tir ty 16 % ra hé s6 tir 1 dén 5 nhu sau: Ty 18 < 20% twong dwong 1, Ty 18 tir khoang > 20% dén
< 40% twong duong 2; Ty 18 tir khoang > 40% dén < 60% tuong duong 3; Ty 1& tir khoang >
60% dén < 80% twong dwong 4; Ty 1& tir khoang > 80% dén 100% twong dwong 5.

3.4. Cdch sir dung bé tiéu chi trong danh gia hé thong NTTS ven bién théng minh véi BDKH

Chuyén gia hay can bo dia phuong quan 1y, can bo k¥ thuét, can b cong dong... déu co thé
st dung b tiéu chi dé danh gia néu duoc tap huin dé hiéu duoc co so hinh thanh nén bo tiéu chi
va cach thirc cho diém, cach thic tinh toan hodc diéu chinh mot s6 tiéu chi khi can cho phu hop
v6i didu kién dic thu cua timg loai hinh, khu vire nudi cu thé. Khi tién hanh danh gia hé thong
NTTS ven bién thong minh v6i BDKH, nén ap dung phuong phap PRA theo d6 mot nhém 1-2
ngudi danh gia thao luan véi mot nhom khoang 5-10 ngudi gébm céan b cong dong, can bo dia
phuong va so con lai 1a nguoi NTTS. Gid tri cua mét ti€u chi cu thé 1a gia tri thong nhét trong
nhom sau khi da dugc thao luan ky.

Can cir vao tong s6 diém danh dé lya chon mo hinh NTTS ven bién thong minh véi BDKH.
Mb hinh dugc chon 1a mé hinh NTTS ¢6 s diém danh gia trung binh cta céc tiéu chi >3 va
khong c6 tiéu chi nao c6 diém = 1. Dua trén téng sé diém danh gia cac tiéu chi dé phan loai cac
mo hinh NTTS ven bién thong minh véi BPKH theo cac muc nhu sau:

+ Tong diém trung binh cac tiéu chi: > 4 va khong c6 tiéu chi nao c6 diém bang 1 13 mo hinh
NTTS ven bién thong minh véi BPKH rit c6 tiém nang phat trién (duoc wu tién Iya chon va
nhén rong).

+ Tong diém trung binh céc tiéu chi nam trong khoang: > 3 dén < 4 va khong c6 tiéu chi nao
¢6 diém bang 1 12 mé hinh NTTS ven bién thong minh véi BDKH c6 tiém nang phat trién (duoc
lya chon va nhan rong).

+ Tong diém trung binh cac tiéu chi nam trong khoan: > 2 dén < 3 va khong c6 tiéu chi nao
¢6 diém bang 1 1a mo hinh NTTS ven bién théng minh véi BDKH it tiém ning phat trién (Khong
nén lya chon va khong nhan rong).

+ Tong diém trung binh cac tiéu chi < 2 hodc c6 tiéu chi co diém bang 1 1a m6 hinh NTTS
ven bién théng minh véi BDKH khéng c6 tiém ning phat trién (Tuyét ddi khong duoc lua chon
va khong nhan rong).

Noi dung b tiéu chi danh gia cac hé thong NTTS ven bién théng minh véi BDKH cho ving
duyén hai Bic Bo va Béic Trung Bo di bao quat hau hét cac khia canh vé hé théng NTTS ven
bién thong minh vé1 BDKH; ti€u chi danh gia cu thé & ca 03 muc tiéu CSA: (i) Pam bao dugc an
ninh luong thyc; (ii) Thich tng véi BDKH; (iii) Giam phat phat thai KNK. Céc b6 tiéu chi nay
can duoc ap dung tiy theo ving nudi, di tugng nudi va diéu kién nuoi dé thay d01 va cho diém.
Uu diém cua céc tiéu chi ap dung cho viéc dam bao ANLT la dam bao ning suit va hiéu qua
kinh té cho mé hinh 4p dung trong khi bo tiéu chi thich tng BDKH gitp ddi tugng nudi duge da
dang hoa, hiéu qua ddi véi sy thay doi cua cac diéu kién thoi tiét va moi trudng va bo tiéu chi
giam phat thai KNK giup ting cudng sir dung ngudn thirc an tu nhién, giam chi phi. Tuy nhién,
dé dam bao céc tiéu chi giam phat thai KNK va ANLT, cac chi phi cho viéc mé rong vung nudi
va ap dung cac phuong phap ky thuat xu ly chat thai tién bo con cao. Bén canh do, phan 16n cac
tiéu chi trén con chu yéu dya vao danh gia chu quan de phan cip va thay d6i theo ving, ddi
tugng, diéu kién ap dung mo hinh vi vay két qua con can c6 sy danh gia cu thé ciia chuyén gia
cling va phu thudc vao diéu kién kinh té—x4 hoi ctia ving ap dung.
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3. Két qua ap dung thi diém bd tiéu chi danh gia hé thong NTTS thong minh véi BDPKH

Nghién ctru da tién hanh ap dung b tiéu chi dé xuat dé danh gia cho mot s6 moé hinh NTTS
hién dang trién khai tai cc tinh ven bién Bic BO va Bic Trung Bo. Két qua tinh toan cac tiéu chi
chi tiét budc dau duoc thuc hién thi diém cho hai mé hinh nuéi ngao bai triéu—dé xuét va mé
hinh nuéi ngao cong nghiép tinh Thai Binh dugc trinh bay trong Bang 2.

Bang 2. Diém danh gia cac tiéu chi thanh phan cho tinh Thai Binh.

M@ hinh nudi ngao M6 hinh nuéi ngao
bii trieu — dé xuat cong nghiép
Muc tiéu Céc tiéu chi thanh phan Thang biém Thang biém
diém danh  d4nh gia diém danh gia
gia quy déi  danh gia quy ddi

1. M(’r’ rong quy mod d1§n tich NTTS tham 60-80% 4 20-40% 5
canh, trng dung cong nghé cao.
2. A’U’ng dl_lng cong nghé cao ndng cao nang . 40 5 trén TB 4
suat NTTS tang
3. Lya chon gidng thiy san cho ning suit cao  cao nhat 5 cao nhat 5
4. Giam ton thét do dich bénh, moi truong 60-80% 4 60-80% 4
5. Gi@ ban san pham NTTS tot, on dinh cao nha‘}t 5 Trén TB 4
6. Chat luong san pham NTTS dam bao cao nhat 5 Tb 3

1. i;rrﬁ;)ao 11 (g)i. Kha nang ti€p cap san pham NTTS thudn cao nhét 5 cao nhét 5
1. St dung gidng thily san c6 kha nang thich )
ung voi blen dong moi truong (d6i tugng nudi  trén TB 4 cao nhat 5
rong mudi, rong nhiét,...) .
2. Lua chon dia diém r}uéi co diéu kién tu
nhién phu hgp v6i hé thong NTTS it chiu tdc  trén TB 4 trén TB 4
dong cua BDKH. . )
3. Cai thién co s¢ ha tang vang NTTS trén TB 4 cao nhat 5
4. Pa da{ng hoa h.cX thong NTTS va doi tuong 60-80% 4 40-60% 3

5 Thich 4 NTTS vung ven bién.

s é‘;;ﬁg 5. Thay dbi mua vu NTTS phu hop. cao nhat 5 Trén TB 4

6. Cai tién quy trinh k¥ thuat, gitp céc loai cao nhét 5 cao nhét 5

thiy san mau 16n.

7. Sir dung cong nghé cao (cong nghé tuin
hoan nudc, NTTS trong nha kinh,..) han ché trén TB 4 cao nhét 5
cac tac dong moi trudng bén ngoai

8. Cai tién, nang cao hé théng gidm sat moi

—60)° —60°
trudng va dich bénh. 40-60% 3 40-60% 3
9. .Hevthon.% nuql tiép can dugc vdi noi an toan 40-60% 3 40-60% 3
khi gdp thién tai. )
1. Su dung céac thiét bi tiet kiém dién nang trén TB 4 Co 5
(méay bom, may quat, suc khi,..)
2. Cit giam viée sir dung cac nguon ning
lugng héa thach thay bang cac ngudn niang £ A
3. Giam phat lugng ty nhién (ndng luong mat troi, ning cao nhat 3 trén TB 4
thai KNK ~ luong gid....) ,
3. Ung dung k¥ thuat vao xur ly chat thai
NTTS, st dung h¢ thong Biogas d€ xtr ly chat ., hat 5 cao nhit 5

thai va thu hdi va sir dung khi CH4.
4. Phat trién méi hinh NTTS két hop véi v6i  trén TB 4 dudi tb 2
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M0 hinh nudi ngao M@ hinh nuéi ngao
bii trieu — dé xuat cong nghiép
Muc tiéu CAc tiéu chi thanh phén _Thang Diém Thang Diém
diém danh  danh gia diém danh gia
gia quy d6i  danh gia quy doi
RNM va trong rong bién dé tang kha ning hiap
thy KNK.
5. Ung dung VietGAP trong NTTS. cao nhat 5 cao nhat 5
6. Su dung hé théng sinh hoc trong thu gom va .
| xir Iy céc chit thai NTTS. wen T8 v >
— Diém danh gia trung binh cac ti€u chi 4,46 3,82
— C6 tiéu chi bi danh gia diém 1 Co Khong

Két qua cho thdy mé hinh nuéi ngao béi triéu dé xuat phu hop va co tiém ning phat trién
hon & tinh Thai Binh véi diém danh gia trung binh cho bo tiéu chi tong hop thu dugc kha cao,
dat 4.46. Trong d6 cac tiéu chi dam bao ANLT déu dam bao cao nhat va quy mdé mo rong dién
tich cling nhu kha ning tmg dung cong nghé cao déu dat tir 60%—80%. Trén co s¢ dam bao tinh
thich ung voi BDKH, mac du hau hét cac tiéu tri déu dat murc trén trung binh thi cac tiéu chi vé
kha ning thay doi mua vy va kha ning cai tién quy trinh ciing nhu k¥ thuat cia mé hinh nay tai
Thai Binh ciing cho théy tiem nang cao nhét. Bén canh d6, ddi véi viée ap dung cac cong nghé,
g dung cao nham giam thiéu phat thai KNK ciing c¢6 tiém ning cao khi danh gia tat ca céc tiéu
chi thanh phan cho Thai Binh. Cac tinh toan tiéu chi thanh phéan ciing dwoc thuc hién twong ty
cho céc tinh thanh con lai tai Bic Bo va Bic Trung Bo. Két qua danh gia tong hop bo tiéu chi
cho céc tinh nhu ¢ Bang 3.

Trén co s& danh gia thong qua b tiéu chi dé xuat, cho thdy mot sé cac mé hinh NTTS duoc
danh gia l1a thong minh thich tng véi BDKH nhu sau:

+ M5 hinh NTTS trong rimg ngap man: cung cap sinh ké on dinh hon, it rti ro hon va thich
mg voi khi hau, dic biét cho nhitng ho nghéo, khong co lua chon thay thé dong thoi cung cap
mot ving dém ven bién chdng lai gié bio va nude bién dang cao.

+ Mb hinh nudi xen ghép két hop: tir hai d6i twong trd 1én trén cing 1 dién tich ao nudi
nham tan dung dién tich ao nuéi. M6 hinh nay vura tdn dung dugc nguén dinh dudng va thuc an
thira gitra cac d6i tuong, giam chi phi san xut vira ting ning suat va da dang hoa san pham trén
cung di¢n tich nudi.

+ M6 hinh nudi nhuyén thé bai triéu va trong ao dam nudc lg: gitip cai thién chét lugng
nude bang cach loc bun cat va chit dinh dudng thira, khong tiéu thy thirc dn cong nghiép.

+ Mo hinh nubi c4 bién 16ng bé 1a mé hinh nudi hd trong eo vinh kin. Uu diém 14 tan dung
mat nuoce bién con nhleu khong chiém dét nong nghiép, ning suit, san luong cao, hiéu qua kinh
té cao, giai quyet van dé ngudn loi ca bién ngay cang giam. Tuy nhién lai phu thude nhiéu vao
khi hau thoi tiét va bién dong ciia méi trudng do d6 hiéu qua kinh té khong on dinh.

Bang 3. Két qua danh gia mot s6 mé hinh NTTS theo bo tiéu chi dé xuét.

ph?rfng Mé hinh NTTS danh gia Dlt?::nzasi?fa d‘;ﬁ;‘;‘i‘;l“l Ghi chi
Mb hinh nudi ngao bai triéu dé xuét 4.46 khong Mo  hinh rét c6 tiém
’ nang phat trien
Théi Binh M6 hinh nuéi ngao truyén théng 257 Co Mb hinh khong o tiém
’ nang phat trién
MJ hinh nudi ngao cong nghiép 382 Khoéng Mo hinh khong co tiém

nang phat trién
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Pia - A Piém danh gia Cé tiéu chi e
phu:(mg M6 hinh NTTS danh gia trung binl% dénh gid = 1 Ghi chu
Mo hinh nuéi ket hop trong rung khong M6 hinh rit co tiém

ngdp man dé xut 4,29 nang phat trién

Nam Dinh M6 hinh nuéi 1 déi tuong khong Mo hlnh ¢ tiém nang
R \ A< 3,96
(cua/tém...) trong rimg ngdp man phat trién ) .
Mo hinh nuéi ca 16ng bé vinh kin khong M6 hinh rat cé tiém
2 ax X 4,25 < iR
Quén ven bién dé xuat . nang phat trién .
uang M6 hinh nudi quang canh truyén Co Mo hinh khong c6 tiém
Ninh : 2,64 2
thong ’ nang phat tricn .
M6 hinh nudi cong nghiép, nudi 354 Co Mo hinh khéng ¢6 tiém
tham canh ) ) ’ nang phat trién .
Mo hinh hé thong nuéi két hop 436 khong M6 hinh rat c6 tiém
trong ao dam nudce lo de xuat ’ nang phat trién
Mb hinh nudi trong thuy san trong khéng Mo hinh ¢6 tiém nang
T.T. Hué ao dam nudce lg nudi ghép nhicu doi 4,07 phat trién
tuong dang trién khai & dai phuong .
Mo hinh nu6i thuy san trong ao Co Mb hinh khéng co tiém
dam nudc lo nudi 1 doi tuong 271 nang phat trién
truyen thong

4. Két luan

B0 tiéu chi danh gia cac hé théng NTTS ven bién thong minh véi BPKH cho ving duyén
hai Bic Bo va Béc Trung B§ da bao quat hau hét cac khia canh vé hé théng NTTS ven bién
thong minh voi BPKH; tiéu chi dénh gia cu thé ¢ ca 03 muyc tiéu CSA: (i) Pam bao dugc an ninh
luong thuc; (ii) Thich tmg v&i BDKH; (iii) Giam phat phat thai KNK. Trong mdi tiéu chi chinh
¢ cac nhém tiéu chi phuy; cac tiéu chi phu di duge cy thé hoa lam co so cho viée danh gia.

Két qua so bo tinh toan cho cac tinh thanh & Bic B6-Bic Trung Bé cho thiy cic mo hinh
nudi quang canh, thdm canh truyén thong tai Quang Ninh, hay mé hinh nudi ngao bi triéu
truyén théng tai Thai Binh va m6 hinh NTTS trong ao dam nudc lo truyén théng 1 déi tuong déu
khong cho thay tiém nang phat trlen Nguoc lai, viéc ap dung cac mo hinh cai tién thich tng
BDKH cho két qua kha quan véi tiém ning phat trién cao cho tit ca cac tinh thanh. Tuy theo
hinh thtrc va cong nghé nudi, ddi twong nudi va didu kién cua ving nudi ¢ thé ching minh viéc
khong ap dung mot tiéu chi phu nao dé. Viéc khong ap dung chi duoc chap nhan khi chuyén gia
danh gia xem xét thyc tién.
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Development of the set of criteria to evaluate the Climate Smart
Aquaculture system in the Northern—North Central Coast Vietnam
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2 Hanoi University of Natural Resources and Environment;
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Abstract: Climate—smart fisheries and aquaculture as a part of Climate—smart Agriculture
(CSA) have become an advanced approach in coping and adapting to climate change for
aquaculture. These climate—smart aquaculture models are being introduced and implemented in
the North—North Central area of Vietnam. However, to apply and set up these models
effectively, it is necessary to develop a set of criteria of evaluation based on three main
objectives of CSA. The research has developed sets of criteria to achieve sustainable food
systems, climate change adaptation, greenhouse gas emissions reduction, and criteria to
maintain productivity and model stabilization. These criteria have been calculated and
evaluated for each province in the research areas. The results show that set of criteria plays a
considerable role in evaluating and improve CSA models in the Northern—North Central Coast
Vietnam and other coastal areas in Vietnam.

Keywords: Climate-smart aquaculture; Criteria; Greenhouse gas; Sustainable food system.
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Tém tit: Nghién ctru dua ra két qua phan tich, danh gia vé tinh dé bi ton thuong cua yéu t6
xam nhap man dén san xuét nong nghi¢p va kha nang thich img cua nganh néng nghiép ¢
Nam Dinh trong bdi canh bién d6i khi hau duva trén cac s6 liéu khao sat thuc té, bo chi s6
danh gia va mo hinh thiy van. Trong d6, mé hinh thiy van tinh toan chi s6 d6 mén trong cac
giai doan theo kich ban bién ddi khi hdu ndm 2016 cua B Tai nguyén va Moi truong va bo
chi s6 danh gia duoc xay dung dua trén bao cao ctia Ban Lién chinh phil vé Bién doi khi hau
nam 2007 va mot sb cac tai liéu lién quan khac. Trén co s& do, nghién ctru da danh gia duoc
kha ning thich ng ctia nganh nong nghiép; dién bién xAm nhap min tai 3 ctra song Ba Lat,
Ninh Co va Péy (tinh Nam Dinh); dwa ra danh gia muc d¢ ton thuong cia timg huyén ven
bién. Tuy chwa xét dugc hét tat ca cac khia canh nhung cac két qua nghién ciru da gop phan
cung cap thong tin cho tinh Nam Dinh, phuc vu ké hoach va quy hoach nganh nong nghiép
truée boi canh bién déi khi hau.

Tir khéa: Tinh d& bi ton thuong; Xam nhdp man; Nong nghiép; Cira song ven bién.

1. Mé dau

Theo dinh nghia ctia T chtrc Lién chinh pha vé bién dbi khi hau (IPCC) dua ra nim
2007 [1] “Tinh dé bj ton thwong” (TDBTT) la mtc do ma hé théng dé bi tac dong va khong
c¢6 kha nang chdng chiu trudc nhiing tac dong bat loi (bao gdom cac hinh thai thoi tiét cuc
doan va BPKH). Trong d6, IPCC d chi ra 7 yéu t6 quan trong khi danh gia ton thuong, d6
la: (1) cuong do tac dong; (2) thoi gian tdc dong; (3) muc do dai dang va tinh thuan nghich
clia tic dong; (4) muc d0 tin cdy trong danh gia tic dong va tinh dé bi ton thuong; (5) nang
lc thich tmg; (6) sy phan b céac khia canh ctia tac dong va tinh d& bi ton thuong, va (7) tam
quan trong cta hé thong khi gap nguy hiém. Cac yéu tb nay c6 thé duoc sir (dung két hop vai
viéc danh gia nhimg hé thdng c6 do nhay cam (S) cao véi cac diéu kién vé khi hau nhu dé6i
ven bién, hé sinh thai, cac chudi thirc an,...[2].

Hién nay, cac nghién ctru vé TDBTT do bién ddi khi hau (BDKH) da rit phong phu,
nhung cac nghién ctru ting thanh phan trong BDKH lai rat khiém ton. Theo kich ban bién
d6i khi hau va nudc blen dang, su gia tang nhiét do, bién dong lugng mua va nude bién dang
(NBD) 1 nhitng mdi de doa 16n d6i voi Viét Nam trong tuong lai khong xa [1]. Cung voi
muyc NBD, tinh trang han han va xadm nhép mén (XNM) dang gia tang ro rét tai nhiéu ving
trén ca nudc [3]. Trong khi d6, XNM tac dong tiéu cuc dén hang loat cac linh vyc chinh bao
g6m san xuat nong nghiép, hé sinh thai, moi truong va co sé ha tang [4], dic biét nganh nong
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nghiép tai nhitng ving cira séng ven bién ctia Viét Nam. Vi vay hudng nghién ctru vé XNM
dang la hudng nghién ctru méi cho cac nha nghién ctru.

Dé nghién ctru danh gia tic dong cia XNM dén ndng nghiép, nhom tac gia da s dung
6 phuong phap trong d6 2 phuong phap chu dao, xuyén sudt dé di dén két luan 13 tng dung
md hinh tinh toan thiy van (MIKE11) va phuong phap danh gia tinh dé bi ton thuong [1].
Véi cac muyc tiéu: Xay dung duoc bo chi s6 danh gia tinh d& bi t6n thuong do XNM dén néng
nghiép; Xay dung dugc mo hinh lan truyén man tai cic cira song; Danh gia kha ning thich
g ctia nganh ndng nghiép tai cac khu vuc ven bién trudc bdi canh XNM gia ting.

2. Phuwong phap nghién ctru va tai li€u thu thap

2.1. Phagm vi nghién ciru

Khu vuc nghién ctru gé)rl} 3 huyén Giao Thuy, Hai Hau va Nghia Hung thudc dia ban
tinh Nam Dinh, day Ia meg‘dét thap, voi phan 16n dién tich c6 d9 cao dudi 2,5 m so véi muc
nuoc bién. Trong do 0{3 ph{m n}Iéc mat thudc 3 ctra song la c71°ra Bgl Lat,’ ctra Ninh Co, ctra
bay va khong gian phan dat lién tinh tir duong mép nudce bién thap nhat trung binh trong
nhiéu nam dén duong ranh giodi phan chia 3 huyén trén vdi cac huyén khac thudc tinh Nam
Dinh [5]. ’ )

_ Nganh néng nghiép tinh Nam Dinh la nganh chi€m ti trong 16n voi gan 18% gia tri san

xuat toan tinh twong duong véi hon 25.000 nghin ti dong.
2.2. Dir liéu

Dé chay m6 hinh tinh toan thily vin (MIKE11), nghién ctru ké thira sb liéu thuy van tir
béo cdo cua Vii Viét Birc [6]; S6 liéu mit cat dia hinh ké thira tir du 4n phong chdng 1i Dong
bang séng Hong cua Vién Khoa hoc Thuy loi (Bang 1); S6 liéu kiém dinh mé hinh tir s6 liéu
khao sat Dé tai “Danh gia tic dong ctia bién ddi khi hau dén diéu kién tu nhién, tai nguyén
thién nhién va méi truong khu vuc cira séng ven bién ving dong bang song Hong va dé xuat
giai phap khai thac str dung hop 1y — BDKH.33/16-20” ctia Vién Nghién ctru bién va hai ddo.
Pé tinh toan bo chi sé danh gia TDBTT do XNM dén nong nghiép, dit liéu ciing duoc loc ra
tir khao sat tir P& tai ctia Vién Nghién ctru bién va hai dao.

Bang 1. S6 lugng mit cét dia hinh long dan song.

STT Tén song S6 mit cit Niam do
1 Song Hong 112 2017
2 Song Pao 18 2011
3 S6ng Ninh Co 27 2011
4 Song Pay 54 2011

Can clr vao céc tai liéu va sd lidu da c6, nghién ctru di dua ra bo sé liéu thuy vin nhu
sau:

- Bién trén: Cac sd liéu lugng dong chay (m3/s) dugc do tai tram khong ché phia thuong
lru Q(t). S6 licu bién trén gdm 4 vi tri: Song Hong tai mat cit noi do dai 1a 154113 m, cach
ctra Ba Lat 82,6 km va song Pay tai vi tri 156745 m, cach cura Pay khoang 79,6 km.

- Bién duéi: Cac s6 liéu myc nudc tridu (m) tai cac tram khdng ché phia ha luu H(t). Sb
liéu bién dudi gém 3 vi tri: Song Py tai vi tri mat cat 236310 m, song Ninh Co tai vi tri mat
cat 52212 m va song H@)ng (ctra Ba Lat) tai vi tri mat cit 236757 m. Sb liéu muc nude trude
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khi cho vao md hinh dé tinh toan di duoc hiéu chinh theo kich ban BDKH va NBD (2016)
RCP 4.5 (Bang 2). Cac nam chay tuong trng v6i nhung ndm 2030, 2050 va 2100.

- Bién min: Cac s6 liéu vé d6 min (%o) duogc thu thap trong khoang dau thang 1, ing voi
ding mdt trong hai thang kiét nhat. S6 liéu man duoc léy tir cac mit cat doc theo cac con
song tai khu vyc nghién ctru.

Bang 2. Muc nude bién dang theo kich ban RCP 4.5 [1].

Kich ban BDPKH — NBD 2016 (Kich ban RCP 4.5)
2030 2050 2100
Muc nude dang (cm) 13 23 55

Nam

2.3. Phuwong phap nghién ciru

Nghién ctru da lya chon va str dung 6 phuong phap nhu sau:

- Phuong phap ké thira va téng hop tai liéu: Phuong phap nay duoc st dung trong viéc
téng hop va ké thira cac két qua nghién ctru vé dic diém khi twong thuy van, dic diém dia
chat, dia mao, mdi trudng, cic dang tai nguyén, yéu té xa hoi...

- Phuong phap diéu tra khao sat thuc dia: Phuong phap nay dugc sir dung phd bién trong
hau hét cac dé tai, vi no gitip thi sat tinh hinh thyc té, c6 cai nhin khach quan khi tién hanh
danh gia, dong thoi bo sung dugc nhimg ndi dung, nhitng thong tin ma cc dé tai trén tai liéu
chua phan anh duoc hét.

- Phuong phap va quy trinh danh gia tinh d& bi ton thwong dudi tic dong ctia xAm nhap
man: Tinh d& bj ton thuong 1a ham s6 cua dic tinh, quy mo va tdc do cua bién dbi khi hau va
nhiéu dong ma mot hé théng bi 16 di¢n, tinh nhay cdm va nang luc thich img ctia h¢ théng do
(Cong thire 1). Tinh d& b ton thuong dugc xem xét dua trén 3 yéu t6 1a tinh trang d& bj anh
huong (Exposure), d0 nhay cam (Sensitivity) va nang luc thich ung (Adaptive capacity) [7].
Duéi day 1a ham dénh gia TDBTT, mdi twong quan duoc mo ta cu thé tai Hinh 1.

V (Tinh dé bi ton thwong) = f(Exposure (tinh trang dé bi anh huéng), Sensivity (1)
(do nhay cam), Adaptive capacity (nang luc thich ung))

Hinh 1. Phuong phap danh gia tinh d& tén thuong [7].

Quy trinh dénh gié dugc chia thanh 6 budc (Hinh 2).
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Buoc 1: Buwroc 2
Lira chon vimg wwm— | Thiét lip b tisu chi
nghign o

l

Buroc 4: Buoc 3:
Tinh gia tri chi | Chuin héa cic bifn 5b
50 ton thirong

|

Buoc 3: Buac 6:
Kiy dmg bin d6 | W= | Dinh gia TDBTT
phin vimg TDETT

Hinh 2. Quy trinh dénh gia tinh dé bi ton thwong.

- Ung dung m6 hinh MIKE 11 trong viéc phan tich xAm nhap man:

MIKE 11 12 mot phan mém k¥ thuat chuyén dung mo phong luu lugng, chat luong nurée
va van chuyén bun cat & cira séng, song, hé thong tudi, kénh dan va cac hé thong din nudc
khac. Do vay, mé hinh giai quyét nhiing bai toan lién quan thong qua cac mo dun doc 1ap
duoc tich hop lai véi nhau dé thuc hién céac quy trinh tinh toan can thiét. Bé nghién ctru,
chung t6i st dung 2 mé dun 1a mé dun thuy luc (Hydrodynamic — HD) va md dun tai khuyéch
tan (Advection Dispersion — AD).

- Ung dung hé théng thong tin dia 1y (GIS) trong viéc xdy dung ban dd phan ving tinh
dé bi t6n thuong:

Véi uu diém mang tinh khai quét cao, phwong phap tich hop ban do da bd sung mot cach
c¢6 hiéu qua khi két hop véi cac thong tin thu thap tir phiéu diéu tra xa hoi hoc va cac thong
tin khao sat thuc dia. Ttr 40, co s6 dit liéu cac hop phan tu nhién dugc thé hién dudi dang
ban d6 1a nhitng dic trung c6 tinh 6n dinh theo thoi gian, su tich hop chung 1a bic tranh day
du nhét vé mirc d6 tén thuong tai viing nghién ciru, dic biét xét theo tiéu chi (E) va (S). Nhin
chung, dya trén phuong phép nay,cé thé khoanh ving cac khu vyc dong nhét tuong ddi vé
murc do ton thuong.

- Phuong phap chuyén gia: dugc sir dung hau hét trong cac qua trinh xay dung va danh
gia cua nghién ctru. Pic biét ¥ kién cua cac chuyén gia rat quan trong trong viéc xay dung
nén bo chi sb cho cac yéu td gdy ton thuong nhu (E), (S), (AC).

3. Két qua va thao luin

3.1. Tdc ddng ciia xam nhdp mdan dén nganh néng nghiép va kha néng thich iing

BDPKH néi chung hay nuéc bién dang (NBD) va XNM néi riéng da va dang 1a van dé
nan giai vi nganh néng nghiép tai viing ven bién tinh Nam Dinh. Nghién ciru dwa ra mot sb
tac dong truc tiép nhu: Lam giam dién tich dit canh tic; Giam ning suét, chat luong cay
trong, vt nudi, gia tang chi phi san xuét va giam strc canh tranh ciia san pham; Anh huong
dén da dang sinh hoc va nguén loi thuy san; Suy giam kha ning canh tic va mat kha ning
canh téc.
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Theo béo cdo ciia Ké hoach tng pho bién d6i khi hau cta tinh Nam Dinh, cac huyén la
Giao Thuy, Nghia Hung, Hai Hau hang nim c6 khoang 12 nghin ha dat canh tac bi nhiém
min, trong d6 c6 khoang 5 nghin ha nhiém min, khong san xuit duoc. Hay nhiéu loai dic
hitu bi suy giam nghiém trong nhu: ca Chudi sOp, cua Gidn, coO Thia, ... Sy dang Ién cua nudc
bién kién man 14n sau vao dét lién, giy ngap ung thuong xuyén khu viyre Con Lu va Con Ngan
huyén Giao Thuy, lam chét rimg phi lao, lam thu hep dién tich rimg ngap min [8].

XNM con tac dong manh hon khi cong hudng tir cac diéu kién thoi tiét. DO man 1a yéu
t6 quan trong hang dau trong nghé nuéi trong thity san, Viéc thay doi do man trong ao do
mua kéo dai va NBD theo chiéu hudng ting hay giam mot cach dot ngdt s& dan t6i vat nudi
bi sdc, cham 16n va ning hon 14 c6 thé chét. Nhung bio va 4p thip nhiét di gdy mua 16n,
song manh va kéo theo nude bién tran vao bo c6 thé tan pha hé théng dé bao, cic ao nudi va
16ng bé nudi, tac dong dén ca hé sinh thai ctia ving nudi, mat nhiéu thoi gian dé phuc hoi.

Han han ngoai 4nh hudng tdi trong trot mot cach rd rang ma mat thuong ciing c6 thé
thdy dugc nhu lam cdy trdng chét do thiéu nudc, lam giam ngudn nudc tudi,... thi XNM khi
14n siu vao dat lién dan dén cuong héa anh hudng cang ning né. Trong nudi trong thily san
cling gdy anh hudng tuong tu, han han 1am thiéu nude cung cip cho cac ao hd nudi trong
thily san, 1am gia tang nhiét do din dén thay d6i méi trudng séng ciia cac loai thuy hai san.
Noéi sau hon, no6 lam thay doi qua trinh trao ddi chét, toc do phat trién, sinh san cta céc sinh
vat séng trong nudc, 1am chiing tré nén dé nhiém bénh. Ngoai ra, han han lam bdc hoi nude,
dan dén do man cao lai cang cao thém.

3.2. Kha nang thich vng cua nganh nong nghiép

Trude bdi canh XNM min néi riéng va NBD néi chung dang ngiy cang gia tang trong
tuong lai. Nhiéu bién phap thich tng da dugc tinh dua ra, trong d6 cac 3 bién phap vé cong
trinh dién hinh nhu (1) Xay dung cong trinh trir ngot ngin min; (2) Xay dung cong trinh cip
nude phuc vy san xuit nong nghiép va nudi trong thuy san; (3) Nang cip hé thong dé va cong
trinh trén de.

Niam 2012, B Nong nghiép va phét trién nong thon (NN&PTNT) di phé duyét Dy an
“Quy hoach tong thé thuy loi ddng bang song Hong ¢ xét dén BDKH-NBD dén nim 2020
va dinh hudng dén nam 20507, theo do6 c6 10 cong trinh ngdn man, trir ngot dugc dé xuat
(Bang 3). Ciing theo bao céo, hé thdng dé diéu giup phong chdng lut bio da dugc hinh thanh
tir au, timg budc duge bd sung, tu stra, ndng cip dén nay da co 663 km dé. Dé cap I dén cép
III ¢6 365 km (91 km dé bién, 274 km dé song), 298 km dé duéi cap 111, véi voi khoang 100
km ke bao vé tuyén dé song va dé bién [4].

Bang 3. Tong hop dé xuat xay dung cong trinh trit ngot ngan min [8].

TT Tén cong trinh Dia diém (x4, huyén, tinh) Luwu vuc
, Nam Phong — Nam Truc — N.Dinh va My \
1 Cong dap song Dao ] song Hong
Tan — My Loc — Nam Dinh
2 Cdng Quan Liéu Nghia Son — Nghia Hung — Nam Dinh song Hong

N . ) Thuong Kiém — Kim Son — N.Binh va Kim
3 Au Kim bai ) song Day
Chinh — Kim Son — N.Binh
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TT Tén cong trinh Pia diém (xi, huyén, tinh) Luu vue
Pha Con Nhit thuoc Hong Tién — Kién

4 Céng dap song Hon , song Hon
8 b song £ Xuong va Ngo Pong — Giao Thuy £ s
. . Pha Thinh Long (Nghia Binh — Nghia 5
5 Cong dap song Ninh Co i ) ) song Hong
Hung) va Hai Chau — Hai Hau — Nam Dinh
, Pha Quy Nhat (Nghia Hung— N.DPinh) va .
6 Cong dap song Day Quy (Ne 8 ) song Hong

Kim Son — Ninh Binh

Hinh 3. Dé bién tai 3 huyén Nghia Hung, Hai Hau va Giao Thuy tinh Nam Dinh [8].

Ngoai ra rat nhiéu cc bién phap phi cong trinh khac nhu: (1) Van hanh hop 1y cong trinh
ldy nudc phuc vu san xuat ndng nghiép va nudi trong thuy san nude ngot; (2) Tu dong hoa
gidm sat man va canh bao, ndng cao ning lyc va quan 1y van hanh cong trinh; (3) D6i méi
quy trinh cong nghé trong ndng nghiép thich ing véi xam nhap man; (4) Khai thac va su
dung hop 1y bii bdi ctra song ven bién; (5) Chuyén dbi giéng cdy trong, vat nudi; (6) Chuyén
ddi co cau san xuit nganh nghé cho mot sé cong dong dé bi ton thuong; (7) Nang cao ning
lwc quan 1y van hanh cong trinh; (8) Pao tao nang cao nhan thirc cong dong; (9) Nghién ciru,
ap dung khoa hoc cong nghé.

Vi du dién hinh nhu giam sat ndng d6 man tu dong da dugc ap dung tai mot sé khu vuc
trén dia ban tinh, dién hinh nhu Xuan Thay — Nam Binh ¢6 s6 liéu quan tric tirc thoi tai cac
cong nay ludn duoc cip nhat lién tuc trén trang: http:/thuyloixuanthuy.vn.
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Hinh 1. H¢ théng giam sat man tu Hinh 2. Giao dién trang web cép
dong tai TTN Xuan Thuy — Nam nhat sé liéu quan tric man.
DPinh.

3.3. Dién bién xam nhdp man theo mo hinh MIKE 11

Sau khi tong hop du sé liéu phuc vu tinh toan, sé liéu s& duoc dua vao mé hinh MIKE11
chay vdi kich ban trung binh thip (RCP4.5). Két qua cho ra twong d6i chuan xac khi xét hé
s6 twong quan giita s6 liéu dau ra mé hinh véi s6 liéu thuc do (Bang 4). Tir két qua do, dién
bién XNM tai céc cira song tinh Nam Dinh dugc xét theo 2 khia canh: khoang cach va thoi
gian.

Bang 2. Chi s6 danh gia do twong quan.

Tén song Song Hong Séng Ninh Co Séng Day

Hé sb twong quan 0,73 0,79 0,76

Theo t6 chirc FAO, chi ra rang néng nghiép khi nudc c6 d6 man 16n hon 1.5%o s& giy
anh hudng dén hoat dong san xuét [1]. Do vay, nghién clru xét dén céc vi tri @6 man dat 1,5%o
trén cac con song. Két qua cho thiy do6 min xam nhap vao dit lién theo cdc nim ngay cang
ting, trong d6 song Hong c6 khoang cach xAm nhap man sau nhat. Nam 2050, d6 man 1,5%o
xuat hién tai vi tri 51,78 km tai cira Ba Lat, ctra Ninh Co 1a 33,72 km va cira Day 1a 47,35
km (Hinh 6-8).

Hinh 3. Dién bién xAm nhap min nim 2050 tai cira Ba Lat theo kich ban RCP4.5.
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Hinh 4. Dién bién x4m nhap min nim 2050 tai ctra Ninh Co theo kich ban RCP4.5.

Hinh 5. Dién bién xam nh@p mén nam 2050 tai ctra P4y theo kich ban RCP4.5.

V& thoi gian, nghién ctru xét theo thoi gian duy tri d6 min tai cac mit cit song. Két qua
cho thiy séng Hong 14 song c6 thoi gian duy tri @6 man lién tuc dai nhat véi gia trj trung binh
1a 156 gid, sau d6 dén song Ninh Co véi 15,67 gio va cudi cung 1a séng Day véi 13,67 gio
(Bang 5).

Bing 3. Thoi gian duy tri ¢ mdn 1,5%o lién tuc dai nhit tai cac con song.

DPon vi: Gio
Khoang thoi gian duy tri d6 man lién tuc 1,5%o
Séng Trung binh
5 km 10 km 15 km
Hong 207 154 107 156
Ninh Co 34 13 0 15,67
bay 31 10 0 13,67

3.4. Bdnh gid tinh dé bi ton thwong do xdam nhdp mdn dén linh viec néng nghiép

3.4.1. Két qua tinh toan d6 phoi nhiém (E)

B0 chi s6 (E) trong nghién ctru chi muc do tac dong XNM va cac yéu t6 anh huong dén
XNM do BPKH gay ra. Bo chi s6 xdy dung gom 3 bién phu véi 18 hop phan phu (Bang 6).
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Bang 4. Chi s6 phoi nhiém (E) v6i van d& x4m nhap man.

71

Bién chinh Bién phu Ho’p phitn ph}l Ki hié¢u
(Bién thanh phan)
Thoi gian nhiém man trén 1,5%o E,
D6 min Thoi gian nhiém min trén 4%o E,
(E) Chiéu dai song nhieém man trén 1,5%o (tai diém sau nhat) E,
Chiéu dai séng nhiém man trén 4% (tai diém sau nhét) E,
Kho han (Tang) E,,
Hién tugng Nudc bién dang (Theo kich ban RCP4.5 nam 2030) E2
thoi tiét (E2) Triéu cuong (Tang) E,;
Bao lii, song 16n (Tang) E2q
D phoi nhiém Dién tich dat co nguy co ngép (voi muc NBD 50 cm) E,,
(E) Dién tich cay luong thyc co hat E,
Dién tich ciy ngdn ngay (ngd, khoai, sén) E,
Téng thé mitc Dién tich cay hé}ng nim E,
46 bj anh Dién tich ciy trong lau nim E.
huong (Es) Dién tich rimg hién c6 E
Dién tich nudi trong thiy san E,
S6 luong gia cam E
S6 lugng gia stc (Trau, bo, lon) E,
S6 luong trang trai E

310

Nam Dinh 1a mét tinh dya chi yéu vao nong nghiép nén dién tich dt nong nghiép chiém
phan 16n dién tich cua 3 huyén. Véi mic d6 BPKH va NBD déing nhu hién nay va két qua
tir khao sat cling nhu mé hinh mé phong da cho thdy qua trinh XNM cua 3 khu vuc 1a rat
khac nhau. Diéu nay da dugc thé hién rd rang hon qua két qua tinh toan do chi sé phoi nhiém
ctia 3 huyén. Két qua cho thay huyén Nghia Hung 13 huyén chiu anh huéng ning nhit so véi

mit bang cac huyén khac (Bang 7).

Bang 5. Két qua tinh toan chi s6 d6 phoi nhiém E.

D6 phoi nhiém Giao Thiy Hai Hau Nghia Hung
Ei 0.32 0.00 0.57
E> 0.50 0.74 0.75
Es 0.30 0.63 0.49
E 0.35 0.47 0.57

Sau khi ra dugc két qua, s6 liéu phan tich s& dugc dua vao phan mém Mapinfo dé xur 1y
v6oi muc dich ra dugc dang ban dd phan vung d6 phoi nhiém cho khu vuc ven bién tinh Nam

Dinh (Hinh 9).
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Hinh 6. Ban d6 phan ving d6 phoi nhiém E.

3.4.2. Két qua tinh toan d nhay cam (S)

Chi s6 nhay cam véi XMN (S) duoc danh gia theo 4 bién phu: X4 hoi, sinh ké, diéu kién
tu nhién va ngudn nudc; twong tmg véi 23 chi sé khac nhau dugce dua vao sir dung trong tinh

toan (Bang 8).

Bang 6. Bo chi s0 nhay cam (S) véi van dé xam nhap man.

Bién chinh  Bién phu (;g:;::: :)):él.;) Ki hi¢u
Dan s6 trung binh S,
Mat d6 dan sb S,
Ti 1& nit gii S,
Ti 1¢ dan thanh thi va néng thon S,
X3 hoi (S1) Ti 18 nguoi dan 1am nong nghigp S)s
Thu nhap cua lao dong (Trung binh d6 1én) Sis
S6 lao dong trong co so kinh té ca thé S,,
Téc d6 tang truong dan sb S)s
Do nhay (S) Ty 1€ hd nghéo Sig
San lugng cdy luong thyc c6 hat S,
San lwgng linh vuc chin nuéi (Trau, bo, lgn) S5,
San lugng nganh thuy san Sy
Sinh ké (S2)  Gia tri san xuét 1am nghiép S24
Gia tri san xuat nganh thay san S,s
Gia tri san phém thu duoc trén 1 ha mat nuwde nudi tréng Sis

thiy san

72
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Bién chinh Bién phu (;gtll)l::: ;):;l) Ki hi¢u
Gia tri san phém thu duoc trén 1 ha dat nong nghiép Sa7
% Mic d6 tac dong ciia XNM dén ndng nghiép (Tac S
dong manh)
Co gi6i hoa trong san xudt nong nghiép (Co gidi hoa cao) Sog

. Rimng ngdp min (Giam) S,
bieu kién tu )
. Do cao dia hinh S,
nhién ) i
(S Bién d¢ giao dong muc nudc S,
3
Mat d6 mat nude S,
Nguon nuéc  Kha nang dap tmg nhu cau nude cho nganh ndng nghiép
(S4) (muc d6 hai long)

Duya trén bang két qua téng hop, c6 thé thiy cac bién phu tinh toan cho 3 huyén Giao
Thuy, Hai Hau va Nghia Hung gan twong dong nhau. Ngoai trir mot hop phan phu nhu bién
d6 giao dong muc nudce trung binh cua huyén Nghia Hung nhinh hon nhiéu so véi cac huyén
khac, do Nghia Hung 14 huyén nidm giita 2 con song Ninh Co va Pay (Bang 9).

Bang 7. Két qua tinh toan d nhay cam S.

D6 nhay cam Giao Thiy Hai Hau Nghia Hung
Si 0,32 0,86 0,21
S2 0,39 0,65 0,61
S3 0,54 0,31 0,54
S4 0,30 0,00 1,00
S 0,39 0,64 0,46

Hinh 7. Ban d6 phan ving d6 nhay cam S.
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3.4.3. Két qua tinh toan kha ning thich img (AC)

Kha ning thich tmg bao gdm kha ning cua cac ngudn lyc lién quan dén nganh noéng
nghiép cta ving nghién ciru. Dé tinh toan kha ning thich ing, nghién ciru da lua chon 3 bién
phu bao gdm: co s ha ting néng nghiép; chinh quyén; vin dé xa hoi khac. Di kém voi 3 bién

phu 12 20 hop phan phu dé chi tiét héa chi s thich img (Bang 10).

Bang 8. Bo chi s thich tng (AC) v6i van d& x4m nhap man.

‘ ‘ Hop phén phu
Bién chinh  Bién phu o'p P P 3 Ki hi¢u
(Bién thanh phan)
Ti 1& co s ha tang thuy loi phuc vu nganh néng nghiép AC
11
duoc tu stra thuong xuyén
Ty 1é hé thong tudi tiéu duoc bé tong hoa AC12
Co so ha
tang  Tdng chiéu dai dé (Giai doan 2015-2020) ;"
13
(AC1) S . :
Tien dau tu tu stra va x8y moi cac hang cong trinh thuy lgi AC
14
(Giai doan 2013-2020)
Heé thdng canh bao d6 min AC)s
Nhan thirc cta can bo vé BDKH va xam nhap man (Trén AC
21
quan tam)
Trinh d6 hoc vén can bd (Trén Cao dang) AC2;
Sé lugng can bo dugce phan cong linh viue TNMT AC>3
_ Pau tu lién quan dén giam thiéu tac dong BDKH va XNM AC24
Chinh quyén .
Xay dung cac bién phap gidm thiéu va thich ung véi
(AC2) ACos
Kha nang BDKH va XNM
thich iing Mirc d6 da dang ngudn sinh ké (Cac hoat dong khong lién 4C
. 26
(AC) quan dén ndng nghi¢p)
Chuwong trinh/ké hoach hd trg ngudi dan trong linh vuc AC
27
ndng nghi¢p
Nhan thirc cta cong dong dan cu vé BPKH va XNM ACs;
Nhan thire myc NBD (Téang) ACs2
Kha ning tiép can thong tin thong qua ngudn chinh thng AC
. 33
(Thong tin tryc tiép, Thong tin dai chung )
. Trinh d6 hoc van (Trén cép 3) ACs34
MGt sO van ) s 5 .
) Ty 1€ nguoi dugce dao tao kién thirc vé nganh ndng nghiép ACss
de xa hoi .
. Dién tich ring trong méi ACss
khac (AC3) | . .
SO lugng giong cay trong va vat nudi chiu man (Trén 2 AC
37
loai)
Thay ddi dién tich dét canh tac (Thay ddi ting hodc giam) ACss
Chuén bi cho viéc phong tranh thién tai, giam nhe tac dong AC
39

cua BbKH
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Tir céc s6 liéu thu thap va két qua phan tich, c6 thé thiy duoc kha nang thich Gmg cua
chinh quyén va ngudi dan rat duge chu y va quan tim. Dic biét huyén Nghia Hung tuy 13
huyén chiu anh huéng ctia XNM 16n nhung lai c6 kha ning thich mg tung dbi tot so vai 2
huyén con lai (Bang 11).

Bang 9. Két qua tinh toan chi sb kha ning thich ing AC.

Kha ning thich
i Giao Thiy Hai Hau Nghia Hung
ung
ACi 0,14 0,42 1,00
AC; 0,32 0,33 0,57
ACs 0,32 0,20 0,48
AC 0,28 0,29 0,61

Hinh 8. Ban d6 phan ving kha nang thich ing AC.

3.4.4. Danh gia tinh d& bi t6n thuong

Két qua cua chi s6 d& bi tén thuong 1a tip hop két qua cua ba chi s mirc d6 khic nghiét
(E), d0 nhay cam (S) va kha nang thich timg (AC) (Bang 12).

Bang 10. Két qua tinh toan chi s6 ton thuong V.

Bién Giao Thiy Hai Hau Nghia Hung
E 0,35 0,47 0,57
S 0,39 0,64 0,46
AC 0,28 0,29 0,61
y = 354040 0,49 0,61 0,47

3

Tir két qua tong hop, nghién ctru dua ra mot sé nhan xét nhu sau:
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- P6i voi huyén Nghia Hung tuy mirc d@6 phoi nhiém cao nhat trong 3 huyén, do nhay
cam & mic trung binh, nhung kha nang thich trng dat 0,61/1. Do vay, khi tinh toAn TDBTT
thi huyén Nghia Hung c6 TDBTT thap nhét 1a 0,47/1. Tir két qua, c6 thé thdy dugc sy quan
trong cua chi s6 kha nang thich img. Viéc thich ting t6t voi XNM s& giam thiéu dang ké muc
ton thuong do van dé do.

- Nguoc lai v6i huyén Nghia Hung 13 huyén Hai Hau, tuy chi s6 do phoi nhiém mirc
trung binh nhung kha ning thich tng ctia huyén lai rat kém dué6i 0,3/1. Nén da khién huyén
c6 chi s6 TDBTT thudc dang ning nhat 13 0,61/1. Piéu nay xay ra do huyén 1 noi san suét
ndéng nghiép 16n nhat trong 3 huyén. Nhung dé thich tmg véi XNM thi 2 chi sb vé rimg trong
moi va loai cdy trong, vat nudi chiu min lai rat thip. Trong khi d6, RNM hay rimg phong ho
lai 12 tAm 14 chan cho huyén, ciing 14 ngudn sinh ké thay thé tot. Con thay doi vat nudi cay
tréng 1a cac thich g tot nhat va nhanh nhét trudc cac van dé XNM. D6 14 1y do din t6i nang
luc thich tng chi ¢6 0,2/1 thdp nhét trong 3 huyén.

- Huyén Giao Thuy tuy c6 kha ning thich tmg thip nhat nhung do phoi nhidém thap va
d6 nhay cam ciing thap so véi 2 huyén con lai nén chi s6 ton thuong thip hon bang 0,49/1.

Nhu vay, tir cac thanh phén ctia chi s6 TDBTT dugc xac dinh tur cong thuc (1), cho théy,
murc d6 nghich bién giita kha nang thich mg va tinh d& b t6n thuong dugc thé hién rat rd
rang, voi kha nang thich yéu kém, cong thém do nhay cao cam huyén Hai Hau dan dén
TDBTT cao hon so véi 2 huyén con lai.

4. Két ludn

Trong cac nghién ciru lién quan dén XNM, van dé danh gia TDBTT dugc xem 1a mot
véan dé kho trong nghién ctru co so 1y luan va ap dung tinh toan véi thuc té. Diéu nay khong
chi d6i voi Viét Nam ma dbi voi cac qudc gia khac trén thé gidi. Trong nghién ctru nay, dua
trén phuong phép danh gia ciia IPCC, d tinh toan cho 3 huyén c6 sinh ké ctia nguoi dan dyua
chil yéu bang néng nghiép, gom: Giao Thily, Hai Hau va Nghia Hung. Két qua nghién ciru
dugc danh gid nhu sau:

1. Tir s6 liu vé thu thap vé thity vin va thong qua qua trinh diéu tra khao sat thuc té,
nghién ctru nay da xdy dung duwoc mé hinh tinh toan d6 man cho khu vuc nghién ctru. Két
qué cho thay anh huong ciia XNM dén cac huyén ven bién tinh Nam Dinh theo kich ban RCP
4.5 1a kha sau sic. Dic biét 1a huyén Nghia Hung do tiép giap truc tiép voi 2 con séng va
huyén Giao Thuy do dién tich dat ngap nudc kha 16n, nén dia hinh 2 huyén lai twong ddi
thap.

2. Nghién ctru da tong hop duogc nhimg thiét hai do tac dong cia XNM va kha niang tng
pho ctia nguoi dan va cac s, ban, nganh c6 lién quan trong nhitng ndm gan day. Tir 46 danh
gia tong quan dugc tac dong cia XNM dén nganh nong nghiép tai khu vire ven bién tinh Nam
Dinh.

3. Nghién ctru da tong hop va xay dung duoc bo chi s6 voi 3 bién chinh, 10 bién phu va
58 hop phan phu dé danh gia XNM. B chi s6 nay khong chi ap dung cho viing cira séng ven
bién tinh Nam Dinh néi riéng ma c6 thé ap dung cho cic ving cira song ven bién khéc tai
Viét Nam. Trén co s& do, da xac dinh dugc TDBTT cua nganh néng nghi¢p thudc 3 huyén
Giao Thuy, Hai Hau va Nghia Hung truéc boi canh XNM dang ngay cang gia ting va Hai
Hau 14 huyén c6 chi sé ton thuong cao nhét.
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5. Khuyén nghi

Trén co s& nghién ctru tai cac huyén ven bién tinh Nam DPinh, nghién ctru dua ra mét $6
khuyén nghi sau:

- Can m¢ rong nghién ctru vé xAm nhap man téi ndng nghiép tai cac khu vuc, dia phuong
khéc dé co cai nhin toan dién hon vé tac dong cta xam nhap man dén cac hoat dong nong
nghi€p;

- Can phat trién, khuyén nghi nhan rong cac hoat dong thich Gmg hiéu qua tai tinh ap
dung cho cac dia phuong cling bi anh hudéng ctia xam nhap man khac.

bong gop cua tac gia: Xay dung y tuong nghién ciru: N.C.V., N.L.T., P.V.H.; Lya chon
phuong phap nghién cuu: N.C.V., N.L.T., P.V.H.; Xt 1y s0 liéu: N.C.V., P.V.H.; Viét ban
thao bai bao: N.C.V.,, N.L.T., N.T.A., P.V.H.; Chinh stra bai bao: N.C.V., N.-T.A., P.V.H.

Loi cam on: Nhom nghién ctru xin chan thanh cam on sy hd tro cua dé tai khoa hoc “Panh
gia tac dong cuia bién d6i khi hau dén diéu kién tu nhién, tai nguyén thién nhién va méi truong
khu vuc ctra song ven bién ving dong bang song Hong va dé xuit giai phap khai thac st
dung hop 1y”’, mé s6: BPKH.33/16-20 trong viéc thuc hién va cong bd nghién ciru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tip thé
tac gia, chua dugc cong bo & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c¢6 su tranh chap loi ich trong nhom tac gia.
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Assessing the vulnerability and adaptability of saline intrusion to
agricultural production in coastal estuaries of Nam Dinh province
in the context of climate change

Nguyen Cao Van!, Nguyen Le Tuan', Nguyen Thuc Anh!, Pham Van Hieu!

I'VietNam Institute of Seas an Island, Vietnam Administrator of Seas and Islands;
nguyencaovan.k56(@gmail.com; ngletuan1618@gmail.com; thucnguyen.dav@gmail.com;
hieupv.env(@gmail.com

Abstract: This research presents the results of the analysis and assessment of vulnerability
and adaptability with saline intrusion to the agricultural sector in Nam Dinh province in the
context of climate change. The applied methodologies based on survey data and
hydrological model for calculating salinity index in periods according to the climate change
scenarios 2016 of the Ministry of Natural Resources and Environment and the climate
change assessment methods suggested in 2007 by IPCC. From this, we assessed the
adaptability of the agricultural sector, saline intrusion in 3 main estuaries including Ba Lat,
Ninh Co, and Day estuaries (Nam Dinh province); propose vulnerability assessment of each
coastal district. Although all aspects have not been considered, the research results have
contributed to providing information to Nam Dinh province, giving an overview to serve
agricultural planning in the context of climate change.

Keywords: Vulnerability; Saline intrusion; Agriculture; Estuaries.
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Tém tat: Nghién ctru tién hanh cac thur nghiém vai viée dong hoa sb liéu gié vé tinh
(CIMSS), s6 li¢u cao khong (RADS) va s6 liéu hon hop (gié vé tinh va sb liéu cao khong
MIX) bang phuong phap loc Kalman t6 hop. Két qua thir nghiém cho thay, tmg v&i mdi loai
s6 liéu quan tric, cac mo phong dudng dong (hoan luu khi quyén mé phong) trong céc thir
nghiém la khac nhau. Trong d6 thtr nghiém CIMSS, RADS va MIX m6 phong xu thé ciing
nhu cuong do cua hoan luu chung khi quyén gidng véi sy phat trién thuc té hon so véi thir
nghiém khéng sir dung sd liéu quan trac (MPH), nh¢ d6 quy dao bao Haiyan dugc md phong
kha pht hop voi quy dao thuc, sai s6 théng ké trong 4 truong hop thir nghiém giam dang ké.
Cu thé, sai sb quy dao trong thir nghiém CIMSS cai thién 14,0% va 14,3% so véi thir nghiém
MPH, va giam lan lugt 14,0% va 23,9% so v&i két qua du bao toan ciu GFS & han dy béo 48
gior va 72 gio, trong thir nghiém RADS sai s6 qiiy dao cai thién 11,1% so voi GFS va MPH &
han 60 gid, va sai sé quy dao trong thir nghiém MIX giam 12% va 14,2% so v6i GFS ¢ han 60
gidr va 72 gio, ngoai ra thir nghiém MIX c6 sai s6 qity dao giam 12% so v6i thir nghiém MPH
¢ han 60 gio. Vé cuong do bao, du bdo Pmin trong cac thir nghiém MPH, CIMSS, RADS va
MIX t6t hon so vai s6 liéu GFS. Trong d6 sai s6 Pmin trong thir nghiém CIMSS nho hon sai
s6 Pmin trong céc thir nghiém con lai va s liéu GFS ¢ han du bao dai hon 48 gio. Déi véi
Vmax, cac thir nghiém CIMSS, RADS va MIX du bdo Vmax hi¢u qua & han du bao 60 va 72
gio.

Tir khoa: Loc Kalman; M6 hinh WRF; Bio; Dy béo td hop.

1. Mé dau

Sb liéu gi6 v¢ tinh va s liéu cao khong déu 1a ddu vao chinh cho hé thong dong hoa sb
liéu toan cau NCEP (GDAS: Global Data Assimilation System) dé tao ra phan tich cubi cling
tang ddi luu, nhung sb liéu phén tich trén dugc dua vao m6 hinh du bao toan cau va tao ra cac
san pham du bao toan cau co d6 phan giai tho (0,5 d9) va thuong du bao thip hon so voi quan
trac. Vi vay khi str dung san phdm ctia mé hinh dy bao toan cau lam du vao cho mé hinh khu
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vuc, qué trinh ndi suy trong mé hinh khu vuc da 1am mét di cac thong tin mé phong hoan luu
qui mo 16n dan dén két qua du bao khong chinh xéac, dic biét voi du bao bio.

Mit khac cac nghién ctru gan day vé loc Kalman t6 hop di chimg minh kha ning dong
héa nhiéu loai quan tric & cac qui md khac nhau ciia so d6 dong héa Kalman to hop [1-5].
Nghién curu trude day [5] cho théy s6 liéu vé tinh dong hoa bang loc Kalman tmg dung trong
mo hinh WRF cai thién dang ke két qua du bao quy dao con bao Megi 2010, va dua ra nhan
dinh vé vai tro clia cic quan tric ngoai ria xa tdm bdo co thé dong gdp dang ké trong viéc
nang cao k¥ nang dy bao quy dao va cuong do bao.

Ngoai ra, bao 1a hién tuong thoi tiét c6 tinh bat dinh cao, nén viéc du bao quy dao va
cuong do bido van con 1a thach thirc ddi voi cac nha khi twong trén thé gidi. Do vay trong
nghién ctru ndy ching t6i khao sat tac dong cta s lidu quan tric 1én mé phong quy dao va
cuong d6 bio Haiyan 2013 thong qua loc Kalman té hop dong hoa céac s6 liéu ndi trén trong
md hinh.

2. Phuong phap nghién ciru

2.1. Hoat dong cua con bao Haiyan

Bio Hai Yén (tén qudc té Haiyan, s6 hiéu qudc té 1330, s6 hiéu Viét Nam 1a bdo s6 13).
Bio sb 13 14 con bio rit manh vé ccuong do co thé so sanh véi bio Katrina d6 bo vao nudc My
nam 2005, hinh thanh ¢ vi d6 thip (6,1°N) (hinh 1), do b vao Philipines v6i cuong do trén
cap 17, sau d6 di vao Bién Pong van giit cuong do cap 14, cap 15, doi ‘huong di chuyen 1én
phia bic d6 bo vao Hai Phong—Quang Ninh v6i cudng d6 gio cap 11 , cAp 12 va giat dén cép.
Bao gay ra gi6 giat manh cap 6-7 ¢ vung ven blen cac tinh Béc va Trung Trung B9, 6 vung
ddng bang va trung du Bic Bo c6 gi6 manh cap 6-7, co noi cap 8, giat «cap 9-10, ¢ vung
duyén hai Bic B va khu bong Bic Bic BO c¢6 gio manh cap 8—11, giat cap 12-13 [6].

Tri sb khi ap thap nhét trong thoi gian hoat dong ciia bio Halyan quan tric duoc tai tram
khi tuong Bai Chay (Quang Ninh) 1a 981.2 hPa (ltc 3 gio 30 phat ngay 11/11/2013). Do anh
hudng cua bdo, & cac tinh phia dong bic bg, ven Bién Bic va Trung Trung Bo c6 mua vira,
mua to, riéng khu Pong Bic B c6 mua to dén rat to. Tong lwong mua tir 13 gio ngdy 9 thang
11 den 19 gio ngay 11 thang 11, phd bién 50-100 mm, riéng tinh Quang Ninh 100-150 mm,
mot s6 noi 16n hon nhu Bai Chay 183 mm....Khi bdo Haiyan d6 bo vao Quang Ninh-Hai
Phong gdy hau qua rat 1on vé ngudi va tai san. DA c6 18 nguoi chét, 2 ngudi mat tich, 93
nguoi bi thuong, 149 ngoi nha bi dd, sap, troi, hu hai; 4.567 ngo6i nha bi ngap, 2.918 ngodi nha
bi tdc mai, 3.828 ha laa bi ngdp ung, d6; 52.368 ha ngo, sin, hoa mau bi ngap, 8.132 gia suc
gi‘a cam bj chét cudn troi, 23 cong trinh thuy 1gi bi hu hai. Uéc tinh téng thiét hai 669,530 ty
dong [6].

Hinh 1. Dién bién duong di ctia con bio Haiyan 2013 [7].
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2.2. Thiét ké thi nghiém

2.2.1. M6 hinh

Str dung mé hinh WREF phién ban V3.3.1 v6i 31 muc (sigma) theo phuwong thing dimg
v6i muc khi 4p cao nhat (bién trén cia mé hinh) c6 gia tri 1a 10hPa [8]. M6 hinh WRF dugc
Ira chon v6i hai mién tinh 16ng ghép st dung phep chiéu Mercator. Mién luéi thiét ké cho
thir nghiém mo phong con béo Haiyan 1a lué6i long g6m 2 mién tinh véi do phan giai ngang
tuong tng 36 km va 12 km, mién luoi 1 gom 171x141 diém lu6i va mién ludi 2 gdm
232x160 diém ludi v6i thm mién tinh ¢d dinh 17°N va 118,2°E (hinh 2) st dung trong mé
hinh WRF.

Dé khao sat tic dong cua sb liéu quan tric trong md phong quy dao va cudng do bio
Haiyan 2013, nghién ciru tién hanh thir nghiém dy bao con bio Haiyan 2013 v6i han 3 ngay
v6i thoi diém bat dau du bao tir 00207 dén 12708, theo cic trudng hop: a) du bio to hop
véi cac td hop vat 1y khac nhau (MPH); b) Dy bao véi diéu kién ban dau duoc tao ra tur loc
Kalman t6 hop dong héa s6 lidu vé tinh (CIMSS); ¢) Dy béo véi diéu kién ban dau duoc
tao ra tir loc Kalman t6 hop dong hoa s6 lidu cao khong (RADS); d) Dy bao voi diéu kién
ban dau duogc tao ra tir loc Kalman t6 hop dong hoa s liéu hdn hop vé tinh va cao khong
(MIX) v6i 21 thanh phan t hop.

Céc thi nghiém trong nghién ctru déu tién hanh thir nghiém cho 21 thanh phan t6 hop
so d0 vat Iy khac nhau tuong Gmg véi 21 1an dy bao. Hién tai trong mo hinh WRF V3.3.1 ¢
cac so dd tham s6 hoa vi vat 1y, tham sd hoa bire xa song dai va song ngan, tham s hoa ddi
lwu; tuong Wng véi cac lya chon nhu trong bang 1, do d6 c6 thé két hop giita cac so d6 vat
1y khac nhau d6 dé tao ra thanh phan t6 hop tuwong tng v6i 1 du bao (Bang 2).

JoN4"

20N -

10N 1

EQ 1

90E ' 110E 120E 130E

Hinh 2. Mién luéi thir nghiém.
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Bing 1. So d0 tham s6 hoa trong md hinh WRF g véi cac lwa chon cu thé.

So dd Ki hiéu Céc lya chon
=1, Kessler scheme
=2, Lin et al. scheme
Vivatly mp. physics =3, WSM 3—class simple ice scheme

Btic xa song ngan
Buc xa song dai

DPéi luu

ra_lw_physics

=4, WSM 5—class scheme

=5, Ferrier (new Eta) microphysics

=6, WSM 6—class graupel scheme

) =1, Dudhia scheme
ra_sw_physics
=2, Goddard short wave

) = 1, Kain—Fritsch (new Eta) scheme
cu_physics

= 1, rrtm scheme

= 2, Betts—Miller—Janjic scheme

Bang 2. Thanh phén t6 hop tuong Gmg véi cac so do vat 1y khac nhau.

Té hop Ra_lw_ physics Ra_sw_ physics mp_ physics cu_physics
001 1 2 1 1
002 1 1 1 2
003 1 2 1 2
004 1 1 2 1
005 1 2 2 1
006 1 1 2 2
007 1 2 2 2
008 1 1 3 1
009 1 2 3 1
010 1 1 3 2
011 1 2 3 2
012 1 1 4 1
013 1 2 4 1
014 1 1 4 2
015 1 2 4 2
016 1 1 5 1
017 1 2 5 1
018 1 1 5 2
019 1 2 5 2
020 1 1 6 1
021 1 2 6 1

2.2.2.S6 lidu

Diéu kién dau vao va diéu kién bién str dung sb liéu du bao GFS cia NCEP/NCAR
(NCEP-The National Center for Environmental Prediction/NCAR-The National Center for
Atmospheric Research) c6 d6 phan giai ngang la 0,5x0,5 d¢ kinh vi va dinh dang grib2. S6

liu

GFS

duoc

lay

tur

trang

82

web:

https://www.ncdc.noaa.gov/data—access/model—data/model—datasets/global—forcast—system

—gfs.
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S6 lidu quan tric gi6 tr v¢ tinh 1a mot nguén s6 liéu dic biét quan trong ddi véi cac mod
hinh dy bao chay nghiép vu trén thé gidi véi do phu séng toan cau va thoi gian thu thap sb
liéu trong vong tir 3-6 gio phu thudc vao déc tinh cua timg vé tinh. S liéu gi6 vé tinh cho
phép biét duoc tinh trang dong luc cua khi quyén gop phan b sung thong tin cho trudng ban
dau ciia mé hinh dy bao bang dong héa sb liéu. Hién nay t6 chirc hop tac nghién ctru vé tinh
khi tugng Truong Pai hoc Wisconsin (Cooperative Institute for Meteorological Satellite
Studies—University of Wisconsin satellite atmospheric motion vector CIMSS—-AMYV) xu 1y va

cung cap gio vé tinh. Mot s6 cac nghién ctru véi sb lieu CIMSS—AMYV d chi ra s6 liéu nay
c6 thé giup cai thién chét luong du bao cua cac hé théng quy mo6 trung binh khac nhau [5,
10]. Uu diém cua s6 lieu CIMSS—AMYV 14 s6 liéu da duoc kiém dinh véi chat lugng cao va
duoc xac dinh béng thuat toan loc dé quy. Moi mot s6 liéu duoc kiém tra sao cho phu hop
hau hét v6i sé lidu xung quanh bang ki thudt chi sb chat lugng. Hau hét sé lidu
CIMSS—-AMYV phan b trong cac ving khac nhau va hién tai duoc luu trit trong nhiéu dinh
dang bao gdm ASCII va/hoic BUFR. Trong nghién ctru nay sé liéu gié vé tinh duoc 13y &
khu vuc An Do, Ty Bic Thai Binh Duong (hinh 3) va duoc downloads tir trang website
http://tropic.ssec.wisc.edu_trong dinh dang ASCII.

Hinh 3. Khu vuc ¢6 sb lidu gié quan tric tir vé tinh [9].

S liéu quan tric cao khong 1a mét trong nhitng ngudn sb liéu quan tric co gia tri va
thong nhat trong khi tuong hoc. Quan trac trén cao duoc bat dau tir nhitng nam 1940. Hién
nay, khoang 1000 tram da dugc t6 chirc & 90 nugc trén thé gi6i thuc hién quan trac 1én toi 4
lan trong mot ngay tai cic thoi gian quy dinh qudc té. O Chéu A, sb luong cac tram quan
tric cao khong duoc b6 sung ngay mot nhiéu hon. Cac yeu t6 quan trac trén cao bao gom
ap suat, do cao dia thé vi, nhiét d6 khong khi, nhiét d6 diém suong, tbc do va hudng gio. Sb
liéu cao khong dugc lay tir trang http://weather.uwyo.edu/upperair/sounding.html. Sé ligu
nay dugc dua vao chuong trinh kiém tra chat luong s6 liéu quan tric trong module
WRFDA truée khi dong hoa, nham loai bo cac s6 liéu cao khong khong phu hop véi ticu
chuan sai s6 dua vao sai s6 thong ké do NCEP cung cap. S6 liéu quan tric cao khong duoc
luu trit dudi dang ASCII (sé tram cao khong duoc sur dung trong nghién ctiru duogc thé hién
trong bang 3 va hinh 4).

Biang 3. SO tram cao khong duoc dua vao ddng hoa trong 4 truong hop thir nghiém.

STT Thoi diém duw bao SO tram ban ddu  S6 tram dwa vao dong hoa
1 00h-07/11/2013 89 56
2 12h—07/11/2013 76 49
3 00h—08/11/2013 87 74
4 12h—08/11/2013 97 75
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Hinh 4. Vi tri cac tram cao khong c6 so lidu dwa vao dong hoa lac 12 gio UTC 07/11/2013.

2.2.3. Tom tit vé loc Kalman t6 hop

Y tudng chinh cua thuat toan loc Kalman t6 hop véi mot bién thé loc Kalman ‘56 hop bién
doi dia phuong (LETKF) 1a str dung ma tran t6 hop nén nhu mot toan tir chuyén doi tir khong
gian mo hinh duoc cang boi cac diem ludi trong khu vuc dia phuong da chon sang khong
gian t6 hop duoc cang boi cac thanh phan t6 hop, va thuc hién phan tich trong khong gian t6
hop nay ¢ moi diém ludi. Chi tiet thuat todn Kalman to hgp trong tai licu [1].

T6 hop phan tich x* cudi cung dugc thuc hi¢n nhu sau:

X0 =%+ X" (W +[(k-DP*]"}. (1)
Trong do6 ky hiéu in ddm la vector; %’ ma tran trung binh to hop; X ma tran nhidu to
hop; P* ma tran tuong quan sai s phan tich va w* 1 ma tran trong s6 trong khong gian to
hop.

2.2.4. Phuong phéap dénh gia

a. Phuong phap trung binh tuyét dbi

Sai s6 MAE duoc sir dung dé danh gia cac du bao cta bién khi quyén lién tuc [11]. Do
vay, MAE duoc ap dung nhu mot chi s6 dé danh gia sai s6 cuong do bao (Khi ap muc bién
cuc tiéu tai tam—PMIN va toc do gio cuc dai gan tim VMAX). Véi MAE—sai s trung binh
tuyét d6i duoc tinh bang cong thirc:

1
MAE = —3iL,|F; — Ol (2)
~ Trong do MAE la sai sO trung binh tuyét dbi; F; 1a gid tri du béo; 0;1a gid triquan
trac; N 1a do dai chudi s0 liéu.
b. Phuong phap khoang cach tdm bao
Sai s6 quy dao tinh theo cong thirc (3):

PE = R, * arccos [sin(al) * sin(a,) + cos(ay) * cos (ay) * cos (B — BZ)] 3)
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Trong d6 Re 13 ban kinh trai dat (6378,16 km); a1, a2 13 vi d6 cua tAm bio thuc té va tim
bdo do m6 hinh du bao (dv radian); Bi, B2 la kinh d6 cta tdm bao thyc té va tdm bdo du bao
(dv radian). Sai so0 trung binh khoang cach dugc tinh nhu sau:

Yiz1 PEi

MPE; = ==— (4)

Trong d6 PE la sai sb khoang cach cua timg trudng hop du bao; n 1a sb trudong hop thir
nghi¢m; j 1a han du bao.

3. Két qua va thao luin

3.1. Tac dong cua s6 liéu quan trac dén mé phong dwong dong

Do quy dao bdo Haiyan sau 12 gio ngay 7/11 ¢6 su thay d6i vé huéng, nén viéc dy bio
quy dao s& gap khé khin. Vi vay trong nghién ctru nay nhdm tac gia tién hanh chay céc thir
nghiém du bao han 3 ngay voi thoi diém bat dau dy bao tir 00 gio UTC ngay 7/11 dén 12 gio
UTC ngay 18/11 cach nhau 6 gio (co 6 thir nghiém tuong tmg vo6i 84 du bao cho mot thur
nghiém). Trong phan nay, dé biét duogc tac dong cua sb liéu quan tric dén két qua mo phong,
nghién ctru phan tich két qua ctia mot mo phong cu thé dugc du bao lic 12 gio UTC ngay 07
dén 12 gio UTC ngay 10 thang 11 nam 2013. Trong d6, nghién ciru chi ra sy khac biét trong
md phong hoan Iuu qui mé 16n Iuc 12 gio UTC ngay 08/11/2013, 1a thoi diém qui dao con
bdo Haiyan chuyén tir hudng tay sang tay tay bic. Tai thoi diém bat dau du bao, sb licu
quan tric duoc dua vao truong ban dau ciia mo hinh trong thir nghiém CIMSS, RADS va
MIX véi trudng gié phan tich va gi6 quan tric trong mot s6 muc duge minh hoa trong hinh
5, hinh 6 va hinh 7.

Hinh 5. Trudong gié ban diu chwa dong hoa (vecto gié mau vang), gié quan tric (mau den—gi6 vé
tinh; mau do—gid cao khong) (hinh a,d); treong gié phan tich vé€ tinh (hinh b) va cao khong (hinh e);
s gia truong gio phan tich (mau xanh duong) véi sb gia gio quan tric (gié vé tinh—-mau den; gi6 cao
khong—mau do) (hinh c,f) muc 850hPa luc 12 gio ngay 07/11/2013.
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Hinh 6. Truong gio ban diu chwa dong hoa (vecto gié mau vang), gié quan tric (mau den—gio vé
tinh; mau d6—gio6 cao khong) (hinh a,d); trudng gié phan tich v€ tinh (hinh b) va cao khong (hinh e);
sO gia trudng gi6 phén tich (mau xanh duong) véi sd gia gioé quan tric (gié vé tinh—mau den; gié cao
khéng-mau dd) (hinh c,f) muc 700 hPa luc 12 gio ngay 07/11/2013.

Hinh 7. Truong gi6 ban dau chua dong hoa (vecto gié mau vang), gié quan tric (mau den—gi6 vé
tinh; mau do—gid cao khong) (hinh a,d); truong gi6 phan tich vé€ tinh (hinh b) va cao khong (hinh e);
sd gia trudng gié phén tich (mau xanh duong) véi sd gia gioé quan tric (gié vé tinh—mau den; gié cao
khong-mau d96) (hinh c,f) muc 500 hPa luc 12 gio ngay 07/11/2013.

Véi truong dau vao khac nhau trong cac thir nghiém MPH, CIMSS, RADS va MIX,
sau 24 gio, nghia 1a lac 12 gio UTC ngay 08/11/2013, hoan luu mé phong c6 su khac biét
giita cac thir nghiém. Dién hinh & muc 850 hPa, 4p cao cén nhiét Bic Thai Binh Duong
(NPSH) trong thir nghiém CIMSS (hinh 8b) dugc mé phong dich 1én phia bac nhiéu hon so
v6i Vi tri ap cao can nhiét Bic Thai Binh Duong trong thir nghiém MPH, RADS va MIX
(hinh 8). O hai muc 700 hPa va 500 hPa, hinh thé xay ra tuong tu, vdi vi tri hoat dong cua
NPSH trong thir nghiém CIMSS (hinh 8f, 8j) di chuyén nhiéu 1én phia bic va dich sang
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phia dong nhiéu hon so véi NPSH trong thir nghi¢ém MPH (hinh 8e, 8i). Hinh thé nay, tao
dicu kién cho con bao Haiyan d6i hudng di chuyén tir tdy sang bac tay bac.

Hinh 8. Ban d duong dong myc 850, 700 va 500 hPa trong thir nghiém MPH(a,e,i), CIMSS (b.f}j),
RADS (c,g.k) va MIX (d,h,]) mé phong lic 12 gio UTC ngay 08. Va do 16n toe d6 gié & muc twong
ung.

Sau 48 gio, nghia la lac 12 gio UTC ngay 09/11/2013, trén myc 850hPa thir nghiém
CIMSS (hinh 9b) mé phong NSPH rat vé phia dong nhanh hon so véi NSPH duoc mo phong
trong thir nghiém MPH, RADS va MIX (hinh 9a, 9¢, va 9d). Hinh thé ndy dwoc mé phong
tuong tu quan tric. Do d6, n6 tao diéu kién cho con bao Haiyan di chuyén theo huéng béc tay
bac trong thir nghiém CIMSS, nghia 1 twong ddng véi quy dao thuc ciia né. Hinh thé twong
tu xay ra & myuc 700 hPa va 500 hPa.

Sau 72 gio, két qua mo phong luc 12 gid UTC ngay 10/11 (hinh 10), 6 myc 850hPa thi
nghiém MPH (hinh 10a) mé phong rinh gié tiy & phia bac phat trién sdu xudng phia nam hon
so vd&i ranh gid tay trong cac thir nghiém CIMSS, RADS va MIX (hinh 10b, ¢, d), do do6 trong
thir nghiém MPH, hinh thé nay di khéng ché con bdo Haiyan di chuyén theo hudng tay bic
khac voi hudng di chuyén bac tiy bac ciia qui dao thuc. Trong khi d6, thir nghiém RADS va
thir nghiém MIX mé phong rinh gi6 tdy 1an xudng phia nam nhiéu hon so véi thir nghiém
CIMSS, vi vay vi tri tam bao & han dy bdo nay cta 2 thir nghiém RADS va MIX xa vi tri tam
bdo thuc té hon vi tri tim bédo trong thir nghiém CIMSS. O muc 700 hPa va 500 hPa, thu
nghiém CIMSS (hinh 10f), bio Haiyan dang di chuyén theo hudng béc tiy bic va chiu anh
hudng ciia ria phia tay ctia 4p cao can nhiét déi Bac Thai Binh Duong yéu hon va c¢6 tim léch
vé phia béc nhiéu hon so véi vi tri ap cao can nhiét déi Bic Thai Binh Duong trong thir
nghiém MPH, RADS va MIX (hinh 10e, g, h). Ngoai ra thir nghiém RADS va MIX ciing mo
phong ap cao can nhiét d6i Bac Thai Binh Duong yéu hon va ¢ hoan luu mé rong sang tay
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nam it hon so véi thir nghiém MPH. Hinh thé nay giai thich cho quy dao dich chuyén ctia con
bdo Haiyan trong thir nghiém CIMSS, RADS va MIX sat v6i quy dao thyc cua con béo
Haiyan hon so véi thir nghiém MPH ¢ han du bao nay(hudng di chuyén bac tay bac).

Hinh 9. Ban dd duong dong muc 850hPa, 700hPa, 500hPa trong thir nghiém MPH(a,e,i), CIMSS
(b,£,j), RADS (c,g,k) va MIX (d,h,]1) mé phong luc 12 gio UTC ngay 09. Va do 16n toe d6 gioé & muc
tuong Ung.

Nhu véy, hoan luu mé phong trong thir nghiém CIMSS, RADS va MIX khéng giéng véi
hoan luu thyc té. Nhung vé xu hudng phat trién hoan luu (sy mé rong hoic di chuyén ciia cac
hé théng quy mé 16n) trong thir nghiém CIMSS RADS va MIX duong nhu gan véi xu hudng
phat trién hoan luu thyc té hon so véi mé phong hoan luu trong thir nghiém MPH ¢ cac han
dur bao dai hon 2 ngay. Pic biét, thir nghiém CIMSS cho két qua mé phong hoan luu gan véi
quan tréc thyc té hon 50 Vo1 cac thir nghiém con lai & hau hét cac han du bao. Két qua nay cho
thy s6 liéu gi6 quan tric tur v€ tinh c6 anh huong tich cuc trong viéc mo phong hoan luu quy
md 16n trong md hinh sb. Trong phan tiép theo, nghién ctru trinh bay mét s6 két qua mo
phong quy dao va cuong do con bao Haiyan.

3.2. Tac dong cua s6 liéu quan trac dén mé phong qily dao bdo

Hinh 11 14 quy dao con bdo Haiyan quan tric (mau xanh 14 cay) va quy dao du béo trung
binh (MPH-mau do, CIMSS—-mau den, RADS—xanh da troi1, MIX—xanh duong va quy dao
dur bao ctia mé hinh toan cau GFS (mau hong), bat ddu mé phong tir 12 gid ngay 07 thang 11
nam 2013 va két thic lac 12 gio ngay 10 thang 11. Trong 24 gio dau tién, quy dao mé phong
va quy dao thuc ciia con bdo Haiyan déu di chuyén theo hudng tay trong céc thu nghiém.
Nhung bét du tir 12 gid UTC ngay 08 dén 12 gio UTC ngay 09/11/2013, quy dao bao thuc té
va quy dao bdo mé phong cua cac thir nghiém di chuyén theo hudng tiy bac. Trong do, thir
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nghiém MPH, RADS, MIX va GFS I¢ch tay nhiéu hon so véi quy dao th}rc. S},r khac biét
trong m6 phong quy dao bao Haiyan trong cdc thir nghiém trén la do sy tién trién cua hoan
luu quy mo 16n (&4p cao can nhi¢t do1 Bac Thai Binh Duong) nhu da phéan tich & phan 3.1.1.

Hinh 10. Ban dd duong dong myc 850hPa, 700hPa, 500hPa trong thir nghi¢ém MPH(a,e,i), CIMSS
(b,£,j), RADS (c,g,k) va MIX (d,h,]) mo phong luc 12 gio UTC ngay 10. Va do 16n toe d6 gio & muc
tuong ung.

Hinh 11. Quy dao bdo quan tric (mau xanh 1), quy dao bio trong thir nghiém MPH (mau d6), quy
dao bao trong thur nghi¢m CIMSS (mau den), quy dao bao trong thir nghiém RADS (mau xanh da
troi), quy dao bio trong thir nghiém MIX (mau xanh duong) va quy dao bio véi sé liéu du béo toan
cau GFS (mau hong) ciia con bio Haiyan 2013. Thoi diém bt dau dy bao 12 gio ngay 07/11/2013.
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Tir 12 gio UTC ngay 09/11 dén 12 gio UTC ngay 10/11, quy dao thyc cta con bao
Haiyan da chuyen hudéng di chuyen sang bic tay béc. Trong kh1 d6, mé phdng quy dao cua
cac thir nghi¢m van di chuyen theo huéng tay bac. Nhung xét quy dao bdo trong mé phong
cua thtr nghiém CIMSS van gan sat voi quy dao thuc cua con bao Haiyan hon so véi quy dao
bao dugc mo phong trong cac thir nghiém con lai. Két qua nay clng co thé duogc giai thich do
sw anh hudng cua so liu gié quan trac tir vé¢ tinh da tac dong dén mo phong hoan luu trong
thtr nghiém CIMSS nén ¢6 su tlen trién twong tu nhu hinh thé synop thuc té. Péc biét vao han
du béo 48 gio va 72 gio, sai s6 du bao quy dao bao trong thir nghiém CIMSS lan luot 1a 50
km va 240 km, giam dang ké so v&i cac thir nghiém con lai (hinh 12). Ngoai ra sai sé qity dao
béo trong cac thir nghiém RADS, MIX va MPH nhé hon sai s6 quy dao GFS & han du bao 72
gid. Mt khac, két qua thdng ké tinh trung binh sai sb du bao quy dao bdo Haiyan trong 4
truong hop mé phong (tir 00 gio UTC ngay 07/11/2013 dén 12 gio UTC ngay 08/11/2013)
cling cho thy sai s6 du bao quy dao trong thir nghiém CIMSS giam dang ké 80 v0i sai sO du
bao quy dao bio Haiyan trong cac thir nghiém con lai va s lidu du bao toan cau GFS. Cu thé,
& han 24 gio, 48 gid va 72 gid sai s6 du béao quy dao bio trong thir nghiém CIMSS lan luot 13
75 km, 150 km va 270 km, con thir nghiém MPH 1a 90 km, 200 km va 360 km, con s6 lidu du
béo toan cau GFS lan luot 1a 80 km, 200 km va 440 km (hinh 13), trong khi cac thir nghiém
RADS va MIX chi cai thién hon so véi sai s6 caa GFS ¢ han 72 gio.
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Hinh 12. Sai sé quy dao bdo trung binh cua cac thir nghiém. Du bao luc 12 gid UTC ngay
07/11/2013.
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Hinh 13. Panh gi4 sai s6 trung binh quy dao mé phong trong 4 truong hop.
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3.3. Tdc ddng cia s6 liéu quan trac dén mé phéng cwong dé bao Haiyan

Cudng do bio dugc thé hién qua gia tri khi 4p muc bién cyc tiéu tai tAm bao (Pmin) va
toc do gid bé mat cuc dai gan tam (Vmax). Céc gia tri Pmin va Vmax dugc tinh trung binh
cho 21 thanh phan dy bao trong cac thir nghiém.

3.3.1. Khi ap muyc bién cuc tiéu tai tim

Hinh 14 cho thay bién trinh khi 4p cuc tiéu tai tim quan tric (mau xanh da troi), Pmin
trong cic mo phong va Pmin trong s6 lidu du bao toan cdu GFS, vé xu thé, tir 42 gior dén 72
gid, mo phong Pmin trong cac thir nghiém cé bién trinh tuong ty nhu quan tric, dic biét
cang vé han dy bao 72 gid Pmin trong thir nghiém CIMSS cang gan véi quan tric, trong khi
Pmin do GFS mé phong cao hon quan tric va cac thir nghiém. Trudc han dy bao 42 gio,
Pmin trong cac thir nghiém hau hét khong mé phong duoc xu thé ctia Pmin thyc té. V& do
16n ctia Pmin trong céac thir nghiém c6 thé danh gid rd hon thong qua sai sé trung binh tuyét
dbi (hinh 15).
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Hinh 14. Bién trinh Pmin trung binh trong cac thir nghiém. Vi thoi diém bét dau dy bao luc 12 gid
UTC ngay 07/11/2013.

Hinh 15 cho thdy sai s6 Pmin trong cac thir nghiém déu nhé hon sai s Pmin ciia s6 liéu
du bao toan cau GFS & tat ca cac han du bao. Trong 12 gid dau tién, sai s6 du bao Pmin kha
16n ca & s6 liéu GFS va cac thir nghiém. Sai s6 16n nay 1a do s6 liéu GFS c6 d6 phan giai tho
nén Pmin dugc mo phong trong s6 liéu GFS yéu. Do d6, phai mat moét khoang thoi gian e
xody m6 hinh thich ing v6i dong méi truong trude khi xody d6 phat trién phu hop voi co ché
dong lyc [5]. Thong thuong dé khic phuc nhuoc diém nay, bai toan cai xoay gia (ban dau hoa
x04y) cho thdi diém ban dau du bao bao duoc ap dung. Két qua nay phu hop véi cac nghién
ctru trude day vé loc Kalman t6 hop tmg dung du béo bio [3, 12], nghia 1a loc Kalman t6 hop
ddng hoa sb lidu gi6 vé tinh chi cai thién trudng hoan luu quy mé 16n, nhd d6 két qua dy bao
quy dao cing nhu cuong do bao dugc cai thién dang ké sau han du bao 24 gio, con sai sb ban
dau cua dy bao cuong do khong cai thién, ngoai trir xoay gia duoc cai vao truong ban dau.
Sau 24 gio dau tién, sai s6 Pmin trong cac thir nghiém bét dau giam dang ké, dic biét 1a sau 42
gid dén 72 gid sai s6 Pmin giam xudng dudi 10,0 hPa, dang cha ¥ hon ca 13 1a ¢ han 72 gio,
sai s6 Pmin trong thir nghiém CIMSS chi 1a 8,4 hPa, con sai s6 Pmin trong thir nghiém RADS
va MIX déu sip xi 10 hPa.
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Hinh 15. Sai s6 tuyét d6i Pmin ctia con bao Haiyan mé phong lic 12 gio UTC ngay 07/11/2013.

Tuy nhién, danh gia thong ké sai s6 Pmin trong 4 truong hop mo phong (hinh 16) lai cho
thay cac thur nghiém mo6 phong Pmin hi€u qua ¢ hau het cac han dy bao so voi két qua du bao
toan cau GFS. Két qua nay cho thiy, viéc dong hoa sb liéu quan tric vao truong dau vao cia
mo hinh cai thién dang ké chat lugng du bao Pmin. Ngoai ra, & han du bao dai hon 48 gio sai
s6 Pmin trong cac thir nghiém CIMSS, RADS va MIX lai nho hon sai s6 Pmin trong thir
nghiém MPH, dic biét sai s6 Pmin trong thir nghiém CIMSS lai nhé hon sai sé Pmin trong
thir nghiém RADS va MIX. Két qua nay, phan nao cho thdy hiéu qua ctua phuong phép loc
Kalman t6 hgp dong hoa sé liéu quan tric trong dy bio Pmin ctia con bio Haiyan, dic biét 1a
dbi véi sd lidu gio vé tinh, hon nira vige du bao chinh xac quy dao bao ciing phﬁn nao cai
thién két qua du bao Pmin [12]. Phan tlep theo, nghién ctru khao sat tac dong cua so li¢u quan
tric trong mé phong toc do gid cuc dai gan tim bio (Vmax).
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Hinh 16. Danh gia thong ké sai sb trung binh Pmin mé phong trong 4 truong hop.

3.3.2. Toc do gi6 cuc dai gén tam

Hinh 17 cho thdy, bién trinh Vmax trong cic thir nghiém tuong dong véi bién trinh
Vmax quan trac tir han 36 gio &én 72 gid. Trude han du bao 36 gio hau hét cac thir nghiém
khong mé phong dugc bién trinh ctia Vmax quan tric. Con Vmax trong s liéu du bao toan
cau hau nhu khong mé phong dugc bién trinh Vmax. Su khéc biét vé bién trinh Vmax duoc
thé hién rd hon thong qua sai sd tuyét d6i cia Vmax (hinh 18). Hinh 18 1a két qua sai s6 tuyét
d6i Vmax du bao 3 ngay véi thoi diém du bao 1a luc 12 gio UTC ngay 07/11/2013. Trong do,
cac thur nghiém MPH, CIMSS, RADS va MIX cho Kkét qua sai s6 dugc cai thién dang ké so
voi 86 liéu du bao toan cau GFS & hau hét cac han du bao. Pic biét, tir han du bao 48 gio dén
han du bdo 72 gid cac thir nghiém trén cho sai s6 Vmax déu dudi 5 m/s. Riéng han du bao 72
gid cac thir nghiém CIMSS, RADS va MIX c¢6 sai s6 Vmax nho hon sai s6 Vmax cua thir
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nghiém MPH. Két qua tinh sai s6 tuyét d6i trung binh Vmax trong 4 trudng hgp mé phong

ciing cho thdy thir nghiém CIMSS, RADS va MIX du bao hiéu qua Vmax & han 60 gio va 72

gid (hinh 19). Nhu vy, c6 thé thay sb liéu quan tric tac dong dang ké dén viéc mo phong

Vmax cta con bdo Haiyan. Trong d6 sb liéu gi6 quan tric tir vé tinh c6 tac dong tich cuc
trong han du bdo 72 gio.
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Hinh 17. Bién trinh Vmax trung binh cta bdo Haiyan trong cic truong hop thir nghiém va quan tric.
Du bao luc 12 gio UTC ngay 07/11/2013.
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Hinh 18. Sai s6 tuyét d6i Vmax ctia con bdo Haiyan mé phong luc 12 gio UTC ngay 07/11/2013.
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Hinh 19. Panh gi4 théng ké sai s6 tuyét d6i trung binh Vmax mé phong trong 4 truong hop.
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4. Két luén

Ttir nhitng két qua thir nghiém va dénh gia vé quy dao va cuong do ciia con bio Haiyan
v6i thoi gian mé phong bat dau tir 12 gid ngay 7/11/2013, két thuc lic 12 gio ngay
10/11/2013 béng phuong phap loc Kalman t6 hop dong hoa s6 lidu gié vé tinh, s6 liéu cao
khong va sb liéu hdn hop (gi6 v¢ tinh va cao khong) trong mé hinh WRF, cho thdy cac thur
nghiém c6 b sung s6 liéu quan trac tac dong tich cuc dén viéc mo phong hoan luu qui md
16n (4p cao can nhiét doi) ca vé xu thé 1an cudng d6. Nho dé sai s6 quy dao bio duoc cai
thién dang ké so voi thir nghiém khong c6 s6 liéu quan trac (MPH) va s liéu du bao toan
cAu GFS. Cu thé, sai sb quy dao trong thir nghiém CIMSS cai thién 14,0% va 14,3% so voi
thir nghiém MPH, va gidm lan luot 14,0% va 23,9% so v6i két qua du béo toan cau GFS, sai
s6 quy dao trong thir nghiém RADS cai thién 11,1% so voi GFS va MPH 6 han 60 gio, con
sai sO quy dao trong thir nghi¢m MIX giam lan lu:01 12% va 14,2% so voi GFS ¢ han 60 gio
va 72 gid, ngoai ra thir nghiém MIX c6 sai sb qily dao giam 12% so v6i thir nghiém MPH &
han 60 gio.

V& cuong do bio, két qua cua 4 truong hop mo phong cho thay, du bao Pmin trong cac
thir nghiém MPH, CIMSS, RADS va MIX hiéu quéa hon so véi s liéu GFS. Ngoai ra, & han
du bao dai hon 48 gio sai s6 Pmin trong cac thir nghiém CIMSS, RADS va MIX lai nh6 hon
sai sO Pmin trong thir nghiém MPH, dac biét sai s6 Pmin trong thir nghiém CIMSS lai nho
hon sai s6 Pmin trong thir nghiém RADS va MIX (hinh 16). Nhu vay, s6 liéu quan tric duogc
bd sung trong du vao ciia mo hinh co tac dong tich cuc dén du bao PMIN, song song voi
VMAX, tir han dy bao sau 48 gio thir nghiém CIMSS dy bdo VMAX hi¢u qua hon thu
nghiém MPH va GFS (hinh 19), va han du bao 60 va 72 gi¢ cac thir nghiém CIMSS, RADS
va MIX du bao hiéu qua Vmax. Nhu vay, s6 lidu gi6 quan tric tir vé tinh, s6 liéu cao khong
va s6 liéu hdn hop (vé tinh va cao khong) tac dong tich cuc dén két qua du bao quy dao va
cudng do con bio Haiyan. Dic biét s6 liéu gioé quan tric tir vé tinh 1a ngudn sb liéu dang tin
cdy vi két qua mé phong hoan luu qui mé 16n, quy dao va cudng d6 bao Haiyan duoc cai
thién dang ké so véi cac thir nghiém con lai. Két qua nay phu hop véi cac nghién ctru trude
day trong bai toan du bdo quy dao va cuong do bao [5,11,12].

Pong gop cua tac gia: Xay dung y tudng nghién ciu: T. T. M. H., P. T. M.,; Lua chon
phwong phap nghién ciru: T. T. M. H., P. T. M, N. T. H..; Xir Iy s6 liéu: T. T. M. H.,, P. T. M.,
N.T.H, T. V. S.; Phén tich két qua: T.T.M.H.,P.T.M.,,N. T. H.;; Viét ban thao bai bao: T.
T.M.H.,,P.T.M,,N.T. H,N. V. T..; Chinh stra bai bdo: T. T. M. H., P. T. M., N. T. H.,, N. V.
T.,T.V.S.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
gid, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Abstract: The study conducted experiments with the assimilation of satellite wind data
(CIMSS), upper—air sounding data assimilation (RADS), mixed data (satellite
wind+upper—air sounding data-MIX) by ensemble Kalman filter and multi—physics
Ensemble forecast (MPH). Test results show that, for each type of monitoring data, the trend
and intensity of the general circulation in the tests are different. In particular, the simulations
of CIMSS, RADS and MIX data for trends and the intensity of the general atmospheric
circulation are more similar to the actual development than the test without using
monitoring data (MPH), whereby the trajectory Haiyan storm was simulated quite by the
actual track with statistical errors in 6 test cases significantly reduced. Specifically, the
tracking error in the CIMSS trial improved by 14% and 14.3% respectively in the 48—hour
forecast period and 72 hours compared with the MPH test and decreased 14% and 23.9%
respectively compared to the global GFS forecast, and the orbital error in the RADS test
improved by 11.1% compared to the GFS and MPH at 60 hours forecast period, while the
orbital error in the MIX test decreased by 12% and 14.2%, respectively, compared to the
GFS at the 60 hour forecast period and 72 hours, in addition to the MIX test, the orbital
error was reduced by 12% compared to the MPH test at 60 hours. In terms of intensity,
Pmin forecasts in MPH, CIMSS, RADS, and MIX tests are more efficient than GFS data.
Where the Pmin error in the CIMSS test is smaller than the Pmin error in the remaining
tests and the GFS data at the forecast term is longer than 48 hours. For Vmax, the CIMSS,
RADS and MIX tests forecast Vmax effectively at the forecast period of 60 and 72 hours.

Keywords: The Kalman filter; WRF model; Typhoon; Ensemble forecasting.
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BAN TIN DU BAO KHi TUQNG, THUY VAN THANG 8 NAM 2020.
THONG BAO KHi TUQONG NONG NGHIEP THANG 7 NAM 2020

TINH HINH KHi TUQNG

1. Nhan dinh xu thé thoi tiét dic biét trong thang

Tuan dau thang 8/2020, MJO chuyén sang pha hoat dong trén khu vuc bién Pong, 1am
tang kha nang gdy mua.

Du bao, trong thang 8/2020 c6 kha nang xuét hién 1-2 x04y thuadn nhiét doi trén khu vuc
bién Dong (hién tai ving ap thip nhiét d6i dang hoat dong trén bién Pong c6 kha ning manh
1én thanh bdo). Trong thang, tai Bac Bo va Bac Trung Bo c6 kha ning xuét hién tir 3—4 dot
mua dong; khu vue Tay Nguyén va Nam Bo dang 1a thoi ky mia mua nén sé xuat hién nhiéu
ngdy c¢6 mua rao va déng. Nhiét d trén toan qubc phd bién cao hon trung binh nhiéu nim
(TBNN) cung thoi ky tir 0,5-1,0°C.

a) Thoi ky tir ngay 01-10/8/2020: Tir ngay 1-4/8, do anh hudng ctia ap thap nhiét déi
(c6 kha nang manh Ién thanh bao), céc tinh Bic Bo va Béc Trung xay ra mdt dot mua to dén
rit to va gi6 manh, nguy co cao gy ra ngdp ung vung triing thap, sat 16 dat da ¢ khu vuc
vung nui; khu vuc Trung va Nam Trung B9 cling c6 mua dong nhung luong khong 16n. Tu
sau ngdy 7/8 mua giam, chi con tap trung & khu vuc ving nai Bac Bo. Khu vuc Tay Nguyén
va Nam B9 c6 mua vira, mua to trong nhitng ngay dau thang, sau c6 mua dong rai rac vé
chiéu va t6i. Nhiét do trén toan qudc pho bién & mic xap xi trung binh nhiéu nim (TBNN)
cung thoi ky. Tong lugng mua (TLM) & Bac Bo va Bac Trung BO phd bién cao hon tir 70—
100%, c6 noi trén 100% so véi TBNN cung thoi ky; cac khu vue khac cao hon tir 20-40%
so v&i TBNN cung thoi ky.

b) Thoi ky tir ngay 11-20/8/2020: TLM tai khu vuc Bic Bo va Trung Bo phd bién
thdp hon TBNN cuing thoi ky tir 15-25%; khu vuc Tay Nguyén va Nam B ¢ mirc xap xi so
v6i TBNN cuing thoi ky. Nhiét o phd bién cao hon khoang 0,5-1,0°C so véi TBNN cling
thoi ky.

¢) Thoi ky tir ngay 21-31/8/2020: TLM trén toan qudc phd bién thap hon so véi gia tri
TBNN cung thoi ky tir 15-25%. Nhiét d6 trén pham vi toan quoc & mire cao hon khoang 0,5—
1,0°C so vdi TBNN cung thoi ky.

2. Du bao xu thé nhié¢t d§ trung binh tir ngay 01-31/7/2020

2.1. Biic B4 Nhiét d6 trung binh phd bién cao hon tir 0.5-1.0°C so v&i gia tri TBNN.
2.2. Trung Bj Nhiét d trung binh phd bién cao hon 0.5-1.5°C so véi gia tri TBNN.
2.3. Tdy Nguyén va Nam Bj Nhiét d6 trung binh ph bién cao hon khoang 0.5—1.0°C.
3. Dwr bao xu thé lwong muwa tir ngay 01-31/8/2020

3.1. Bic Bé TLM pho bién ¢ mirc cao hon tir 20-30%; riéng khu Dong Bic Bic Bo cao hon
tir 30—40% so v6i TBNN cung thoi ky.
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3.2. Trung B¢ TLM pho bién xap xi TBNN cung thoi ky, riéng khu vyc Bic Trung Bo &
murc cao hon tir 20-30% so vé1 TBNN cung thoi ky.
3.3. Tdy Nguyén va Nam B$ TLM phd bién xap xi so v6i gia tri TBNN cuing thoi ky.

(Ghi chii: TBNN duwoc tinh trong chudi sé liéu 30 nam 1981-2010).
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TINH HINH THUY VAN

1. Dy béo tinh hinh thiy viin, nguén nwéc thang 8 nim 2020

Trong thang 8/2020, dinh 1 16n nhat trén cic séng khu vuc Bic BO phd bién ¢ murc
BD1-BD2, riéng dinh 1t thuong luu song Thao, thuong luu song Lo, song Hoang Long va
cac song sudi nho c6 kha nang BD2-BD3. Myc nudc ha luu song Hong va ha luu séng Thai
Binh & muc dudi BP1. Li quét, sat 1& dat co nguy co cao xay ra tai khu vuc vung nui, dac
biét khu vuc Tay Bic va Viét Bac. Tinh hinh ngudn nudc 8 trén cac luu vuc séng phd bién
thiéu hut tir 30-40% so voi TBNN, dic biét thiéu hut tai khu vuc ha luu séng Thao, song Lo
va ha luu séng Hong tir 30-70%.

Chi tiét cac dic trung thuy vin thang 8 trén cac song Bac Bo ¢ bang 2.

2. Ban tin du bao thiay van han dai cac song Trung B, Tay Nguyén va Nam B§

2.1. Bic Trung B)

Tinh hinh hé chira: Dung tich phan 1én cac ho thuy loi dat tir 20-35% dung tich thiét ké
(DTTK). Muc nuéc cac hd thiy dién trong khu vyc phd bién déu thap hon muc nudc dang
binh thuong (MNDBT) tir 13,8—44,0m va c6 dung tich dat tir 26-58% dung tich hd (DTH)
nhu hd Ban Vé thép hon MNDBT khoéang 44,0m, dat 26% DTH; hd Trung Son thép hon
13,8m, dat 58%; hd Huia Na thap hon 24,6m, dat 32%; hd Cira Dat thap hon 36,5,5m, dat
26% DTH

Trong nhiing ngay dau thang 8, trén cac song tir Thanh Hoa dén Ha Tinh xuét hién mot
dot Iii. Muc nudc dinh I ¢ thugng nguén cac song 0 muc BD1-BD2, ¢6 noi trén BD2, ha
lwu céc song con dudi mic BP1; riéng muc nudc trén song Ngan Sau, Ngan Phé kha ning
1én mtrc BD2-BD3. Tir nira cudi thang, trén cac song trong khu vire kha ning xuét hién 1 dot
1. Luu lwgng dong chay trén cac song tang hon so vi thang 7.

2.2. Trung Trung Bj

Tinh hinh hd chira: Dung tich cac hd chira thuy loi tir Quang Binh dén Quang Ngii dat
tir 25-40% DTTK. Myc nuée cac hd chia thiy dién vira va 16n trong khu vie & mire thap
hon MNDBT tir 8,5-19,5m; riéng hd Binh Dién, A Vwong va Song Tranh 2 thip hon tir 23,6—
29,4m. Dung tich cac ho thily dién pho bién dat tir 32-70% DTH.

Tur ngay 01-03/8, trén cac song Quang Binh, Quang Tri s€ xuét hién mét dot 1d, dinh 1
trén cac song Quang Binh kha nang & mirc BD2 — BD3, cac song Quang Tri & muc tir BD1-
BD2, ¢ sdng trén mirc BD2, cc song khac tir Thira Thién Hué dén Quang Ngii c6 dao dong.
Nguy co xdy ra lii quét, sat 16 dat & ving nui va ngp ung ving triing thap cac tinh trén.

Nira cudi thang 8, trén cac séng ¢ Trung Trung Bo kha ning xuat hién 1-2 dot dao dong
va lii nhd.

2.3. Nam Trung B¢
Tinh hinh ho chira: Dung tich trit hd chira thuy loi phd bién tir 13-42% DTTK.
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Muc nude cac hd thiy dién & mic thap hon MNDBT tir 2—7m, mot sd hd xudng dudi
muc nudce chét nhu Vinh Son 5, Tra Xom. Dung tich cac hd dat tir 30-70%, mot s6 hd chi
dat dudi 30% nhu Tra Xom 15%, Vinh Son B 22%, Nui Mot 8%, KaNak 15%.

Trong théng t&i, thugng ngudn séng Ba va cic song & Ninh Thuén, Binh Thuén c¢é dao
dong va lii nho, cac song khac bién ddi cham.

2.4 Tay Nguyén

Tinh hinh hé chira: Dung tich cac hd thuy loi phé) bién dat tir 35-70% DTTK, muc nudc
cac hd thuy dién phd bién thdp hon MNDBT tir 1,0-4,0m, riéng hd Pléikrong thip hon
30,66m, ho Ialy thip hon 24,53m, hd Budn Tua Srah thap hon 20,77m; dung tich cac hd phd
bién dat tir 65-90% DTH, riéng ho Pléikrong chi dat 12,3%, ho laly dat 26,3%, h Budn Tua
Srah dat 37,1%.

Trong thang t6i, cac song thudc khu vuc Tay Nguyén c6 kha ning nang xuét hién 1-2
dot 18, dinh 18 cac séng & mic BD1 va trén BP1, cac song sudi nho 1én trén BD2. Nguy co
cao xdy ra lii quét sat 16 dit ven cac song sudi, ngdp ung ving triing thap tai cac tinh thudc
khu vuc Tay Nguyén.

2.5. Nam B

Muc nuée séng Ctru Long dao dong theo triéu. Muc nude cao nht thang trén séng Tién
tai Tan Chau 1,39m (ngdy 24/7), trén song Hau tai Chau Ddc 1,51m (ngay 23/7). Muc nudc
song Ctru Long 1én dan va dat muc cao nhat thang trén séng Tién tai TAn Chau 2,6m, trén
song Hau tai Chau Péc 2,3m.

TINH HINH KHi TUQONG NONG NGHIEP

1. Dw bao nhiét do

NDTB mua VIII-X nim 2020 c6 kha ning tir xap xi dén cao hon TBNN trén da phan
dién tich ca nudc, v6i xac sut tir 44 dén trén 77%; thip hon TBNN ¢ mot phan dién tich
Tay Bic va Trung Trung B9 vi xéac suét trén 44%. Chudn sai nhiét d6 duoc du bao phé
bién tir 0 dén trén 1,5°C.

2. Du bao lwgng mua

TLM mua VIII-X niam 2020 c6 kha ning tir xap xi dén cao hon TBNN trén phan 16n
dién tich ca nudc voi xac sut tir 44 dén trén 77%; thép hon TBNN & mot ph?ln dién tich Béc
B, va bong Nam B voi xac sut trén 44%. Chuan sai TLM mua duoc dy bao phé bién tur
—200 dén 600mm.

3. Xoay thuan nhiét déi

Trung binh mua VIII-X thoi ky 1971 — 2000 c6 khoang 6 XTND hoat dong trén khu vuc
Bién Pong, trong d6 ¢ khoang 4 con anh hudng dén Viét Nam.

Trung binh mua VIII-X thoi ky 1971 — 2000, c6 khoang 4 dgt KKL anh huong dén Viét
Nam.
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4. M6t s6 nhan dinh chinh vé khi hidu mua VIIIL, IX, X nim 2020

Trén co sé phan tich dién bién khi hau va san phém du bao khi hau (m6 hinh théng ké
va dong luc cua Vién Khoa hoc Khi tugng Thuy van va Bién d6i khi hau, du bao cua Trung
tam Du bao KTTV Quéc gia va cac Trung tam trén thé gidi), mot s6 nhan dinh khi hau mua
VIII-X nam 2020 nhu sau:

Hoat dong cua ENSO:

Trong mua VIII-X nam 2020, diéu kién khi quyén va dai duong phan anh trang thai
trung gian cia ENSO v&i x4c sudt dudi 50%, c6 kha nang nghiéng vé pha lanh.

Gio mua

— Cuodng do gié mua mua hé (GMMH) c6 kha ning yéu hon dén xap xi TBNN. Thoi
diém két thic GMMH c6 kha ning x4p xi TBNN.

— Gi6 muia mua dong c6 kha ning bat du & mirc sém hon dén xap xi TBNN. Mua dong
nam 2020/2021 duoc nhan dinh lanh hon mua dong nam 2019/2020.

Nhiét do:

NDTB mua VIII-X nim 2020 c6 kha niang xap xi dén cao hon TBNN trén da phan dién
tich ca nudc, voi chuan sai phd bién tir 0 d&én 1°C.

Luong mua:

— TLM mua VIII-X niam 2020 c6 kha ning tir xdp xi dén cao hon TBNN trén phan 16n
dién tich ca nudc.

Hién twong cuc doan

— Hoat dong cua XTND: Trong mua VIII-X, ) luong XTND hoat dong trén khu vuc
Bién Pong va anh huong dén dat lién nudc ta co kha ning & muc xap xi TBNN, véi khoang
4 dén 5 con trén Bién Pong va 2 dén 3 con anh hudng truc tiép dén dat lién nudc ta.

— Niang néng: S6 ngay nang nong c6 kha ning & mirc xap xi dén cao hon TBNN.

— Piéu kién kho/han: Tinh trang kho han ¢ Trung Bo tiép tuc din ra va co thé kéo dai
dén hét thang VIII nam 2020.
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