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MUC LUC
Bai bao khoa hoc
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xanh xi An Son, huyén Thiy Nguyén, thanh phd Hai
Phong
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Bai bao khoa hoc

Panh gia chit lwong nwée theo miia va xac dinh nguyén nhin thay
d6i mau nuéc hd nwée xanh xa An Son, huyén Thily Nguyén,
thanh phé Hai Phong

P6 Hiru Tuan!

' Khoa méi truong, Trudng Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi;
tuandh@vnu.edu.vn

*Tac gia lién hé: tuandh@vnu.edu.vn; Tel: +84-2438584995

Ban Bién tap nhé@n bai:12/5/2021 Ngay phan bién xong: 27/7/2021 Ngay dang bai:
25/10/2021

Tém tit: Mau nudc ciia hd nudc xanh tai An Son, huyén Thuy Nguyén, thanh phd Hai
Phong thay do6i ro rét giita hai mia mia mua va mua kho. Viéc danh gia chat lugng nude
ctia ho theo muia va nguyén nhan ciia sy thay d6i mau ctia nudc giira hai mua la hét sirc can
thiét. Qua khao sat thuc dia iy mau phan tich cac thanh phan hoa hoc trong nudc, danh gia
chat lugng nude két qua cho thiy chat lugng nudc rat kém (WQI =1). Tong chét ran lo limg
TSS tang tir 0,05 mg/l mua kho 1€n 7,83 mg/l mua mua va do duc tang tr 1,0 NTU mua kho
1én 2,2 NTU mua mua. Trong khi d6 ndng d6 CaCO3 va Ca(HCOs), déu giam vao mua mua
(CaCOs giam tir 304 mg/l mua kho xudng 240 mg/l mia mua, Ca(HCOs), giam tir 67,75
mg/l xubng 47,21 mg/l). Do su Sechi giam tir 17,5 m (mua kho) xudng 6,5 m (miia mua).
Chét ran lo lung va d6 duc ting, nong d6 CaCO; va Ca(HCOs), giam vao mua mua duoc
xé4c dinh 12 nguyén nhan din t&i mau nuéc mua hé ¢6 mau xanh lam nhat hon mua kho.

Tir khéa: Chét lugng nude ho; HO nude xanh; Mau nuée hd thay doi.

1. Mé dau

Hb nude xanh 13 hd nude nhan tao ndm trong khu vie mo da Trai Son, xd An Son huyén
Thuy Nguyén thanh phd Hai Phong. Ho hinh thanh do hoat dong khai thac da voi trong khu
vue. Phia bic cta hd 1a khu vuc khai thac da voi cua cong ty xi mang Phuc Son, phia nam va
phia tdy giap v6i khu vuce san xudt nong nghiép ctia xa An Son, cha yéu 1a canh tac lua nude.
O phia dong cua hd, co cac hoat dong nung voi, lay nguyén liéu tr khu vye khai thac da. Hb
c6 mau xanh lam dic trung da thu hit nhiéu khac du lich dén kham pha. Tuy nhién mau nudc
ctia ho thay dbi theo mua trong d6 mua mua xanh nhat, mia kho xanh ¢am. Cac nghién ctru
qudc té da chi ra rang chét lwong nudc hd 6 thé thay doi theo mua va anh hudng t6i st
khoe ngudi dan boi nhimg dic tinh ngudn 6 nhiém theo mua [1-2]. Khi chat lvong nude hd
thay d6i theo mua thi mau sic ciia nu6e hd ciing bi thay ddi di kém voi sy bién d6i vé tinh
chat héa 1y nhu hd Tiwi Ata Mbupu ¢ Indonesia, hay hd nudc xanh (The blue lake) & Nam
Austrialia.

Daénh gia chat lvong nudce hd 1a mot trong nhitng ndi dung quan trong trong viée quan 1y
khai thac sir dung bén viing nudc hd [3-5] dac biét 1a su bién ddi chat luong nudce theo mua
[6]. Dé danh gia chit lvong nude hd ciing nhu cac thong sé gy 6 nhiém hién nay c6 thé sir
dung cac phuong phap nhu WQI [7-9], thong ké [10-12]. Chi s6 WQI d duoc ap dung rong
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rdi tai cac nude nhu An Do [13], Trung Qudc [14] M¥, Canada [15] dé danh gia tong quat
nhat vé chat luong nudc mat. Tai Viét Nam B Tai Nguyén va Méi truong da ban hanh
phuong phép tinh chi sé chat lugng nuéc WQI qua cac thong sb chét luong nude [16]. Cac
nghién ctru trong nude ciing di ap dung phuong phép tinh chi s6 WQI dé danh gia chat lugng
nude mat [17-19]. Ngoai phuong phap sir dung WQI dé danh gia chat luong nudc tong hop,
phuong phap so sanh timg chi tiéu don 1é v6i Quy chudn dé xac dinh cac chi tiéu vugt ngudng
cho phép ciing dugc ap dung rong rii. Uu diém cta phuong phép so sanh chi tiéu don 1¢ 1a
murc d6 chi tiét t6i timg chi tiéu, d& dang xac dinh mirc do 6 nhiém cua tung chi tiéu do.
Trong nghién ctru nay, ca hai phuong phép la phuong phap chi s6 WQI va so sanh chi tiéu
don 1¢ véi Quy chuan da dugc dp dung dé vira co danh gia tong quan vira chi tiét vé cac chi
tiéu chat lugng nude hd.

Tir yéu cau thyc té vé quan 1y chat lugng nudc phuc vu cho viée dinh huéng khai thac
va sir dung nuéc hd, 2 myc tidu ciia nghién ciu 1a: (1) Panh gia chat lugng nude hd theo
mua; (2) Budc dau xac dinh nguyén nhan mau nudc hd thay doi theo mua.

2. Phuwong phap nghién ciru

Déi twong nghién ctru: 1a chat luong nuwéc hd bao gébm cac thong sé: pH, TSS, BOD,
COD, NH*, PO4*, As, Cd, Pb, Cr®*, Cu, Zn, Ni, Mn, Fe, Hg.

Pham vi nghién cuu: hd nudce xanh tai khu khai thac da thudc xa An Son, huyén Thuy
Nguyén, thanh phd Hai Phong (Hinh 1).

Chi Linh

Béng Tridu
Uang BI Hednh B4
Kinh Mo Quiing Nirih
Nam Sach HB nwée
@ xanh
Ha Long "
Yén Hung
Thiy Nguyén
Kim Thanh Yén Humg e
Hii Durcring
Tharh Ha 0:;.?‘:‘?
An Dureng
Hing Bang Hal An Yén Hung
Nad Quyba

Hai Phong t:cran
Hii An
Cat Hai

An Lao Kidn An = 2
i PR Hii Phéng  Cét Hai

Tarky o Loy

ink Giang Kidn Thyy

SO
RSy
N

a5 4

Thii Rink Thel Thy

B4 Son

Hinh 1. Vi tri khu vuc nghién ctru.
2.2. Phuong phap nghién ciru

2.2.1. Phuong phap ldy mau va phan tich mau

Cac mau nude duoc lay ting mit vao 2 mua chinh trong ndm la mua mua (thang 8) va
mua kho (dau thang 4) theo Tiéu chuan Viét Nam (TCVN): TCVN 5994:1995, TCVN 6663-
1:2011, bao quan theo TCVN 6663-3:2003 va dugc phén tich theo Quy chuan Viét Nam
(QCVN): QCVN 08-MT:2015. Cac chi tiéu dugc so sanh vdi QCVN 08-MT:2015 cot B1.
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2.2.2. Phuong phap xir Iy théng ké

Céc s6 liéu quan trac duoc phan tich xir Iy bang phan mém l4p trinh thdng ké R dé xac
loai bo cac sai s6 hé thdng trong qua trinh quan tric.

2.2.3. Phuong phap chi s6 WQI

Dé tinh chi s6 chét lugng nude WQI, nghién ciru da ap dung phuong phap tinh WQI cua
Bo T£17i Nguyén va Moi truong doi véi cac thong so BODs, COD, N-NH4, P-PO4, TSS, d6
duc, tong Coliform, DO, pH.

3. Két qua nghién ctru va thio luin

3.1. Chdt lwong nuéc hé theo miia mwa va mua khé

Két qua nghién ctru cho thay, chét lugng nudc dbi voi cac thong sé TSS, BOD, NH4™,
PO4*, COD va céac kim loai ning ctia ca hai mia mua va mua kho déu thip hon QCVN 08-
MT:2015 c¢6t B1 (Hinh 2). Tuy nhién, gi4 tri pH rat cao lan luot 1a 10,02 va 10,21 vao mua
mua va mua kho, pH déu vuot qua QCVN 08-MT:2015 (B1 pH 5,5 - 9). Gi4 tri pH cao cta
ca hai mua cho thay chit luong nude cua hd rat kém [20], chi sé WQI ca 2 mua déu bang 1
thé hién nudc bi 6 nhiém ning, khong an toan khi sir dung v6i muc dich B1. Mic du nong do
Oxy hoa tan DO cua ca hai mua (mua mua 4,48 mg/l va mua khé 4,7 mg/l) déu cao hon
QCVN 08-MT:2015 nhung do pH qua cao cung v6i nong do dinh dudng rat thap (NH4" <
0,02 mg/l va PO4*- <0, 05 mg/l) dan t&i thyc vat va dong vat trong hd khong phat trlen Két
qua phén tich cho thdy néng do coliform bang 0, nong d6 diép luc Clorophin a rat thip (<
0,002 mg/1). Cac thong s6 As va kim loai ning nhu Cd, Pb, Cr", Cu, Zn, Ni, Hg ca hai mua
mua va mua kho déu co néng d6 rat thap nam dudi ngudng quy dinh cia QCVN 08-MT:2015
(B1) (Hinh 3). Do do, hd nude khong bi 6 nhidm kim loai ning. Khao sat thuc dja cung cho
thdy, ho khong nam trong viing c6 nguy co 6 nhiém kim loai ning do xung quanh hé chi c6
cac hoat dong khai thac da voi, nung voi, nong nghi¢p va sinh hoat.

Wl

TSS BOD COD NH4+ PO43-
DMua Kho BMuamua MQCVN 08-MT:2015 (B1)

mg/1

Hinh 2. Céc gia tri pH, TSS, BODs, COD, NH4", PO4* vao muia mua va mua kho.

1.5 1
— 1 4
)
=
0.5 A
04 = — - - I [ | n-I

As Cd Pb Cr6+ Cu Zn Ni Mn Fe
BMoaKho ®Miamua MQCVN 08-MT:2015 (Bl)

Hinh 3. Nong d6 kim loai nang vao mua mua va mua kho.



Tap chi Khi twong Thuy van 2021, 730, 1-7; doi:10.36335/VNJHM.2021(730).1-7 4

3.2. Buoc dau xac dinh nguyén nhdan mau nudc thay doi theo mua mwa va mua kho

Két qua nghién curu khéo sat thuc dia cho thay, nudc hd mua mua c6 mau xanh lam nhat
hon nudc hd vao mua kho.

3.2.1. Hién tugng nudc xanh dam vao mua kho

Hb nudc nam trong khu vuc khai thac d4 voi, nude ngadm va nudc mit chay qua khu khai

thac da, nong do CaCO; cao khi két tia da kéo cac hop chit hitu co xudng day ho lam cho
chat dinh dudng trong ho rat thdp Amoni (NH4") nong do < 0,02mg/1, Photphat (PO+*) ndng
d6 < 0,05 mg/l cung véi pH cao dé lam cho tao kho phat trién (nong d6 Clorophin a < 0,002
mg/l). Két qua phan tich cho thay, pH mua kho rat cao (10,21), ndng do chét rat lo ling rat
thap (< 0,05 mg/1), nudc hd rat trong cd thé nhin thiy dy ving ven bo. P9 sau Secchi 17,5
m. Cac nghién ctru da chi ra rang kha nang hip thu cac budc song ctia anh sang tr'flng tr mat
troi chiéu xuong nudc la khac nhau. Nude c6 kha nang hap thu budc song kém nhat tai 418
nm va ting dan den budc song 700 nm [21]. Tuong Ung dbi v6i cac mau co ban nude hap
thu mau do6 (red) t6t nhat, dén mau vang (yellow), xanh 14 cdy (green) va hip thu mau xanh
lam (blue) 1a kém nhét. Do d6 ddi v6i ho nude trong va sdu mau xanh lam sé& bi tdn xa manh
nhat va ta nhin thiy hd nudc c6 mau xanh lam.
Bén canh d6, mau cia nudc con anh hudng bai cac chat hoa tan, cht lo limg trong nude. Két
qua nghién ctru cho thay, mua kho ndng do CaCOs rat cao (304 mg/l). Trong khi cac hop
chat hitu co hoa tan, chét lo limg tan xa anh sang trong khoang tir vang dén nau thi CaCOs
tan xa manh anh sang mau xanh lam (blue). Chinh CaCOs gop phan lam mau xanh cua hd
dam hon. (Hinh 4a, Hinh 5a). Sy thay doi ndong do cua CaCOs trong nudc di lam thay d6i
mau nudc theo mua [22].

Anh sang mat troi

bo sau dia ,/’ Anih sdng. mau
Secchi vang - nau

Chét rén
lo ling

(@) (b)

Hinh 4. Tan xa anh sang mdt trdi trong nudc hd mua khé (a) va mua mua (b).

3.2.2. Hién tugng nudc xanh nhat vao mua mua

Vao mua mua nudc mua chay tran tir khu vie xung quanh hd da 1am cho chét rén lo
limg trong ho tang. Két qua phan tich cho thiy nong do TSS ting tir < 0,05mg/1 1én dén 7,83
mg/l, do duc tang tir 1 NTU mua kho Ién dén 2,2 NTU mua mua. Do sau dia Secchi giam tur
17,5 m xuéng con 6,5m. Khi d¢ dyc tang lam cho kha ning tan xa 4nh sang mau xanh lam
giam xubng dong thoi viée ting tan xa anh sang khoang mau vang dén nau (Hinh 4b, Hinh
5b). Sy xuat hién ctia cac hop chat humic trong chat ran lo limg ciing 1am thay doi sy tan xa
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anh sang trong nudc hd gop phan lam mau nudc thay doi [23]. Ngoai ra, ndng d6 CaCOs vao
muia mua ciing giam xudng con 240 mg/1 (Hinh 2) tir d6 giam kha ning tan xa anh sang xanh
lam cta CaCOs. Két qua phan tich chat lugng nude cho thdy mau nudc hd ¢6 mau xanh lam
nhat hon vao mua mua so véi mua kho hoan toan phu hop.

Hinh 5. Mau nu6e hd mua khé (a) va mua mua (b).

4. Két luan

Qua nghién ctru nay c6 thé dua ra mot s6 két luan sau:

Chat luong nude hd & ca hai mia mua mua va mua kho déu rat keém, chi s6 WQI = 1 thé
hién chét lugng nudc twong tng mau d6 6 nhiém ning do ndng do pH rét cao (>10) cho ca 2
mua.

Nguyén nhan mau nudc mua khé va mua mua c6 su khac nhau duge xéc dinh do chét
ran lo ling va d6 duc ting vao mua mua, trong khi ndng d6 CaCO; va Ca(HCOs), giam dan
t6i nuwéc hd mua mua tan xa dnh sing mau xanh lam kém, dong thoi ting tan xa 4nh sang
khoang mau vang dén nau nén nudc c6 mau xanh lam nhat hon mua khé c6 mau xanh lam
dam.

Néng do pH cua ho rat cao do d6 dé cai tao hd phuc vu cac muc dich str dung nuéce can
lam giam pH ctia nuéc ho.

Nghién ctru nay chua tinh to1 cdc tac dong cua ché do thuy van dong chay mit va dong
chay ngam anh huong t6i chat luong nude ho theo mua. Dy cling la mot huong nghién ciru
can mo rong thém dé quan 1y chat lwong nude hd tbt hon.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: B.H.T.; Lya chon phuong phap nghién
ctru: B.H.T.; Thu thép, phan tich, tinh todn xu ly so liéu: B.H.T.; Viét ban thao bai bao:
P.H.T.; Chinh stra bai bao: B.H.T.

Loi cam doan: Téc giad cam doan bai bao nay la cong trinh nghién ctru tac gia, chua duoc
cong bod ¢ dau, khong sao chép tir nhitng nghién ctu trude day; khong co6 sy tranh chap loi
ich.
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Evaluation of seasonal water quality and determination of causes
of water color change in a blue lake at An Son Commune, Thuy
Nguyen District, Hai Phong City

Do Huu Tuan!

' Faculty of Environmental Sciences, VNU University of Science, 334 Nguyen Trai,
Thanh Xuan, Hanoi, Vietnam; tuandh@vnu.edu.vn

Abstract: Color of a lake at An Son Commune, Thuy Nguyen District, Hai Phong City
changes between dry and rainy seasons. Evaluation of the lake water quality by season and
the reasons of water color change between two seasons is very urgent. By sampling and
analyzing chemical parameters in water and assessing water quality, the results showed that
the water quality index (WQI = 1) was bad Total suspended solids (TSS) increased from
0.05 mg/l in the dry season to 7.83 mg/L in rainy season and turbidity increased from 1.0
NTU in the dry season to 2.2 NTU in the rainy season. While the concentration of CaCO3
and Ca(HCO:3); both decreased in the rainy season (CaCOs3 from 304 mg/I in the dry season
to 240 mg/l in the rainy season, Ca(HCO3), from 67.75 mg/l to 47.21 mg/l). Sechi depth
decreased from 17.5 m (dry season) to 6.5 m (rainy season). TSS and turbidity increasing,
CaCOs3 and Ca(HCOs)2 decreasing caused blue color in the rainy season less blue than the
dry season.

Keywords: Lake water quality; Blue lake; Seasonal water quality change.
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Tém tat: Ring ngdp min ven blen Tay, Dong bang Song Curu Long (DBSCL), dong vai
tro vo cung quan trong cho sy tOn tai va phat trién bén viing ca vé kinh té 13n xa hoi cua ca
DBSCL. Gan 350 km duong b bién ciia hai tinh Ca Mau va Ha Tién duoc chen chan boi
rimg ngap min, ddy 1a mot dic trung rat khac biét so véi cac tinh khac cia Viét Nam noi
chung va DPBSCL néi riéng. Rimg ngép mian ven bién & day khong chi cung cip noi cu tri
cho hé sinh thai ven bién, r& cdy ngap min con cung cap kha nang che phu bao vé duong
bo khoi tac dong cua song va dong chay, nhimg nguyén nhén tryc tiép gay rax0ilo bo bién.
Tuy nhién nhiing nam gan day, duong bo bién Ty DPBSCL chimng kién su dao chiéu trong
dién bién hanh thai. Nhiéu doan bd bi sat 16, nhitng dai rimg bi suy thoai. Nguyén nhan ¢
thé ké dén 1a do hoat dong khai thac ciia con ngudi, bién doi khi hau va lan sut dat. Bai bao
nay da di vao chi tiét phan tich nguyén nhén, tir 46 dé xuét nhiing giai phap twong tmg dé
gitip khoi phuc rimg ngap man, tién dén gay boi tao bai cho ving bd bién Tay, PBSCL.

Tir khéa: Rimng ngap min, Pong bang Song Ctru Long, Giai phap bao vé rimg.

1. Pat van dé

Dai bo bién tir Miii Ca Mau dén Ha Tién dai khoang 350 km, nam hoan toan vé bién Tay
cia PBSCL, dia hinh dai ven bién twong ddi bang phang va thip, cao trinh phd bién tir 0,5
m dén +0,8 m so v&i muc nudce bién. Vé ché do thuy thach dong luc hoc thude ving bién Tay
cua BBSCL (vinh Thai Lan), thuy triéu c6 ché do nhat triéu khong déu, bién do dao dong
nho hon 1m, d6i 1ap hoan toan véi thily triu bién Pong co ché do ban nhat triéu, bién do dao
dong rat 16m 2,1-3,8 m. Vung bién Tay c6 thém luc dja twong ddi thoai va ndng hon so voi
ving phia bién Pong, theo két qua khao sat dia hinh [1] khu vire Miii Ca Mau [2-4] cho thay
tai cao trinh dy bién —4,0 m phia bién Pong cach b khoang 3 km, trong khi phia bién Tay
cach bo khoang 7 km, dic biét tai ving bai bdi Mili Ca Mau cao trinh day bién —20 m cach
bo kha xa khoang 20 km. Pia chat khu vuc nay 13 ving trdm tich tré méi hinh thanh c6 dic
diém rat yéu dé bi lan sut, x6i 19.

Trudce nhimg nim 1997 cta thé ky 20, toan bd dai ven bd phia bién Tay 1a ving c6 bo
bién kha 6n dinh do c6 dai rimg phong hd che chin va bao vé trude tac dong xam thyc cua
song, gio, thuy tridu [5]. Tuy nhién, trong nhirmg nim gan day do strc ép hoat dong khai thac
ctia con ngudi nhu xay dung cac hd chira thuong ngudn din dén thiéu hut vé bun cat & ha du
trude khi do ra bién, xay dung hé théng kénh rach tiéu thoat 1ii ra bién Tay, dép dé bao ndi
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dong chong 1t phia thuong luu, ddp dé ngan min ngot héa vung ban dao Ca Mau, khai thac
nudc ngdm qua muc, nguoi dan pha rimg phong h nuoéi trong thity hai san [6]..., cung véi
nhitng thay ddi cua diéu kién tu nhién nhu Bién ddi khi hau — Nudc bién dang (BbKH-
NBD), xAm nhdp min, ltn sut dat di tac dong manh t6i dai ven bién tir Miii Ca Mau dén Ha
Tién. Hau qua 1a dai rimg phong ho hién nay bi suy thoi, tinh trang x6i 1, bdi lang dai ven
bién dién ra rét phuc tap. Dac biét 1a doan bo bién tir song DPdc thude huyén Tran Van Thoi
dén rach Tiéu Dira thudc huyén U Minh tinh Ca Mau dai khoang 55 km bi x6i 16 manh liét,
tdc d6 x6i 16 trung binh tir ndm 2003 dén nam 2013 khoang 30 m/nim, tong dién tich bd bién
bi x6i 1¢ tir ndm 1989 dén nam 2013 khoang trén 600 ha, trung binh 50 ha/nam, trong d6 x6i
16 chu yéu 12 mét dién tich ring phong hd. Poan bd bién thudc huyén An Minh tinh Kién
Giang ciing dién ra twong tu nhu tinh Ca Mau. Co6 thé théy, hién nay nhiéu doan b bién bi
x06i 16, mat tring dai rimg phong ho, bién tién sat téi chan dé bién, uy hiép an toan cua tuyén
dé bién Tay duoc xay dung nhitng nim qua. Qua hinh 1 ¢6 thé thiy rd hon vé dic diém dudng
bo toan bd PBSCL, duoc chia thanh 4 dang chinh: boi ting cudng, bdi suy giam, x0i ting
cuong va x0i suy giam.
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Hinh 1. Pudng bd DPBSCL c6 thé dugc chia thanh 4 dang chinh: bdi ting cudng; bdi suy giam; x6i

tang cuong va xoi suy giam [7].

Qué trinh hinh thanh cac bii bd vién bién va rimg ngap man (RNM) 1a qué trinh sinh
hanh ctia bdi tu phu sa va cic qua trinh sinh dia hoa dién ra mot cach tu nhién. Theo kia canh
dia mao, co ché hinh thanh rirng ngdp man dugc thé hién vung nghién ctu dugc thé hién theo
s0' 0 tai hinh 2. Rimg ngdp man by bién Tay ciia DBSCL dugc hinh thanh trén nén dia hinh
bai bdi [8]. PO ddc bai rat thap (< 0,1%). Phan bd sinh hoc cay RNM thé hién 15 su phan déi
vé thanh phan loai cAy va ciu tric cdy trong cac dai triéu theo cao trinh va thoi gian phoi bai



Tap chi Khi twong Thiy van 2021, 730, 8-21; doi:10.36335/VNJHM.2021(730).8-21 10

(Bang 1). Cay tién phong xam 1an 14 cic quan thé cdy Mam non (Avicennia sp.). Hé cay nay
bét dau xuét hién ¢ nhitng vang dét co thoi gian phoi bai khoang 3 gio/ngay. Pay ctng la dai
khoi dau cho sy hinh thanh RNM tai bd bién Tay BPBSCL [1, 9-10].

Cay Mam non sau khi truong thanh s€ gop phan gy boi, ning cao trinh bii bién. Theo
[11] cao trinh dugc nang 1én ddng nghia véi viée thoi gian phoi béi cling tang 1én theo. Vong
lap nay tai diéu kién thuan loi cho RNM phat trién xam l4n, mé rong vé phia bién.

Bang 1. Thoi gian phoi bi tuong tmg cho cac thoi ky phat trién cdy ngap mén.
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Hinh 2. Co ché hinh thanh rung ngap man theo khia canh dia mao.
2. Nhitng nguyén nhén chinh ciia x6i 16 bo va tiéu bién dai rirng ngip min ven bién

2.1. Bién dong nguon bun cdt lo ling tir thwong du séng Mekong

Anh huéng cua song Mekong d6i véi PBSCL c6 nhip diéu va cuong do gan trung voi
ché @6 khi hau gié mua tai vang nghién ctru. Dudi tic dong ctia gié mua Pong Béc bun cat
boi lang va dong van Chuyén bi day léch vé huéng Tay Nam (Hinh 3). Binh quan hang nam
song Mekong cung cap khoang 400-500 ty m? nudc ngot, kém theo 150-200 trigu tn phu
sa lo lung cho vung ha du DPBSCL. Mot phan trong s6 d6 da gop phan tham gia hinh thanh
va phat trién nén ving bai béi miii Ca Mau, sau d6 duoc dua 1én phia Nam, khu vyuc bd bién
Kién Giang trong mua gié Tay Nam. Tuy nhién, tong lugng dong chay va bun cat vao PBSCL
rat khac nhau theo cac nam.

Nhing nim gan day, khu vuc thugng ngudn séng Mekong chiing kién hang loat nhiing
thay d6i manh mé tac dong truc tiép dén dong chay cua con song. Trong d6 xay dung hod
chtra phuc vu thiy dién c6 mic d¢ anh huong manh mé nhét (Hinh 4). [12] da du bao bun
cat lo limg s& bi suy giam 60% néu mot nira sé dap thuy dién dy kién hoan thién xay dung.
Va con s6 nay s€ 1a 96% khi toan bd cac dap thuy dién nay hoan thi€n. Mac du nghién ctru
nay chua can nhic dén phuong phap xa ddy, cling nhu cong tac nao vét 1ong hd, nhung con
sO nay da phan nao cho thiy ha luu PBSCL dang phai d6i mat voi nhitng nguy hiém thyc su.
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Hinh 3. Bun cat bdi ling va dong van chuyén dudi tac dong cta gié mua Dong Béc [13].
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Hinh 4. Mirc do suy giam bun cét lo ling theo mirc d¢ phét trién dap thuong luu [13].

2.2. Bién doi khi hdu

11

Co6 thé noi, anh hudng cua bién doi khi hau (BPKH) ddi v6i cac khu vuc ven bién nhu
bo bién Tay, Kién Giang 1 hoan toan ¢ thé nhan thiy. Cac co ché tht sinh cia BDKH nhur
thay d6i diéu kién thuy hai vin, muc nudc bién dang tac dong truc tiép dén qua trinh x6i 16
duong bo ciing nhu suy giam RNM. Mot mit 13 tin sudt va cuong d6 cua diéu kién thoi tiét
cuc doan ngay cang ting. Mat khac nudc bién dang 1am thay d6i diéu kién sinh thai cia ving
nudc ven bd, RNM bi ngp sdu va lau hon truée (Hinh 5). Piéu nay anh huong rat manh dén
tién trinh sinh truong va phat trién ctia hé sinh thai rimg. Nhu 1a mot diéu kho tranh khoi, khi
khong con su che chd cua hé théng r& cay RNM, bai bién v6i bun chiém wu thé s& nhanh

chong bi bao mon dudi tdc dong cia song va dong chay.
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A. DRNM khi khéong c6 NBD

’-"'""
(8 P Bai triéu, khong c6 NBD

2

B. DPRNM khi c6 NBD va ria &n dinh thoai
Bun bdi tu bén trong DRNM nhiéu

Bai triéu khi co NBD ¢ xoi day nhe
b Bun di chuy&n vao DRNM

C. DRNM khi c6 NBD va ria bj x6i va vach ngam =3
Bun bdi tu bén trong DRNM it

D. DRNM khi c6 NBD va ria bj x6i va vach 18 thign ———3=
KHéng c6 bun bdi tu bén trong DRNM

p Bai triéu khi c6 NBD c6 x6i day dang ké
Bun di chuyén ra khai bai triéu

Hinh 5. Ring ngdp min suy giam dudi tac dong cua nude bién dang.

Vén dé nay cang trdé nén nghiém trong khi c¢6 sy cong huong véi hién tugng lun sut dat
& khu vuc DPBSCL. Tuy co ché nay can thém thoi gian dé c6 nhimng két qua do dac co tinh
hé thdng va dinh tinh trudc khi dua ra két luan chinh xac nhét, nhimg s6 liéu ban dau da cho
thiy xu thé nay thyc su dang xay ra. Lun sut dit cong hudng voi nudce bién dang lam gia ting
d6 sau nudc nudc bai [14]. Diéu nay lam dudng bo bi sat 1& cho dén khi mot trang thai can
bang méi dugc thiét 1ap véi viéc dudng bo bi lun vao trong [15].

2.3. Anh huong tir hoat déng ciia con nguoi

Mirc d6 va quy mé tic dong ngdy cang ting cua cac tac nhan nhu: hoat dong kinh té—xa
hdi va xay dung cac cong trinh ha tang (cong trinh thuy loi, giao thong, do thi hoa, khai thac
RNM, phat trién ao nudi tom, xay dung dé bién,...) tai PBSCL n6i chung va vung ven bién
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Tay, tinh Kién Giang noi riéng [16]. Viéc chuyén ddi mét dién tich 16n va chuyén ddi qua
nhanh tir san xudt cay con nudc ngot sang nudi tdm nudc 19, nudc man da lam thay doi dot
ngot vé hé sinh thai va méi truong nudc. Qua trinh nay dang dnh hudng manh mé dén kha
ning phat trién bén vimng cta hé sinh thai RNM.

3. Két qua va thao luin
3.1. Cac giai phap bao vé bo da dwoc wng dung tai DBSCL

3.1.1. Dé bién

Day 14 loai cong trinh dugc tng dung sém nhat & PBSCL voéi muc tiéu ban dau 1a quan
1y tai nguyén nude. Pé bién duge bd tri trong tong thé mot hé thong cong trinh thay loi,
thuong 1 phéi hop voi cong va tram bom (Hinh 6). Muc dich ciia hé thdng cong trinh nay
cho ving PBSCL luc biy gio 1a tao ra mot ving ngot dé mé rong dién tich canh tic nong
nghiép, chi1 yéu 1a laa nude. Hau hét cac tuyén dé bién & PBSCL duoc dau tu xay dung rai
rac trong giai doan tir nam 1986-2000. Két cau cong trinh phan 16n 1a dé dat, dé ngan nuéc
triéu dang. Qua nhiéu thap ky, tuyén dé bién nay, dic biét 1a phia bién Ty, di lam viéc rat
6n dinh. Mot phan 1a nho tuyén dé nay it phai chju anh hudng truc tiép tir séng do duogc che
chin sau dai RNM ven bién & khu vyc nay.

Hinh 6. Vi tri dé bién trong twong quan véi dai rimg trude bai.

Tuy nhién, trude xu thé suy giam nhanh chong cta dai RNM noi trén, hang tram kilomét
d€ bién da phai phoi minh tryc tiép doi dién v6i song (Hinh 7). Thiét ké d€ dat khong phai 1a
mot gidi phéap toi1 vu cho dic€u kién nay, dan dén viéc tuyén dé nay dang bi de doa nghiém
trong [17].

Hinh 7. Dai rimg ngap min ven bién tiéu bién 1am 16 tuyén dé dat: (a) Go Cong, Tién Giang; (b)
Vinh Chau, Soc Trang; (c) Bac Liéu; (d) Ca Mau.
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Nguoc lai, c6 nhitng bang ching cho thy tuyén dé‘bién hay cac dang cong trinh thuy
lo1 khéc c6 kha nang 1a mdt trong nhiing tac nhan goép phan lam suy gidm dai RNM ven bién
theo thO‘l gian (Hmh 8 H1nh 9).

Hinh 8. Ring ngap man ven bién trudc dé bién Tan Thanh, Tién Giang (anh Google Earth).

Nhing kién thirc vé sinh truong cua RNM ¢ thé cung cép nhimng co s¢ khoa hoc de ly
giai cho moi quan hé¢ nay. Trong s6 do6 co thé ké dén: (i) cdy RNM khéng hoan toan song
trong moi truong nude man, ma can duoc dinh ky duoc pha lodng bang nguon nudc ngot tur
bo chay ra; (i1) nudc ngot tir cac hé thong kénh bi chin va diéu tiét boi hé thong cong, dan
dén viéc bun cat va dic biét 1a dudng chat trong bun cat lo limg nay khong dugc cung cap
thuong xuyén cho ving RNM, dan dén cay bj thiéu chat va suy kiét; (iii) thiét ké dé bién du
c6 mai doc, nhung van 1a rat dung khi so voi do déc ty nhién cua bai bién (1/3 so voi 1/500),
dan den song phan xa thay d6i khac thudng so voi trude khi c6 cong trinh. Tuy nhién, dén
nay van chwa c6 nhiéu nghién ctru thue sy di sdu vao lam rd méi twong quan nay [6].

Hinh 9. B3i va dai rimg ngdp man thay dbi trudc va sau khi thi cong cbng thuy loi & bién Tay Ca
Mau (anh Google Earth): (a) 2001; (b) 2013 sau khi céng hoan thanh.

3.1.2. K¢ mai nghiéng

Nhu di dé cap ¢ phan trude, loai cong trinh nay hién dang dwoc ing dung rat rong rai &
DBSCL do tinh tirc thi cua n6 trong cong tac bao vé bo trude tdc dong cia song va dong
chay. Nguoc lai véi ke pha song, ké mai nghiéng (Hinh 10) bao vé truc tiép duong bo noi ke
dugc thi cong, ma khong phai 1a hiéu chinh dong chay dé dong bao vé bii bién trudc mat ké.
Mit trai ctia giai phap nay trudc hét 1a chi phi thi cong.
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Hinh 10. M6t mit cit dién hinh tuyén dé bién dugc bao vé boi ké mai nghiéng.

Do vat liéu xay dung (thudng 1a d4 d6 hodc khdi bé tong 1ap ghép) ¢ chi phi cao. Nhuge
diém tiép theo cua giai phap nay 1a do viéc climg hoa duong b, bai trude ké s& phai ddi dién
v6i nguy co x6i 16 cao hon do anh hudng cia séng phan xa. Viée cimg hoa nay ciing tiém 4n
i ro vé mat can béng van chuyén bun cat doc b, dan dén nhitng khu vuc lan can khong
duoc bao v¢ s& bi x61 16. Ngoai ra, vdi trong lugng cong trinh kha 16n, viéc thi cong ¢ nhiing
khu vue ¢6 nén dit mém yéu nhu bo bién Tay PBSCL ciing 1a mot tré ngai 16n (Hinh 11).

Hinh 11. Dién hinh cong trinh k¢ bién bi hu hong do chuyén vi nén mong yéu: (a) Tra Vinh; (b) Tién
Giang; (c) Ca Mau; (d) Bac Liéu.

3.4.3. Pé pha song da do

Pay 1a mot trong nhitng két ciu 1au doi nhat cua cong trinh bién néi riéng va cong trinh
thuy néi chung. Thuong duge sir dung cho nhiing khu vuc cang blen nude sau. Két cdu nay
phai chdng choi truc tiép voi song trong nhitng diéu kién thoi tiét cuc doan nhét (Hinh 12)
[18].
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Hinh 12. Mt cit dién hinh cta dé pha song da db.

Tuy nhién, loai cong trinh rit hiém & khu vuc ven bién DBSCL vi ly do khéi luong cong
trinh rat 1on. Dé cong trinh co thé 1am viéc hiéu qua va 6n dinh & khu vuc bo bién nay, nén
mong can phai dugc gia ¢ hodc tham chi 1a cai tao. Két hop véi vige da khong phai phai la
vat liéu dia phuong & khu vyc nay, dan dén chi phi thi cong rat cao. Hién nay chi co cang
nha may nhiét dién Tra Vinh 13 dang st dung loai cong trinh nay dé bao vé cho khu cang
nhdp nguyén li¢u cia nha méay (Hinh 13).

Hinh 13. B¢ pha song dang da d6 nha may nhiét dién Tra Vinh.

3.1.4. Bé pha song dang hon hop

Hién nay, v6i nhu cau birc thiét phai tim ra giai phap két ciu vira dat dugc yéu cau tiéu
giam song dé bao vé bd, ma van dam bao tinh tmg dung rong rii nhd gia thanh hop 1y. Nhidu
giai phap két ciu di dugc dé xuét va thir nghiém. Trong d6, c6 thé ké dén dé pha song song
dang hdn hop. Y tudng tong quat cuia dang két cdu nay 1a phdi hop két ciu dang coc dong
vao nén dit mém yéu dé dam bao tinh 6n dinh cong trinh, sau d6 két hop vai cac loai vat liéu
khac dé dam bao kha ning che chin song. Hai loai cong trinh dién hinh cho két cdu nay la:
(i) dé pha song coc tre va bé canh cay; (ii) dé pha song coc bé tong ly tam két hop véi da do.

3.4.5. b€ pha song coc tre va be canh cay

Tinh dén nay, tong cong da c6 7.100 m ké duogc thi cong ¢ bd bién phia dong PBSCL
va phia bién T4y con s6 nay 1a 26.000 m [19]. Py 1a mot giai phap dugc nhiam thang dén
muc tiéu chi phi thip, bang cach sir dung vt liéu dia phuong, don gian va phd bién. Thém
vao do, vat liéu cé tu nhién, dugc ky vong it c6 anh hudng dén moi truong thuy sinh. Tuy
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nhién, cac cong trinh nay hién dang cho thiy tudi tho cong trinh ngén, dong thoi hidu qua
tiéu giam song twong d6i giéi han. Nhin chung, loai cong trinh nay chi phu hop cho nhing
khu vuc khong phai d6i mit v6i song 16n (Hs < 0,9 m, Tp < 8s). Pdi v6i nhitng bai bién c6
d6 dbc 16m, loai cong trinh nay ciing khéng c6 nhiéu tinh kha thi. M6 hinh nay d3 duoc thu
nghiém & Kién Giang (Hinh 14), da chimg minh dugc phan nao tinh phi hop cho khu vuc
duong bo ¢ khu vuc nay.

Hinh 14. Két cdu dién hinh cuia dé pha song coc tre va bé canh cdy.

3.4.5. Dé pha séng coc ly tim da d6

Tuong tu nhu dé pha song coc tre va bé canh cay, dé pha song coc ly tim da d6 thay coc
tre bang coc bé tong va bé canh ciy bang da do. Coc bé tong ly tim thuong ¢ chiéu dai tir
khoang 5—7 m, duong kinh D300. Coc dugc dong thanh hao hang, song song nhau, két ndi
bang dam bé tong hodc thép dé tao thanh bd hé khung. Giita hai hang coc, da duoc d6 vao dé
tang kha nang chen chan va pha séng (Hinh 15).

Hinh 15. Két cdu dién hinh cia dé pha song dang coc bé tong ly tam da db.

Khong nhu dang coc tre va bé canh cdy, dé pha song coc ly tim da d6 c6 tudi tho cong
trinh dai hon rat nhi¢u lan. Pham vi tng dung cling linh hoat hon, dac biét 1a cong trinh c6
thé 1am viéc dugc & nhitng khu vuce c6 do sau trén 2 m [20].

3.5. Cac giai phap maoi

Hién tai c6 rat nhiéu giai phap dang duoc nghién ctru va dé xuat. Mot vai trong sb d6 da
dugc thi nghiém ngoai hién truong, va hau hét van con dang trong giai doan danh gia tinh
hidu qua. C6 thé ké dén nhu: Giai phap cong trinh “mém”, thuong la tai geotextile, chira cat

(Hinh 16, 17). Puoc dé xuét dua trén huong tlep can gia thanh thip, thi cong nhanh chéng,
va linh hoat trong ing dung trén nén moéng yéu.
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DE BAO HIEN HO'U

MO HAN, Hmax=1.8m KE GIAM SONG,

Hinh 17. K¢ bao vé bang thi va éng.

bé pha song dang khoi rong y tuong nham dén giai phap cong trinh khéi duc sin, vat
liéu phan 16n 1a bang bé tong cbt thép. Yéu té cbt 16i trong y tuong nay la kha nang thi cong
nhanh chéng, nho viée sir dung nhiing khdi bé tong duc san. Diéu nay giip giam dang ké gia
thanh thi cong cong trinh, dic biét 1a trong diéu kién séng bién. Nhiéu loai két cau da duoc
nghlen clru va thu nghlem ngoal hlen truo*ng (Hinh 18).

Hinh 18. (a) Dé tru rdng—Vién thuy cong; (b) Dé pha song dang rong—Busadco.
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_ Tuy nhién, do cong trinh c6 tinh thir nghiém. Nhiéu tham s6 thiét ké khong rd rang, dén
dén ty 1€ that bai khong nho (Hinh 19) [20].

Hinh 19. Cac két cdu méi bi hu hong trong giai doan thir nghiém.

4. Két luan va Kién nghi

RNM khu vye PBSCL déng vai trd vo ciing quan trong trong qué trinh phat trién bén
virng cua vung. Bao tdn dién tich rung con hién hiru, tién dén phuc hdi dién tich rung da mét
1a myc tiéu séng con néu mudn duy tri sy 6n dinh ctia ving DPBSCL. Nhiéu giai phap ca cong
trinh 14n phi céng trinh dang duoc duge dé xuét cho nghién ciru ciing nhu thir nghiém. Nhiéu
co quan nghién ctru cling nhu chuyén gia da vao cudc tham gia dong gop y kién chuyén mén
ciing nhu chia sé kién thuc dé cung giai quyét van dé rat 1on nay. Bai bao nay da danh gia
dugc mot cach co hé thdng cac giai phap da va dang duoc ap dung tai khu vure bién Ty, Kién
Giang noi riéng va ving bo bién PBSCL néi chung. Uu va nhugc diém cua timg giai phap
da duoc khai quat mo ta dé dua ra mot birc tranh chi tiét vé tinh trang ing dung khoa hoc
cong ngh¢ trong linh vuc bao vé bo ¢ déy S& can nhiéu hon cac nghién ctru cu thé, hay tham
chi 1 chuyén sau dé t6i uu mot vai giai phap c6 tinh kha thi t6t. Tuy nhién, hién tai, c6 thé
thé rit ra mot vai diém mau chét 1am tién dé cho cac nghién ctru chuyén sau tiép theo.

Céc giai phap cong trinh hoac phi cong trinh can phai xem xét tinh hai hoa véi thién
nhién (Building with Nature). Ul tién cac giéi phap hd tro dé thién nhién tu giai quyét van
dé. Bang cach nay c6 thé gitip tim ra cac giai phap co chi phi thap, tinh tng dung rong rai
cao, va quan trong hon ca la giam thiéu cac tac dong tiéu cuc dén méi truong ciing nhu hé
sinh thai dia phuong. C6 thé can phai can nhac dén giai phap thiét 1ap lai ving bai tridu tu
nhién can bang dong luc bun cat hat min, loai bo hoidc chuyen di cac cong trinh ctrng nhu dé,
ke, b bao, ...trudc riung va trong rimg. Tang kha ning bay bun cat mot cach tu nhién trén
bi triéu st dung rao chin ciy nho (tham thu 16n), dao ranh. Cac giai phap cong trinh giam
song néu co can co tinh thim 16n, khong ngan chin sy trao d6i bun cat, giam duoc song phan
xa, han ché ap dung cong trinh ctng. Trong tai sinh loai cay thich hop ¢ noi pht hop & nhing
noi rimg khong c6 kha ning tu tai sinh, t6t nhat 13 tai tao lai diéu kién cho ring ty tai sinh
(khong can trong méi).

Pong gép cho nghién ciru: Xay dung y tuong nghién ctru: L. T.K.T., B.T.V,, T.C.D., Lya
chon phuong phap nghién ciru: L.T.K.T., D.T.V., T.C.D., C.T.V.; Thu thap, phan tich, xu ly
s0 liéu: B.T.V., N.H.T., TK.N,, T.C.D;; Viét ban thdo bai bao: D.T.V., T.C.D., C.T.V,,
N.H.T.; Chinh stra bai bao: B.T.V.
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Léi cam on: Két qua nghién ctru trong bai bdo nay dugc thuc hién véi sy tai trg cua dé tai
cap Bo 2018: “Nghién ctru dic diém x6i 16, dé xuit giai phap phuc hoi va phat trién rimg
ngap man ven bién Tay Nam B§; Thir nghi€ém tai huyén An Minh, tinh Kién Giang”, Ma $6:
TNMT.2018.06.09 do Trudong Pai hoc Tai nguyén va Méi truong Tp. Hd Chi Minh chi tri.
Loi cam doan: Tap thé tic gia cam doan bai béo niy 13 cong trinh nghién ciru cta tap thé
tac gia, chua duoc cong bd & dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chip lgi ich trong nhom tac gia.
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Review of potential measures for recovering and developing
mangrove forest in west coastal zone of Mekong delta, Vietnam
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Abstract: Mangrove forest in West coastal zone of Mekong Delta, Vietnam, plays a very
important role for existence and sustainable development in both social and economical of
low Mekong Delta. There more than 350 km of coast line run through Ca Mau and Ha Tien
are fenced by mangrove. This is a very unique characteristics of this coastal zone when
compare to other provinces of Vietnam in general and Mekong Delta in specific. Mangrove
not only provide habitat for nearshore ecosystem, their roots act as fences protect the coast
line from direct impact from waves and current, erosion driven forces. Unfortunately, these
coast line is witnessing a reverse in morphological process. Many parts of the coast
experience excessive erosion and forest degradation. The reasons could be linked to over—
exploit activities, climate change and land subsidence. This article is reviewing those
reasons and propose corresponding measures to recover mangrove forest and regain land
for west coast of Mekong Delta.

Keywords: Mangrove forest; Low Mekong delta; Coastal protection.
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Tém tit: Do 15 hong hiru hiéu (ng) 1a mot trong nhimg théng s6 dia chat thiy vin chuyén
mon quan trong, ¢6 ¥ nghia xac dinh murc d6 lan truyén nhanh hay cham céc vat chit gay 6
nhiém, nhiém min trong nudc dudi dat. Khu vuc Hai Duong v6i mire d6 min nhat nuée
dudi dit dan xen nhau rat phtc tap, luu lugng khai thac nudc dudi dat ting 1én theo thoi
gian, la nguyén nhan gay xam nhap man, dé duoc Iya chon la khu vye nghién ctru. Str dung
phuong phap thi nghiém bom nudc va ép dung dich mubi & gan ranh gidi man—nhat nudc
duéi dat va bang cach st dung mé hinh Modflow va MT3D da xac dinh duoc do 16 héng
hiru hiéu tang Pleistocen (qpi) tai khu vuc xd Cam Hoang, huyén Cam Giang, tinh Hai
Duong bang 0,23.

Tir khoa: Nhiém man; Hat nudc thi nghiém; Dung dich chét chi thi; Do 16 réng hiru hiéu;
M0 hinh so.

1. Pit van dé

Mot trong cac thong sb dia chit thuy van quan trong can duogc xac dinh khi diéu tra danh
gi4 tai nguyén nudc dudi dat 1a d6 16 hong hiru hidu (no), d6 1a phan 16 hong ciia dat da chira
nudc c6 kha ning cho nudce di qua. Nghién ctru xac dinh dugc d6 16 hong hiru hidu c6 ¥ nghia
quan trong trong viéc tinh toan dich chuyén ctia ranh giéi man nhat cta ting chira nudc, tinh
toan kha ning lan truyén vat cht trong moi trudng nude dudi dat nham danh gia kha ning,
téc d6 nhiém ban. Khu vuc thanh thanh phd Hai Duong, noi nude dudi dat c6 nguy co xam
nhap min va nhiém ban rét cao, viée nghién ctru xac dinh do 16 hé)ng hitu hiéu la viéc lam
khong thé thiéu khi diéu tra dia chat thuy van nham danh gia tai nguyén nudc dudi dat.

Xéc dinh d6 16 hong hiru hiéu dugc thuc hién bang cac thi nghiém tai thue dia va chinh
1y tinh toan van phong bang cac phuong phap khac nhau. Ving Hai Duong da thuc hién thi
nghiém & cum 16 khoan thi nghiém CHD3 gan ranh giéi min nhat cta ting chta nuéc
pleistocen (qp) tai x4 Cam Hoang, huyén Cam Giang (Hinh 1). Chét chi thi 1a mubi an (NaCl)
duoc ép vao 1 16 khoan, tién hanh bom nudc & 15 khoan khac. Viéc chinh ly x4c dinh d6 16
hong hitu hiéu thyuc hién bang phuong phap mé hinh sé.

Nudce dudi dat (NDD) khu vuc Hai Duong duoc khai thac phuc vu cac nhu cau kinh té
xa hoi cua khu vuc tir xa xua, tuy nhién mire do mén nhat dan xen phtrc tap va do anh hudng
cua viéc khai thac ngay cang tang dang lam tang nguy co xam nhap man. Cung voi thoi gian
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khai thac, dién tich phdu ha thip muc nudc toan ving ngay cang mé rong va tién gan dén
ranh giéi min nhat cua tang chira nuéc Pleistocen ¢ khu vuc xa Cam Hoang, huyén Cam
Giang, Tinh Hai Duong [1-6]. Chat chi thi mudi an (NaCl) dugc ¢p vao cum 16 khoan thi
nghiém CHD3 nhim xéc dinh d6 10 rong htru hi€u ny, la thong s6 anh huong dén s lan truyén
vat chét trong nudc dudi dat va can thiét phai co thé xdy dung mé hinh du bao qua trinh dich
chuyén ranh giéi man nhat nudc dudi dit vé phia trung tim huyén Cam Giang 13 theo hudng
dong chay. So d ranh gi¢i min nhat ting chira nudce Pleistocen (qp1) thé hién trén Hinh 1.

Nghién ctru nay trinh bay phuong phap xac dinh do 16 rong htru hiéu bang phuong phap
thi nghiém ngoai thyc dia ¢ khu vye gan ranh giéi man nhat NDD tang qpi tai xa Cam Hoang,
huyén Cam Giang, Tinh Hai Duong, sau d6 chinh 1y tinh toan bang phuong phap mé hinh sé
st dung mé hinh Modflow va MT3D.
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Hinh 1. So dd vi tri cum thi nghiém ngoai thyc dia.

Pusng ding tri d6 tdng khoang
héa tang gp1. TDS =1.5g/l

2. Phwrong phap nghién ciru va sb li¢u thu thap

2.1. Gidi thiéu vé khu vuc nghién curu

Véi dic diém dia chat thity van & ving Hai Duong, két hop v6i nhu cau khai thac ngay
cang tang, dién bién vé chat lugng nudc va ranh gidi man nhat phirc tap. Nghién ciru xac
dinh d6 16 hong hitu hiéu (no) dugc thuc hién st dung hé giéng c6 san thudc thén Ngoc Lau,
xa Cam Hoang, huyén Cam Giang, tinh Hai Duong. So dd vi tri cum thi nghiém ngoai thuc
dia duoc thé hién trén Hinh 1. D6 16 hong hitu hiéu (no) dugc xac dinh cho ting chia nude
khu vuc gﬁn ranh gigi man nhat NDD tﬁng qp1. CAu trac dia chat thuy van tai dia diém nghién
ctru duoc thé hién trén Hinh 2 [1-11].
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SO PO KHOI CAU TRUC PIA CHAT THUY VAN
T KHU VUC HAI DUONG

CHU GIAI

1KY MIEU DIA CIAT THirY VAN

Ngubi thanh lap:  Hoang Van Duy

Hinh 2. So dd cau trac dia chét thiy van khu vuc Hai Duong.

2.2. Co so khoa hoc

Phuong trinh lan truyén vét chit mo ta co ché dich chuyén (d6i luu) va phan tan thay
dong luc cia NDD c6 hudng dong chay chinh theo phuong x trong khong gian mét chiéu (x,
) duogc viét [7-8]:

2
R 1)
0x 0x ot

Trong d6 Dy 1a hé s6 phan tan thuy dong luc hoc theo hudng x (L%T); C la ndng do chét
hoa tan trong nudc (M/L3); Ux (U = V/nm) van te thuc ctia dong nude tuong tng theo hudng
x vay (M/T); V 1a van tdc Pic-xi; nwn 13 d6 16 rong hiru hiéu; R 1a hé s6 cham tré; t 1a thoi
gian (T).

Hé sb phan tan thuy dong luc xac dinh theo cong thirc sau [7-15]:

D=D’x +D%4 ; D’x=arLU (2)

Trong d6 D’x 12 hé s6 phén tan co hoc twong tng theo hudng x va y (L¥T); D*q 13 hé sd
khuéch tan phan tir trong méi truong rong (L¥T); ar. 1a d¢ phan tan doc.

Phuong trinh (1) chi c6 10i giai duy nhat khi c6 day du cac diéu kién ban dau va diéu
kién bién dugc mo ta nhu sau:

Diéu kién ban dau 12 phan bd ndng do cua vat chat dang xem xét vao thoi diém ban dau
tuy ¥ t=to tai moi vi tri trong mién tinh toan:

c=c,(x,y) 3)

Céc dicu kién bién c6 the 1a mot hodc dong thoi cac dang sau:
- Bién c6 nong d¢ da biét:

C=C,trén T 4)
- Bién c6 gradient ndng d6 phap tuyén voi dudng bién da biét (bién Neumann):
oc R
D, 8_n+ V.(c,—¢)=q, trén Fqc %)

- Bién c6 dong vat chat khuéch tan—16i cudn phap tuyén véi bién da biét (bién Cauchi):
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V,C
V.C-D, 8_C = *  trén bién I qoe (6)
" On n

Trong d6 Vo, Cy tuong mg 1a dong nudc va ndong do chit hoa tan trong nudc qua bién.

2.3. Phuwong phap nghién ciru

2.3.1. Phiong phdp mé hinh hod xdc dinh cdc théng sé lan truyén

Dbi voi truong hop hit nuée tir LK trung tdm va ép dung dich vao LK & gan mién lan
truyén ¢ cac co ché lan truyén chinh [11] thé hién trén hinh 3.

discharge zone

—
28=20.1,/1,
7
V) advection and dispersion KX advection dominated zone s
B2 advection dominatedzone () V77} advection and dispersion (b)

Hinh 3. Hai mién c6 co ché lan truyén chinh trong thi nghiém hut nuéc va ép chét chi thi.

Chiéu rong W ctia d6i thu nudc tir phia thuong luu dong chay vao LK ép nuoce va deéi
cap nude tir LK ép nude cho doi ha luu dong chay [20] c6 gia tri W < 4ny néu hé s thim
phan xung quanh LK nho hon hé s6 thdm cua tang chtra nude. Trong thi nghiém cho chung
ta nong do chat chi thi trong NDP trong LK hut nudc, trong khi 6 mo hinh mét chiéu theo
tuyén di qua LK hat nudc va ép nude lai chi cho két qua ndng d6 chat chi thi tai ria LK hut
nude. Vi vy co thé sir dung nong do tuongddi co dang thé hién trén hinh 1 ddi v6i ndng do
chét chi thi quan tric duge trong LK hut nudc va néng d6 chét chi thi xac dinh theo mo hinh
mot chiéu. Nhu vay hai duong cong phan b néng do tuong dbi nay trong LK huat nuge va
tai dlem mép LK hat nudc ctia md hinh mot chidu vé mat 1y thuyét 1a tring nhau. Néu ky
hiéu noéng do chat chi thi nuéc LK hat nuée 1a Crxvoi gia tri cuc dai la Crkmax va cuc tiéu
CLKmin Va nong dd xéac dinh theo md hinh mot chiéu tai mép LK hut nudc 1a Cip voi gia tri
cuc dai 13 Cipmax va cuc tiéu Cipmin ta ¢6 ndng do tuong ddi LK hit nudc va mép LK hat
nude ciia md hinh mot chiéu nhu sau:

_ CLK _CLKmin . _ C]D _CIDmin
€=t c. 7 CT¢ C 0
LKmax ~ ~ LK min IDmax ~ ~1Dmin
LK hat nwéc LK ép dung
Cio dich chét chi thi
CLK h |=
Cikmax Lo Mién mé hinh mét chiéu------ -
C.« - Néng dd chét chi thi trong LK hut nwéc
C,, - Néng dd chét chi tai mép LK hat nuwéc
— trong mé hinh mét chiéu
S
@ 1 Cc=1
2 o
o B
8 2
g g
m
z Cipmax <
e T =S
~~~~~~ c
S
z
(a) (b)
c 0—_C=0
Thoi gian Thoi gian

Hinh 4. Nong do tuyét ddi (a) va trong dbi (b) NDD trong LK hit nude mép LK hit nude trong mod

hinh mot chiéu.
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2.3.2. So d6 thi nghiém

So d6 thi nghi¢ém gom ba 15 khoan gbm 16 khoan trung tim CHD3 1a 16 khoan hit nuéc
va hai 16 khoan quan sat két hop ep dung dich chat chi thi la CHD3-1 va CHD3-2 tao thanh
1 tuyén cach déu nhau 8m (Hinh 5). Dung dich chi thi dugc st dung 1a muoi NaCl.

8m 8m EDOm/‘\/ )

-~
o
-
=
@,
N
K 0 A J\ 3
H 7 e
CHD3 CHD3-1 CHD3-2

Hinh 5. So db vi tri cac 15 khoan thi nghiém.

L khoan hut nuée c¢6 duong kinh trong 1a 168 mm, 16 khoan ép dung dich chét chi thi
c6 duong kinh trong 1a 90 mm. Thoi gian hut nude va ép dung dich thi nghiém 1a 168h. Hut
nude va ép dung dich mudi duoc bit dau cing mot lic. Luu luong hat nude 1a 705 m3/ngay
(8,15 I/s), luu lugng ép dung dich chat chi thi 1a 432 m3/ngay 0,5 U/s).

Nong d6 chét chi thi duoc xac dinh qua cong thirc biéu dién méi twong quan gitra ndng
d6 mudi an va do dan dién duoc qui d6i ra o diéu kién nhiét do bang 25°C. Po tong khoang
hoa cia NDD tu nhién 1a 0,7 g/l, néng d6 mudi an duge hoa vao NDP 1a 5 g/l tao nén dung
dich c6 do tong khoang hoa 5,71 g/l dung dé ép vao 16 khoan. Sau khi hut nuée thi nghiém
gan dat trang thai 6n dinh va bat dau ép muéi vao 16 khoan quan sat CHD3-1. Nudc trong 16
khoan ¢p dung dich luén dugc xdo tron boi 6 ong ¢p dung dich thuong xuyén nang 1én va ha
xubng trong toan bo chiéu day cot nudc trong 16 khoan. Dau do do dan dién ty dong duoc
dit ¢ gitra ting chira nude [1].

3. Két qua nghién ctru va thio luin
3.1. Két qud chinh Iy mé hinh dong chdy nuwde dwéi dat tai khu v nghién ciru

3.1.1. Nhap dit liéu vé lu6i va budc ludi trong mé hinh

Duya vao ban kinh anh huong cta 16 khoan hut nudc thi nghiém tai chum thi nghiém
CHD3 da xac 1ap dién tich ving 1ap m6 hinh 1a 16km?. Chia toan bd ving nghién ctru thanh
cac 6 ludi véi sb lugng 40 hang va 36 cot (Hinh 6). Kich thudce 6 ludi 1a 1x1m phu hop dé
chay bai toan dich chuyén vat chat.

Hinh 6. Thiét k& luéi sai phan trén dién tich viing nghién ciru.
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3.1.2. Nhép dir liéu vé phan tang dia chét thiy vin

Duya trén mat cit va cot dia téng 16 khoan tai chum thi nghiém da xay dung dugc mod
hinh céu trac dia chét thuy van gom 7 16p 1am nén tang dé xay dung mé hinh dong chay ciing
nhu mo hinh dich chuyen chat ban

- Loép 1: Lép thaim nude yéu bé mat (LCNBM)

- Lép 2: Tang chira nude 16 hong trong cac tram tich Holocene (qh)

- Lép 3: Lép cach nude thude hé ting Vinh Phuc aQi?vps (LCNVP).

- Lép 4: Tang chira nude 16 hdng trong cac tram tich Pleistocene trén (qp2).

- Lép 5: Lop cach nude thude hé ting Ha Noi Q12 3hny (LCNHN).

- Lép 6: Tang chira nude 16 hong trong cac tram tich Pleistocene dudi (qp1).

- Lép 7: Lop cach nuée thude hé tang Vinh Bao Navb, (LCNVB).

3.1.3. Nhap dir liéu vé cac thong sb dia chat thuy van

Céc thong s6 dia chét thily vin ciia cac tang chira nudc chi yéu dwa theo tai liéu hut nude
thi nghi¢m & chum CHD3 va ¢ giai doan trude tinh toan theo diéu kién van dong khong 6n
dinh nho phan mém Aquifer Test, c6 két qua nhu Bang 1 [1].

Bang 1. Thong sb dia chét thuy vin cua cac ting chira nudc.

T S6 hiéu 16 Hé s6 din nuwéc Hé s6 thAm Hé s6 nha nuwéc Ghi
khoan (Km, m*/ngay) (K, m/ngay) dan hoi (ux) chu
1 CHD3 1520 152 0,234
2 CHD3-1 1410 141 0,143
3 CHD3-2 1450 145 0,0114

3.1.4. Nhap dir liéu vé diéu kién bién mé hinh

- Bién bd cap (RECHARGE): Luong b cip cho nudc ngm tai thoi diém bom chum thi
nghiém bang 0.

- Bién béc hoi (Evapo): Luong bdc hoi tai thoi diém bom chum thi nghiém bang 0.

- Bién muc nudc (CHD) duoc gan cho ting cac chita nude gh, qpa, qpi. Tri s6 muc nude
trén cac bién nay dugc xac dinh theo tai liéu 16 khoan quan sat CHD3-2.

3.1.5. Nhap di liéu vé hién trang khai thac: Coi 16 khoan hut nuée 1a cong trinh khai thac
nudc ¢6 cong suat 1a 705 m3/ngay.

3.1.6. Nhap dir li¢u vé myuc nude ban dau: Dit liéu muc nude ban dau dugc lua chon tai thoi
diém trudce trude khi bom chum thi nghi¢m.

3.2. Chinh Iy va danh gid sai sé ciia mé hinh

3.2.1. Két qua chinh 1y mé hinh dong chay nudc dudi dat

Dé chinh ly mo hinh theo bai toan 6n dinh dugc tién hanh dya theo tai liéu quan trac
muyc nudc thue té tai cac cac 16 khoan quan sat. Mirc do tin c@y cia m6 hinh duoc xac dinh
qua sai s6 muyc nudc gitta mo6 hinh va 16 khoan quan sat thuc te Két qua chinh Iy mo hinh
cho thay sai s6 16n nhat 1a 0,155 m tai 16 khoan CHD3—1, sai sb nho nhat 14 0,011 m tai 15
khoan CHD3-2, sai s6 trung binh 12 0,095 m va sai s6 trung binh tuyét d6i 1a 0,095 m (Hinh
7).
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Hinh 7. D6 thi chinh Iy myc nude.

3.2.2. Két qua chinh 1y mé hinh dich chuyén vat chat

Duya trén két qué thi nghiém d6 mudi dé tién hanh chinh 1y céc thong s6 vé do 16 hong
htru hiéu, CE'I’C hé sO phan tan, ty s6 kh’uéch tNén doc va khuéch tdn ngang. Tai cl}l‘lm thi nghiém
CHD3 da tién hanh ép dung dich mudi an 16 khoan CHD3-2, trén co' s¢ do thit lap cac thong
$0 cho mo6 hinh nhu sau:

- Céc diéu kién bién ndng d6 ctia ngudn gay 6 nhiém

Nong d6 khong dbi tai 156 khoan CHD3-1 véi EC=2500 mg/l duoc thé hién trén Hinh 8.

R
Hinh 8. Gan bién ndng d6 khong ddi cho ngudn gay 6 nhiém.

Dbi véi diéu kién bién ndong do ban dau ciia tang chira nude lwa chon ndng do trung binh
ECo= 1200 mg/1.

Diéu kién bién bd cdp ctia mua cho ting chita nudc EC = 0 mg/l.

- Cac thong sén bo cép ctia mua cho tang chira nude EC = 0 mg/l

Céc thong s6 vé hé sé phan tan thuy dong luc trong mé hinh duoc lya tron nhu sau:

+ Ty sb gitra hé s phan tan ngang/ hé sd phan tan doc ldy bang 0,1 (hay noi cach khac
1a hé sb phan tan doc ar = 10 ar).

+ Dqla hé s6 khuyéch tan phan tir trong cat, cudi, soi theo cac huéng dan chuyén mén la
0,3 —0,7x107° cm?/s, Iya chon D4 = 0,0017m?/ngay.
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Bang 2. Cac thong sb dich chuyén ctia mé hinh.

Hé s6 phan tin Hé s6 phan tin Hé s6 khuyéch tan Ghi

Lop ngang (o) doc (ar) phén ti (m2/ngay) chu
1 0,1 0,01 0,00011232

2 0,1 0,01 0,00011232

3 0,1 0,01 0,00011232

4 0,1 0,01 0,00011232

5 0,1 0,01 0,00011232

6 0,1 0,08 0,0017

7 0,1 0,01 0,00011232

- Khuyéch tan phan tr (m?/ngay) h.t, cudi,

Chinh 1y mo6 hinh dich chuyén vat chat tién hanh dya theo tai liéu quan trac nong do EC
tai cac cac 10 khoan quan sat. Muc d6 tin cady cua mo hinh dugc xac dinh qua sai s6 muc nudc
gitra mo hinh va 10 khoan quan sat thuc té (Hinh 9).
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Hinh 9. D4 thi chinh 1y ndng d6 EC tai 15 khoan CHD3.

Theo két qua nghién ctru [16-20] thi do 16 rdng tong cong ctia cat va cudi soi cd do chon
loc t6t 12 0,25-0,5 va clia cat 1an cudi soi 1a 0,2-0,35. Ddi voi dat da bo roi hat tho do 16 rong
hitu hiéu c6 gia tri twong duong v4i do 16 réng toan phan do khong c6 sy ton tai cua céac 16
rong khong thong nhau. Vi vay gia tri d6 16 rong hitu hiéu bang 0,23 xac dinh dugc bang
phuong phap trinh bay trong bai viét theo két qua thi nghiém 1a phu hop, khong c6 sy mau
thuan, nam trong gidi han céac gia tri thuc d6i véi cat cudi soi ting chira nude Pleistocen.

4. Két ludn

Tu két qua phan tich sb liéu thi nghiém hién truong va mé phdng, hi€u chinh béng
phuong phap mé hinh sé dong chay Modlfow va dich chuyén chat ban MT3D di xéac dinh
thong so lan truyén do 16 rdng hiru hiéu ting chira nudc qpl rit ra mot sd két luan nhu sau:

- Qua phén tich, st dung mé hinh s6 Modflow + MT3D va cac két qua thi nghiém hién
truong 1a cong cu t6t dé xac dinh do 18 rdng hiru hiéu cac tang chira nudc 16 hong phuc vu
du bao murc dd nhiém man nudc dudi dat.

- Véi viéc thi nghiém va quan trac nong do chét chi thi mudi dn (NaCl) trong LK hut
nuéce phu hop voi thue té khu vuce nghién ctru d@é danh gia db 16 hiru hiéu ca ting chtra nudc;
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- Phuong phap md hinh sO lan truyén chét hoa tan trong NDP va xac dinh thong s6
theo phuong phap tong hiéu binh phuong 1a rat hiéu qua trong cac bai toan nay;

- Kétqua nghién ctru ¢ khu vyc Hai Duong dé xac dinh d¢ 16 rong hiru hiéu tang chira
nude qpl 13 0,23 rat phu hop, khong c6 sy mau thudn, nam trong gidi han céc gié tri thue dbi
v6i cat cudi soi ting chira nudc Pleistocen.

Pong gop cho nghién ciru: Xay dung y tudng nghién ctru: H.V.D.; Lua chon phuong phap
nghién ctru: H.V.D., T.T.T.; Thu thap, phan tich, xt Iy s6 liéu: H.V.D., N.T.H.; Viét ban thao
bai bao: H.V.D., N.T.H.; Chinh stra bai bao: B.T.H.

Loi cam on: Bai bao nay dugc hoan thanh trong khudn kho thuc hién Dé tai nghién ctru theo
Nghi dinh thu gitra B6 Khoa hoc Cong ngh¢ Viét Nam va B6 Nghién ctru va gido duc Cong

hoa lién bang Dtrc, “Nghién ctu trng dung va phat trlen cong ngh¢ khai thac nudce tham tir
song ¢ Viét Nam phuc vu sinh hoat va san xuat”, ma sb dé tai 60.GER—19.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctru cua tép thé
tac gia, chua duoc cong bo ¢ dau, khong dugc sao chep tir nhiing nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Abstract: The effective porosity (no) is one of the important specialized hydrogeological
parameters, which are significant in determining the fast or slow transmission of polluting
and saline substances in groundwater. In Hai Duong area, the groundwater salinity level is
very complicated, the groundwater quantity extraction increases over time, which is the
cause of saline intrusion. Effective porosity of 0.23 was determined for saline—pale
boundary area at Cam Hoang—Hai Duong Pleistocene aquifer (qp1) by using pumping and
salt pressing experiment methods and the Modflow and MT3D models.

Keywords: Salinity; Laboratory water absorption; Indicator solution; Effective porosity;
Numerical model.



@ TAP CHI ‘
KHi TUQNG THUY VAN

Bai bao khoa hoc

Mot so giai phap ning cao hiéu qua van hanh va giam phat thai
khi nha kinh, gop phan chéng bién d6i khi hau cho cic nha may
nhiét dién va thily dién dang van hanh cia hé thong dién Viét
Nam trong bdi cinh méi

Lé Ngoc Son!
'Pai hoc Thuy loi; lengson99@gmail.com
*Tac gia lién hé: lengson99@gmail.com; Tel: +84-948172868

Ban Bién tap nhan bai: 12/6/2021 Ngay phan bién xong: 5/8/2021 Ngay dang bai:
25/10/2021

Tém tit: Hién nay cac nha may truyén thong 1 nhiét dién than va thuy dién dang nim vai
tro chi phdi trong cung cap dién trong hé thong dién & nudc ta. Tuy nhién, trong vai nim
gan day va nhitng nam toi, v6i su cam két vé giam phat thai nha kinh cua qudc té va Viét
Nam c6 su chuyén dich nhanh chéng vé co cdu ning luong trong hé théng dién va vai tro
ctia cic nha may dién truyén théng s& c6 thay doi. Bai viét phan tich hién trang hé thong
dién va su gia tang cua nang lugng tai tao (mat trodi, gio) trong hé thong, tr d6 dua ra danh
gia cac giai phap va dé xuat quan tam wu tién hai trong nhom giai phap dbi voi cac nha may
dang van hanh 1a (i) nang cap hé thong xtr 1y khi thai cia mot s6 nha may nha may nhiét
dién; (i) nang cao hiéu qua van hanh cua hé théng bac thang thuy dién, gop phan gitt 6n
dinh, giam chi phi va phat thai khi nha kinh chung ciia ctia hé thong dién.

Tur khéa: Hé thong dién; Phat thai khi nha kinh; Hé thong xir Iy khi thai nha méy nhiét
dién; Van hanh t6i vu h¢ thong ho chira thuy dién.

1. Pit van dé

Trong khoang hai thap ky gan ddy va sap t6i, do nhu cdu dién ting rat nhanh, khoang
10% hang ndm nén nhiéu cong trinh nhiét dién than va thuy dién da va dang duoc xay dung.
Céc nha may nhiét dién di vao van hanh tir nam 2000 t6i nay c6 thé ké dén hang chyc nha
may nhu Pha Lai 2, Hai Phong 1&2, Quang Ninh 1&2, U6ng Bi 2& m6 rong (MR), Mong
Duong 1&2, Vinh Tan 2&4, Duyén Hai 1, Nghi Son 1, Thai Binh 1 va mét s6 nha may dang
xdy dung, trong d6 c6 mot s nha may dau tu theo hmh thire BOT sur dung than nhép khau
nhu Nghi Son 2, Van Phong 1 s€ di vao van hanh trong thoi gian toi. Cac bac thang hé chta
thily dién di duoc hinh thanh trén toan bo cac hé thong song chinh ¢ nudc ta (song Da, séng
Ca, song Ba, song S¢€ San, song Pong Nai, v.v.) dong vai trd rat quan trong trong cung cip
nude cho cac nganh kinh té, trong d6 mang lai loi ich phét dién va dam bao an ninh ning
luong rat 16n cho nén kinh té ctia nude ta [1]. Sau Hoi nghi Lién hiép qudc vé bién doi khi
hau & Paris (COP21) nam 2015, cac nude trong d6 c¢6 Viét Nam da c6 cam két vé giam phat
thai khi nha kinh, chdng bién d6i khi hau (BDKH). Viét Nam thé hién cam két cat giam phat
thai cua minh t6i nam 2030 thong qua cac muc tiéu ty cét giam 8% so voi kich ban phat thai
thong thuong quoc gia va 1én t6i 25% voi su hd trg qudc té [2]. Pic biét, nhig nim gan day
cam két qudc té vé giam phat thai cang manh m& hon, cam két cap nhat ciia Viét Nam xac
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dinh bang ngudn luc trong nudc, dén nim 2030 Viét Nam s& giam 9% tong luong phat thai
va c6 thé ting dong gop 1én téi 27% khi nhan duoc hd trg qudc té thong qua hop tac song
phuong, da phuong va thyc hién cac co ché moi theo Thoa thuan Paris vé BDKH [3-6].

O Viét Nam, Nghi quyét ciia Bo Chinh tri 50 55— —NQ/TW ngay 11/2/2020 vé dinh ‘huong
chién luoc phat trién nang luong quéc gia cua Viét Nam dén nam 2030, tam nhin dén nam
2045 (Nghi quyét 55) [7] da dé ra nhidu muc tiéu giam phat thai khi nha kinh tir hoat dong
ning luong so v6i kich ban phat trién binh thudng & muc 15% vao nam 2030, 1én mic 20%
vao nam 2045. Trong do6 co6 cac giai phap ra soat tong thé va co ké hoach sém trién khai nang
cap cong ngh¢ cua cac nha may dién than hién co dé dap ing yéu ciu bao vé moi truong,
khuyén khich phat trién nang luong tai tao, nang cao hiu qua sir dung va bén vimng ngudn
tai nguyén va ning luong, nham dat myc tiéu cam két Vi quoc té vé giam phat thai nha kinh.

Hién nay thity dién ciing v6i cac nha may dién truyén thong sir dung nhién liéu than va
khi dang nam vai tro chi phdi trong cung cdp dién. Tuy nhién, trong vai nim gan day va
nhitng ndm tdi, véi su cam két vé giam phat thai nha kinh va giam ty trong nhién liéu hoa
thach, nhat 13 nhiét dién than ctia qudc té va Viét Nam nhu di néu trén, ¢ su chuyén dich
nhanh chéng vé co cau ning luong trong hé théng dién va vai trd cta cic nha may dién than
va thuy dién s& c6 thay d6i. Hién nay Bo Cong thuong ciing dang gip rat hoan thién du thao
dé an vé Quy hoach phat trién dién luc qubc gia thoi ky 20212030, tAm nhin t6i ndm 2045
(Quy hoach dién VIII) [8] dé trinh Thii tuéng Chinh phii phé duyét.

Nghién ctru nay s& di vao phén tich hién trang, cac giai phap, tong quan tinh hinh nghién
ctru cho timg giai phap, tir 6 1am 1 co hdi nang cap hé thong xu 1y khi thai cia mot sé nha
may nha may nhié¢t dién va nang cao hi¢u qua van hanh cua hé théng bac thang thuy di¢n,
g6p phan giir 6n dinh, giam chi phi va phét thai khi nha kinh chung cta ctia hé théng dién.

2. Phwong phap nghién ciru

2.1. Hién trang hé thong va doi twong nghién ciru

Theo Quy hoach phat trién dién luc Quéc gia giai doan 2011-2020, tam nhin dén nam
2030 diéu chinh (Quy hoach dién VII) [1] dy kién cong suat dat ctia hé thong nam 2020 1a
60 GW (trong do ty trong thuy dién 1a 30,1%; dién than 1a 42,7%; nang lugng tai tao 1a 9,9%).
Ciing theo Quy hoach dién VII thi dén nam 200 thi ty trong ning luong tai tao méi dat dén
21% trong téng cong suat dat 129,5 GW trong khi thuy di€én va nhiét di¢n than lan luot 1a
16,9% va 46,2%. Véi chinh sach khuyén khich phat trién ning luong phat thai thap, nhat 1a
ning luong tai tao, co cdu cac ngudn phat dién da co thay doi rat 16n. Theo bao céo ciia Vién
Ning luong, dén hét nam 2020 thi téng cong suat dit ctia hé thong 1a 69 GW trong do riéng
mat troi va gio di chiém khoang 24%, thily dién 30%, than 31% (Hinh 1).

Nhién liu; GW; %

Mit trdi; 17; 24%
Nhap khiu; 1, 1%
B Thuy dién; 21; 30%

M ND than; 22; 31%

Mt trol;
17, 24% B TB khi; 7; 10%
B ND dau; 2; 2%
W Gi6; 1; 1%

B Sinh khéi: 1: 1%

Hinh 1. Co ciu cong suat ngudn nim 2020 [8].
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Phat thai khi nha kinh (KNK) cua qudc gia theo kich ban phat trién thong thuong qu(f)c
gia giai doan 2014-2030 la tong hop cua 5 linh vuc: nang luong, nong nghiép, st dung dat,
thay doi su dung dat va 1am nghi¢p (LULUCEF), chat thai va cac qua trinh cong nghiép (IP)
(Bang 1).

Bang 1. Kiém ké khi nha kinh nim 2014 va kich ban phat trién thong thudng dén nam 2030 (Pon vi:

triéu tn CO,td) [9].

Nim  Ning lwong Néng nghiép (AF) LULUCF  Chat thai P Téng
2014 171,6 89,8 -37,5 21,5 38,6 284,0
2020 347,5 104,5 -35,4 31,3 80,5 528,4
2025 500,7 109,2 -37,9 38,1 116,1 726,2
2030 678,4 112,1 —49,2 46,3 1403 927,9

Theo s lidu trén thi cong nghiép ning luong (trong d6 chi yéu 1a hoat dong phat dién)
1a dong gop chinh vao lugng khi thai hién tai, cling nhu thap ky téi déu trén 50%, cu thé: nim
2014 (53,4%); 2016 (65%) (Hinh 2); 2020: 61,6%; 2025 (65,5%); 2030 (69,4%). Theo bao
cdo trong giai doan 2000-2014, linh vuc ning luong, cuong d phat thai c6 xu hudng tang
(tir 0,66 1én 1,87 tan COxtd/nguoi). Cuong do phat thai trén mot don vi GDP cua Viét Nam
trong linh vuc nang luong 0,92 kg CO1td/USD nam 2014 cao gap 2,03 1an so v6i trung binh
chung ctia thé gidi, 3,7 lan so voi Nhat Ban; 1,54 1an so voi Thai Lan [3]. So véi nam 2018
¢6 nhiéu nude ting, nhung ciing c6 nhiéu nudc giam mirc phat thai CO,, trong d6 Viét Nam
13 mot trong nude co mire ting cao nhit (20,6%) [10].

6% ® Ning luong 65,0%

14%
= PPU 14,6%
AFOLU 13,9%

Chét thai 6,5%

Hinh 2. Ty trong phat thai khi nha kinh nam 2016 trong cac linh vuc [6].

Nhin vao co cdu ngudn dién nam 2020, ta thiy rang ty trong nhiét dién than (hién nay
chu yéu dung than ngi) va thuy dién chiém vai tro chu dao. Trong cac cong ngh¢ dbt hién tai
thi cac nha may dién dung than ndi antraxit ¢ mic phat thai (kg/GJ nhién liéu) 1a cao nhat.
Do do viéc tap trung vao cac bién phap giam khi thai tur nhiét dién, cting nhu néng cao hiéu
qua van hanh cia cac nha mdy truyén thong hién c6 nay s& gop phan giam dang ké khi nha
kinh.

Sy phat trién bung n6 cta ning luong tai tao, nhat 1a dién mat troi trong khoang hai nam
qua da gay ra khé khan cho van hanh hé thong dién khi ma ty trong dién mat troi qua 16n
nhung chi phat don vao buodi trua, trong khi d6 thi phu tai tang cao vao gio cao diém cuo1
budi chiéu, ty trong nhiét dién cao doi hoi phai co thoi gian nhiéu gid dé tang cong suét bu
vao thiéu hut khi cong suat dién mat troi giam nhanh. Dé dam bao an toan cung cap dién thi
dién mit troi nhiéu noi da bi bat budc cit giam 1am suy giam hiéu qua dau tu. Cong suét cac
nha may dién truyén thong bién doi 16, tang chi phi nhién liéu va chi phi chung ca toan bd
h¢ thong. Diéu nay dit ra van dé cap bach vé tim kiém giai phap sém cho van hanh ciing nhu
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trong quy hoach hé thong dién trong nhitng nim t6i dé dam bao yéu cau cung cip dién 6n
dinh, dap img muc tiéu phai giam phat thai va chi phi hé théng dién trong boi canh méi.

Theo du thao Quy hoach dién VIII, dén nim 2030 (kich ban co sd) cong suat dit 1a
khoang 138 GW, trong do nguén nang lugng gi6, mat troi 1a 26,5%, than 27,2%, thuy dién
18%. Nhu vay so v&i Quy hoach VII thi ty 1¢ nhiét dién than giam nhiéu. Ty trong than giam
nay dugc bl bang cic ngudn phét thai it hon, trong d6 tua bin khi st dung LNG 1a 12,1%.
[8].

Nhu vay, theo Nghi quyét 55 ciing nhu du thao Quy hoach dién VIII & trén, c6 thé thiy
v6i cac nha may dién thi giai phap dé giam phat thai nha kinh c6 thé 13 cho lam hai nhom:
nhém thir nhat 1a ddu tu méi cac nha may véi phat thai thap nhu nang luong tai tao (gio, mat
troi), nhiét dién str dung cong nghé tién tién siéu t6i han (SC) hodc trén siéu téi han (USC),
cac nha may dién khi/ khi hoa long (LNG); nhom thir hai 14 nng cap cong nghé ciia cic nha
may dién than hién co, nhét 1a hé thong xir 1y khi thai va nang cao hiéu qua phdi hop van
hanh cac nha may thity dién nham thay thé, giam chi phi nhién liéu ctia hé thdng dién.

Véi ty trong nang luong tai tao cao trong hé théng, can c6 mot sd giai phap sau dé dam
bao dap ung phu tai khi nguén dién tai tao, nhat 1a dién mat troi khong dam nhan duoc, gitr
6n dinh hé thong:

(a) Pau tr méi cho hé théng tich trit ning lwong (pin tich trit, xdy dung cac nha may
thuy dién tich nang...).

(b) M6 rdng cac nha may thuy di¢n hién co.

(c) Cac nha may nhiét dién (than, khi) truyén thong ting cong suat phat dién bu vao phan
cong suat thiéu hut.

(d) Thay d6i ché d6 va nang cao hiéu qua van hanh ciia cac nha may thuy dién, phdi hop
van hanh cac nha may thuy dién bac thang.

Trong cac giai phap trén, thi giai phap (a) va (b) déu doi hoi co von dau tu 1én nham tao
cong suit du phong cho hé théng. Di voi giai phap (c) thi voi dic diém nha méy ¢ chi phi
phat dién cao, nhat 13 khi nudc ta da phai nhap than va s& phai nhap khi cho phat dién (dbi
v6i nhiét dién dung than nhap hay khi LNG méi hién nay déu c6 gia udc tinh trén 7 cent/kWh)
va dién than c6 d linh hoat thap (thoi gian khéi dong may mét nhiéu gio va tén chi phi nhién
liéu khoi dong). Thém nita, ca nhiét dién than hay khi déu gy phat thai 16n, nhét 1a CO..
Giai phap (d) c6 cac wu diém sau:

- Thoi gian khoi dong va dap tmg phu tai bién d6i nhanh (vai chuc gidy dén vai phut);

- Nhiéu nha may thaty dién c6 ho diéu tiét dai han;

- Cac hd chira trén bac thang c6 thé phéi hop véi nhau;

- Chi phi phat dién thap do khong ton nhién liéu (chi khoang xap xi 4 UScent/kWh);

- Pay la giai phap nang cao hiéu qua van hanh trén hé thng cac hd chira thuy dién da co
nén khong ton chi phi dau tu cong trinh. Nhu vay, s& gop phan giam chi phi dau tu, nhién
liéu va phat thai cia ngudn dién.

Viéc tién hanh nhom giai phap trén 1a can thiét va kha thi, tuy nhién can xép uu tién phy
thudc vao tinh hinh cta hé théng dién. Giai phap (d) c6 thé coi 1a kinh té hon nén trong cac
nhém giai phap trén thi khuyén nghi nén wu tién nghién ctru k¥ ludng hon dé thyc hién.

Vi cac 1y do nhu phan tich néu trén, nghién ctru nay s€ trinh bay nghién ctru cho nhom
giai phap thir hai v6i d6i twong 1a cac nha may nhiét dién va nha may thiy dién bac thang
dang van hanh trong hé thong dién s& dugc trinh bay chi tiét & cac phan sau.

2.2. Phwong phap nghién ciu

Dé danh gia tic dung ctia nhom giai phap cho d6i trong 1a hai loai nha may dién noi
trén, cac phuong phap riéng cho tirng loai nhu sau.

Déi v6i cac nha may nhiét dién: st _dung phuong phap nghién ctru thu thap s6 liéu thuc
dia ctia cic nha méy, so sanh v&i yéu cau tiéu chuan méi trudng va danh gia kha ning thuc
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hién. Theo QCVN 22: 2009/BTNMT [11], cac nha may nhiét dién phai dap tng yéu cau khi
thai nghiém ngat hon. Cu thé 1a: sau ngay 31/12/2014, nong d¢ (C) cua cac théng s6 6 nhiém
1am co s tinh toan ndng do toi da cho phép trong khi thai s& budc phai st dung gié tri cot B,
bang 1, muyc 2.2 trong quy chuén thay vi cot A trude day, ap dung ddi v6i cac to may nha
may nhiét dién hoat dong truéc 17/10/2005. Theo d6, dbi voi cac nha may méi dang lap du
an hay chuan bi xay dung sau ngay ban hanh quy chuén thi da kip c4p nhat chi phi dau tu va
dua vao hop dong mua sam thiét bi. Nhu véy, cac nha may theo tiéu chuan cii can phai kiém
tra, danh gia kha nang cai tao, nang cap.

Cac phuong phap nang cAp cai tao ctia nha may nhiét dién dugc néu trong nhiéu nghién
ctru cong nghé gdm co6 cac hé thong thiét bi sau: (i) khir khi NOy bang SCR (Selective
Catalytic Reduction); (ii) hé thong khtr bui bang ESP (Electrostatic Precipitators); (iii) hé
thdng khir khi SOx bang FGD (Flue Gas Desulfurization) [12—13].

Dbi v6i hé thong hd chira nha may thity dién: st dung phuong phap sir dung mo hinh
toan van hanh hd chtra nha may thuy dién dé danh gia hiéu qua van hanh.

M0 hinh toan cho van hanh hé thong ho chira (VHHTHC)nha may thuy dién duoc chia
thanh hai nhom: (i) mo6 phong; (ii) t01 wu gém: quy hoach phi tuyén, quy hoach dong (dynamic
programming—DP) quy hoach tuyén tinh [14-16]. O Viét Nam, cling c6 mét s6 nghién ciru
nhu: tng dung mé hinh MIKE 11 mé phéng van hanh hé théng lién ho cit giam 1ii cho ha du
Luu vuc séng Srepok [17]; md hinh toan van hanh diéu tiét tdi uvu hé thong hd chira thily dién
ap dung cho Song Bung 2 va Song Bung 4 [18]; nghién ctru van hanh t6i vu sir dung thuat
toan quy hoach dong cho hai hé Son La—Hoda Binh trong mua can [19]; nghién ctru phdi hop
van hanh phat dién sau khi mo rong thuy dién Hoa Binh [20].

Trong cac md hinh toan thi mé hinh tdi uu, quy hoach dong (DP) 1a rat phu hop véi
VHHTHC khi ma do: (1) Bai toan VHHTHC ra quyét dinh cho tumg giai doan ké tiép nhau
khi ma dung tich 1a b1en trang thai va dong chay la bién quyét dinh; (2) DP cho phép giai
quyét bai toan phi tuyén (3) Hiéu qua khi ma sb rang budc ting 1én vi sd 1an 1ap s& giam di.
Céc nghién ctru da chi rd hiéu qua clia phuong phap nay cung véi tbe do xtr Iy cia may tinh
phat trién hién nay. Thuat toan DP vi phan roi rac (Descrete Differential DP—-DDDP) duoc
mo ta chi tiét & [14, 21] s& thu hep nhanh céc t6 hgp muc nudc va ting toc do tinh toan cho
hé théng ho chira.

Céc cong thirc ctia md hinh DP cho hé thong hd chira nhu sau:

Ham muc tiéu: Vay ham muc ti€u cia HTHC theo tiéu chuan dién luong téng cong
HTHC 16n nhat duge chon (voi mdi budc thoi doan khong d6i AT = 01 thang) sé la:

% E:Jrl Vey1) = M’ath{Z E: (D) +~Et(Vt' Q0)} (1)

Trong d6 E*t+1 s& 1a dién lugng 16n nhat liiy tich ctia chuoi gia tri tai trang thai V tuong
Umg tinh dén thoi diém t+1. Doi vGi hé théng ho chta thi Vi va Q: phai hiéu 1a tap hop cac
blen trang thai V(i,)) va bién quyét dinh Q (i, j); i=1 dén N 14 s6 thoi doan; j =1 dén M la
s6 ho.

Dién lugng thanh phan ciia ho i, phat trong thoi doan j duge tinh bang cong thirc:

Eij = 98106 Qpacj Hajp-AT (2)

trong do E; 1a dién lugng phat trong thoi doan AT; 1 1a hiéu suat nha may; Qpa va H lan

luot 14 luu lugng va cft nude phat dién sau khi da trir ton thét; N, Q, H phu thudc vao dac

tinh tua bin va n = f(Q, H).

Ham chuyén trang thai:

Vi ji= Vij + (C(ij)-Qd(iy) + Qkg(ij) — Qtt(ij) — Qyc(ij)- Qpd(ij)).- AT  (3)

Trong do Vij 1a dung tich ho dau thoi doan; Visy,j 1a dung tich ho cudi thoi doan; C 1a ma

tran thé hién su két ndi dong chay trong hé thdng thé hién d6 tré va chira nuéc ciia dong chay

trong hé thong. Vi luu vue nhd va thdi doan tinh toan 1a thang thi C = 1 (tic 1a khéng co

tré); Qq 13 lwu lwong thién nhién dén hodc tir hd chira thuong luu; Qe 1 dong chay khu gira;
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Qt 14 t6n that (xa, boc hoi, thAm va cac t6n that khac); Qye 1a luu lugng chuyén ra tir ho do
yéu cau dung nudc thugng luu; Qpa 12 luu lugng phat dién. Cac rang budc (voi t =1,...,T):

Vinin(ij) < V(ij) £ Vimax,(i) 4)
Qpdmin (ij) < Qpa(i,)) < Q pdmax(ij) ®)
Nmin(i,j) < N(ij) < Nimax(i) (6)

Trong d6 Vimin va Vimax la dung tich (hodc khéng ché qua muc nude) nho nhit va 16n nhét
cho phép; Qumin v Qmax 13 luu lugng nho nhat va 16n nhat cho phép qua tua bin; Nimin va Ninax
1a cong suat nho nhat va 16n nhét (kha dung) cho phép lay tir dic tinh thiét bi (hodc theo yéu
cau hé théng dién).

Trong nghién ctru nay sir dung thuat toan DP vi phan roi rac (Descrete Differential DP—
DDDP) [21]. M6 hinh DP st dung thuat toan DDDP dugc tac gia thuc hién trén 1ap trinh
ngon nglr Visual Basic for Applications (VBA).

Nha mdy thuy dién ap dung trong nghién ctru nay la thuy dién S6ng Hinh trong h¢ thong
hd chira thiy dién séng Ba, v6i cac thong sd cong trinh nhu mo ta 6 Bang 2. HE thong ho
chtra ngoai nhiém vy phat dién, con thoa mén yéu cau phong 1 va dung nudc ha luu, nhat 1a
yéu cau t6i thiéu tai dap dang Péng Cam (Hinh 3) theo quy trinh lién hd [22].

Bang 2. Cac thong s6 chinh cta cac hd chira va nha may thuy dién trong hé thong.

STT Théng sb Pon vi Ayun Ha I-II(’rNo;I;gg Sor;igaBa IS-I(;:l]lgl
I Hbchia
1 MNDBT m 204 255 105 209
2 MNC m 195 242,50 101 196
3 Dung tich hitu ich (Whi) 10°m? 201 108,5 165,9 323
I Nha may thiy dién
1 Cong suét lap may MW 3,0 64,0 220 70,0
2 Cong suat dam bao (90%) MW 2 12,1 333 22,9
3 Luu lugng 16n nhét (Qmax) m’/s 23,4 68,0 393 57,3
4 Cot nudce tinh toan (Htt) m 14 108 62 141

s TD Ayun Ha Qkg(1) TP S6ngBaHa Qks (2) Dap Péng Cam

\ % \ API_______,_ Bién

TD S6ng Hinh
TD Kréng H’'Nang

am (2) Qtn (3)

Hinh 3. So d minh hoa hé théng bbn hd chira trén luu vuc séng Ba.
3. Két qua va thao luin

3.1. Gidai phap ndang cap cac nha mdy nhiét dién hién co dap wng yéu cau bao vé moi truong
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Trén c6 so thu thap tai liéu tir cac nha may nhiét dién dang van hanh cho thiy céc nha
may dién gom Phé Lai 1&2, Hai Phong 1&2, Quang Ninh 1&2, Udng Bi 2 & mo rong dugc
thiét ké theo tiéu chuan cii cdn phai nang cap hé thdng khi thai hodc néu khong dat s€ phai
dong cira. Do vy, cc chil ddu tw nha may gém da 1ap va phé duyét du an dau tu trong khoang
nam 2017-2018 dé lap thém hay cai tao néng cap hé thong khir NOx (SCR), loc bui (ESP),
khir SOx (FGD) nham dam bao yéu cau moi trudng. Tuy nhién vao thoi diém do, viéc gia
phat dién ting 1én do tang von dau tu phat sinh cho nha méay do nang cap cai tao chua duoc
Chinh phu va Bo nganh phé duyét, yéu cau ra soat lai quy chuan va 16 trinh ap dung nén dy
an da tam dung.

Véi théng tu s6 57/2020/TT— BCT [23] moi ban hanh Vé huong dan hop dong mua ban
dién, da cho phép bo sung chi phi can thiét dau tu nang cap hé thong xtr 1y khi thai dé dap
g yéu cau theo quy chuén k¥ thuat méi trudng qudc gia thi viéc khoi dong lai cac du an 1a
kha thi. Thang 7/2021, B) Tai nguyén va Méi truong (TNMT) cling vira ban hanh dy thao
quy chuan k¥ thuat moi truong qudc gia vé bui, khi thai cong nghiép trong d6 bao ham QCVN
22: 2009/BTNMT vé khi thai ctia cac nha may nhiét dién. Nghi quyet 55 cling da néu rd 1a
“kién quyét dong cira d6i v6i cac nha may khong thuc hién nang cap cong nghé theo quy
dinh”. Nhu vay, chu dau tu cac nha may dién di c6 day di co so phép 1y, ciing nhu cach thic
thu lai khoan tién von dau tu thém cho cai tao, nang cp hé théng xir 1y khi thai. Tuy nhién,
hién nay qua trinh tai khoi dong con cham, cac co quan chire nang va cac tap doan nhu EVN
dang dbc thuc chi dau tu cac nha may cdp nhat quy dinh lién quan, thuc hién viéc nang cip
som hé théng xtr Iy méi truong, vira dam bao tiéu chuan moi truong va giam phat thai ctia hé
théng dién.

S liéu ddi véi du an nhiét dién Hai Phong cho thy hién nay ca phat thai NOx va SOx
déu cao gan gip hai 1an phat thai cho phép theo QCVN22:2009/BTNMT, nha may can phai
lap thém hé théng khir NOx (SCR) va nang cip hé thong khir luu huynh (FGD) (Bang 3).
Nhu vay, viéc cai tao, nang cép s€ giam phat thai ro rét.

Bang 3. Thong s phat thai ciia nha may nhiét dién Hai Phong (Cong ty NDHP).

Nong dd phat thai phai thay

Nong d9 toi da cho phép th ) A
ong 4o o1 ¢ia cho phep *heo Nong d¢ phat thai thuc doi, mg/Nm? (K,=0,85;

Théng sb
ong so o TKKT dwgc phé duyét,

nhiém s té, mg/Nm® K\=0,6) QCVN22:
mg/Nm? (TCVN 5945-1995) 2009/BTNMT)
Bui 100 80100 102
SO« 500 400-500 255
NOx 1000 700-1000 510

3.2. Gidi phdp phéi hop va nang cao hiéu qua vin hanh nha may thiy dién

Trén co sé sd lidu thuc té van hanh thu thap dugc ctia nha may thiy dién Séng Hinh
trong 5 nim (2001-2005), luc d6 hé théng c6 bon nha may 1a Ayun Ha, Krong H’ning, Song
Ba Ha, Song Hinh van hanh phat dién, mé hinh DP duoc ap dung dé so sanh. Theo quy trinh
van hanh hé thong ho chira, luu lwong phai dam bao cho  dap dang DPong Cam de phuc vu cap
nude tudi cho nong nghiép duoc dua vao rang budc cap nude cia hé thong tdi thicu 1a 30

m?/s (thoi ky cAp nudc gia ting tir thang 12 dén thang 3), 40 m3/s (thoi ky cap nude binh
thuong tir thang 4 dén thang 5) [22].

Trén co so sb liéu khi twong thuy van trén luu vyc va dong chay khu gitra, két qua md
hinh tinh toan mé hinh téi uvu DP, thdi doan tinh toan 1a mot (01) thang cho hé thdng cho
thay san lugng dién phat ra trung binh nim ting 18n 1a 380,7 (triéu kWh) so véi san luong
dién trung binh nam thyc té phat trong 5 ndm 1a 369,5 (triéu kWh), tuong duong véi ting
khoang 3%.
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Hinh 4. So sanh giita myc nudce hd cac thang thuc té va mé hinh DP (2001-2005).
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Hinh 5. So sanh giita dién lugng cac thang thyc té va mo hinh DP (2001-2005).

Hinh 4 cho thiy so sanh giita muc nude caa tinh toan va thue té cho thdy mo hinh phbi
hop gitra cac ho chtra cho myc nuée Soéng Hinh ludn & muyc nude cao hon trong khi van thoa
mén yéu cu cip nudc ¢ dap Péng Cam, do vy cho két qua cho dién lugng trung binh nim
la cao hon (Hinh 5).

Nhu vay, vi du tinh toan trén cho théy viéc phéi hop van hanh tdt s& nang cao duogc hi¢u
qué van hanh cta cac nha may thuy dién trong khi van thoa man muc tiéu cip nudce cho nganh
khac. Tuy nhién, c6 mot sé han ché hay rang budc chinh can luu ¥ khi thuc hién giai phap
nang cao hiéu qua van hanh cia thiy dién 1a: van hanh phu thudc nhiéu vao diéu kién thiy
van, hd chua thuy dién da muc ti€u con ddm nhan cac muc ti€u khac (cép nudce, dam bao
dong chay tdi thiéu ha luu, phong 1ii...), chu dau tu cta cac nha may trén hé thdng bac thang
c6 thé khac nhau nén doi hoi c6 co ché phdi hop va diéu phdi tong thé cia co quan chirc
nang.

Hién nay thi d tin cdy ctia cong tac du bao thily vin ngay cang duoc nang cao, tao diéu
kién thuan loi cho viéc van hanh ho chira thuy dién. Theo két qua cac nghién ctru gan day déi
v&i mot s6 bac thang thuy dién cho théy viéc phéi hop van hanh tdi uu sé nang cao 10 rét hiéu
qué phat dién ciia hd chira ¢6 dung tich diéu tiét dai han. Mirc ting san lugng dién hay doanh
thu ctia timg nha may c6 thé tang trung binh khoang 3-5% tity vao dic tinh cta timg ho chira
va dong chay dén [14-21]. Diéu nay rat c6 ¥ nghia rat 16n khi ma Viét Nam c6 nhiéu hd chira
va ty trong thuy dién van déng quan trong trong hé thong dién. Pic biét trong nhiém vu diéu
tan, giit on dinh, tiét kiém nhién liéu & nhiét dién, giam phat thai cta hé thong dién nhu da
dé cap o trén.
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4. Két ludn

Qua phén tich trén, trong cac nhom giai phap dé giam khi thai, van hanh on dinh va giam
chi phi ctiia h¢ thong dién thi giai phap néng cap cai tao cac nha may nhiét dién hién c6, nang
cao van hanh hé thong nha may trén bac thang thily dién 1a giai phap kinh té, c6 tinh kha thi
cao va hoan toan chu dong phat huy “ndi lyc” dugc, nén dugc wu tién nghién ctru thyc hién.
Do vay, khuyén nghi co quan c6 thim quyén c6 sy quan tim nghién ctru va co ché chinh sach
khuyen khich 16ng ghép vao hgp dong mua ban dién véi cac nha may dién, dau tu nang cap
h¢ thong xir Iy khi thai nhiét dién, co ché phdi hop cac chu dau tw nha may thiy dién va vai
tro quan 1y, diéu phdi cac co quan ban nganh lién quan dé nang cao van hanh hé thong nha
maéy trén bac thang thiy dién, dam bao an ninh cung cép dién, giam khi thai, giam chi phi hé
thong dién, dong gop vao viéc bao vé moi trudng va chong bién ddi khi hau, phat trién kinh
té dat nude.

Pong gop cha tac gia: Tac gid da xay dung y tudng nghién ctru, lya chon phuong phap
nghién ctru, xtr 1y s liu, viét ban thao bai bao va chinh stra bai bao.

Loi cam on: Téc gia tran trong cam on sy giup dd cua cac co quan truc thuoc Bo Cong
thuong gém: Cuc dién luc va Nang luong tai tao, Vién Nang lugng; Tong Cuc moi tru:(mg
(BO Tai nguyén va Mai truong); Tép doan dién lyc Viét Nam; B mon Thuy dién va Nang
luong tai tao (Truong Pai hoc Thily loi) trong qué trinh khao sat, thu thap s liéu va thuc
hién nghién ctru nay.

Loi cam doan: Téac gia cam doan bai bao nay la cong trinh nghi€n cttu cta chinh tac g1a
chua duge cong bd ¢ ddu, khong duge sao chép tir nhitng nghién ciru trude day; khong co su
tranh chap loi ich.
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Some countermeasures of operational improvement and green
house gas emission reduction, contributing to climate change
prevention for coal-fired and hydropower plants operating in
Vietnam power system in the new context

Le Ngoc Son!
' Thuy loi University; lengson99@gmail.com

Abstract: Currently traditional power plants including coal—fired and hydropower together
has been holding dominant role in electricity production for Vietnam power system.
However, in recent years and coming time, with international and Vietnam’s commitment
on green house gas emission reduction, there has been significant movement of energy
structure in power system and role of traditional power plants shall be changed. This article
analyzes the status of power system and increase in renewable energy (solar, wind) in the
system, then provides assessment of resolutions and proposes to prioritize two among these
resolutions as: (i) to upgrade air quality control system (AQCS) of some coal—fired power
plant; (ii) to improve operational performance of hydropower cascade system to ensure
stability and reduce overall cost and green house gas emission of power system.

Keywords: Power system; Green house gas emission; Air quality control system of coal—
fired power plant; Hydropower reservoir system operation optimization.
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Tém tit: Muc tiéu ciia nghién ciru nay 1a danh gia kha ning cip nudc cho san xuét nong
nghi¢p va sinh hoat cua hd Otuksa, huyén Tinh Bién, tinh An Giang. M6 hinh CropWat
duoc str dung dé tinh toan nhu cau nuéc cho cay lua va hoa mau theo ba md hinh san Xuét:
mo6 hinh 1 (lda—déu phong), mo hinh 2 (déu xanh-lta), mé hinh 3 (ddu xanh—dau xanh—
bap) & hién tai va tuong lai theo ba kich ban blen d6i khi hau (BDKH) (RCP2.6, RCP4.5,
va RCP8.5); tir d6 danh gia kha ning cung cap nudc tir mua va hd chtra cho vung nghién
ctru. Két qua cho thay, trong hién tai va tuong lai giai doan 2040, nguon nudc mua va tu
hd dam bao cung cap nudc cho ca ba md hinh. Tuy nhién, dén giai doan 2060, ho chura
khong cung cap du nudc cho mé hinh 1 theo ba theo kich ban BDKH voi téng nhu cau
nuée lan luot 1a 411,4x10% m?, 399,6x10° m’, va 405,8x10° m’. Dbi véi md hinh 2 va 3,
do chuyén d01 cdy trong nén nhu cau nude giam va hod chira dép tmg du nude. Nghién ciru
tiép theo can xem xét sy van hanh hd vao tung thoi dlem thich hgp vao mua kho va mua
mua, mdi thang hodc mdi 10 ngay dé cé thé sir dung t6i wu lugng nude tir hd cho cac muc
dich str dung nudc.

Twr khoa: CropWat; Nhu cAu nude; Mb hinh san xuét; Kich ban BDKH; Ho chira Otuksa.

1. Mé dau

Viét Nam 1a mot trong cac qudc gia ding dau vé san xuét la gao trong khu vuc Dong
Nam A, véi san luong xap xi 45,88 triéu tin gao nam 2018 [1]. Trong d6, Pong bang séng
Ctru Long (PBSCL) ¢6 uu thé vé dia hinh, ngudén nudc va khi hau phu hop cho canh tac
lta, voi dién tich gieo trf)ng laa chiém 54,5% va san luong loa ca nam chiém 55,9% so véi
ca nude. Nhitng ndm gén déy, dién tich san xudt néng nghiép di duoc mo rong ¢ cac vung
nui tinh An Giang thudc vung dau nguon DBSCL [2]. Nhin chung, nguon nudc cung cap
cho sinh hoat va san xuit nong nghi€p cia tinh An Giang tuong d6i doi dao. Tuy nhién,
Tinh Bién la mot trong hai huyén mién nui cta tinh An Giang c6 mat do séng thip va
ngudn nudc dudi dat duoc khai thac voi luu luong nhé dé phuc vu nhu ciu an udng va sinh
hoat ctia ngudi dan nén lugng nudc cho san xuit noéng nghiép phan 16n dwa vao ngudn
nudc mua, va nudc mit tir cac hd chira nhan tao va mot phan tor nude dudi dat [3]. Ngoai
ra, diéu kién tu nhién, dia hinh ving nai va khan hiém ngudn nuéc tudi trong trong trot vao
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mua kho 1am cho viéc san xuit ctia ngudi dan gip nhiéu kho khan [4]. DPbi v6i cu dan séng
& khu vuc doi ndi cua huyén Tinh Bién, nguén nudc mat duge cung cép chu yéu tir cac hod
chtra nudc phuc vu sinh hoat, trong trot va chin nudi.

Néng nghiép 1a nganh tiéu thy lugng nudc 16n nhat thé gidi va hau hét lugng nudc mat
di 1 do thoat hoi nudc [5]. Luong mua va thoat hoi nude 1a hai yéu td quan trong trong
viéc xac dinh can bang nudc cdy trong [6]. Dudi tic dong ctia bién ddi khi hau (BDBKH), su
gia tang Ve nhiét 4o va blen dong luong mua bat thuong anh huong dén nhu cau nudc tudi
clia ciy trong [7]. Nhu cau vé nudc clia ciy trong cung cip luong nude can thiét dé bu dap
lugng nudce bi mat do thoat hoi nudc tir mit rudng [8] va nhu cau nudc giira cac thoi doan
cho cay trong thay d6i do tac dong chinh ctia nhiét o va luong mua [9]. Mot s6 nghién ctru
gan ddy vé anh huong cua BDKH dé nghién ctru dua ra két qua phan tich, danh gia tac
dong cua BbKH dén linh vuc st dung dat ¢ tinh Binh Phuéc dua trén bd chi s danh gia
theo cac két qua mo hinh khi hau, mé hinh ngap [10]; nghién ctru dé xuat giai phap vé ban
dd dé hién thi thong tin khi twong thuy van dua trén céc file hinh anh ban dd nén dinh dang
JPEG, c6 kha ning chay doc lap, khong phu thudc vao cac cong vu hd tro ban db chuyén
dung [11]; va nghién ctru danh gia tac dong cuia BDKH td&i1 nhiét d§ va lugng mua khu vuc
tinh Quang Binh. Ngoai ra, xu thé bién d6i nhiét d6 va luong mua ciing dugc phan tich cho
giai doan 1988-2018 [12].

Tai PBSCL, rét it nghién ctru vé tinh toan van hanh ho chira phuc vu cac nhu cau ding
nude cho khu vue ving nti (An Giang va Kién Giang). Gan day, nghién ctru kha ning cip
nude cia ho chira O Ta Soc theo cac kich ban BDKH [13]; tuy nhién nghién ciru chua di
sau danh gia kha nang cap nudc cho cac mo hinh san xuat (MHSX) hién tai va theo quy
hoach nham dé xuat MHSX phu hop, thich tng BDKH. Do véy, nghién ctru tinh toan nhu
cau nudc cay trong theo cac kich ban BDKH cho timg MHSX theo phuong phap tiép can
ctia to chirc ndng luong thé gidi (FAO) va hiép hoi bao ton dat cia My (USAD) tir md hinh
CropWat [14] nhdm x4c dinh kha ning cip nudc cua hd chua; tir 6, xem xét trong twong
lai hd chira c6 dam bao cung cap di nudc cho cic MHSX dé phat trién nong nghiép dudi
tac dong cia BDKH 1a diéu can thiét.

Khu vuc d6i nai ctia huyén Tinh Bién, ngudn nudc mit dugce cung cap chu yéu tir ba
hd chira nude 16n trén ndi Cam 14 hd Thanh Long, hd Thuy Liém va hd Otuksa trong tong
s6 tam h6 chira. San xuat nong nghiép trong khu vuc phu thude nhiéu vao tu nhién, rai ro
thiéu ngudn nuéce cip do anh huong cua BDKH la rat cao. Do vay, nghién ciru nay tién
hanh tinh toan va du bao nhu cau nudc va kha nang cap nudc cho san xut néng nghiép va
sinh hoat 1am co s& dé xuit céc phuong an san xuét, hd tro cdc nha ra quyet dinh dinh
huéng khai thac, sir dung va phat trién bén ving tai nguyén nudc trude bdi canh BDKH.
Hb Otuksa duoc chon lam trudng hop nghién ctru thudc huyén ving nai dudi tac dong cia
cac yéu to khi twong thong qua céc kich ban BPKH trong twong lai. Ho nay nam & vi tri
thip, duéi chan ndi va gan voi khu vue san xuat va khu dan cu cia déng bao Khmer.

Khu vyc nghién ctu la hd chtra Otuksa va vung phuc vu san xuét thudc xa An Cu,
huyén Tinh Bién, tinh An Giang (Hinh la). Khu vic hd Otuksa c6 dia hinh dong bang
nghiéng ven chan nii thudc ving Bay Nui vai dién tich Iuu vy 13 2,55 km? va ¢6 cao trinh
tir +5 m dén cao trinh +30 m so véi muc nudc bién. H6 Otuksa 1a hd thuy loi duoc quy
hoach vé6i kha ning cAp nude cho 300 ha nong nghiép va cung cip nudc sinh hoat cho
ngudi dan trong khu vyuc. Tuy nhién, trong nghién ctru nay chi xét kha ning cip nudc cho
khu vuc c6 kha nang san xuét hién tai 1a 52 ha (Hinh 1b).

2. Phuwong phap nghién ciru

2.1. Thu thip va xit Iy s6 liéu

S liéu thir cap duoc thu thap va ngudn sb liéu duoc trinh bay trong Bang 1.
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Bang 1. So liéu va nguodn so liéu.

STT Tén s6 liéu(!) M5 ta Thoi gian Nguodn @

1 Nhiét d6 tbi cao Théng 1978-2019 DKTTVNB

2 Nhiét d6 tbi thap Théng 1978-2019 PKTTVNB

3 Luong mua Téng lwong mua thang 1978-2019 DKTTVNB

4 Téc do gio Théng 1978-2019 DKTTVNB

5 Sb gio néng Thang 1978-2019 DKTTVNB

6 Do am Théng DKTTVNB

7 Dt FAO, 2009

8 Lich thoi vu 2019 NGTKAG

9 Hb chira 2020 SNN&PTNN

10 Nhiét d6 va luong mua Théang 1978-2019 CMIP5, RCP2.6
moé phong 2030-2070 RCP4.5, RCP8.5

M S§ lidu khi twong 14y tir tram Chau Déc.

@ PKTTVNB: Bai khi twong Thuy vin Nam Bo; NGTKAG: Nién giam théng ké An Giang; SNN&PTNT:
S& Noéng nghiép & Phat trién Nong thon; CMIP5 (Coupled Model Intercomparison Project 5): Du 4n dbi
chtng cac mé hinh khi hau 1an 5.

Chithich

o HIOTESa
— Ranh G huyén
B Huyén Tioh Bén

10000

. Chu thich
g. ¥ (] sinh hoat
- Trong trot
] viing nghién ciu
[ Ho Otuksa

Hinh 1. Khu vyc nghién ctru (a) ho Otuksa va (b) Ving phuc vu sinh hoat va san xuét ciia hd
Otuksa (52 ha).
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S liéu nhiét d6 trung binh tbi cao, nhiét d6 trung binh tbi thap va luong mua duge thu
thap tr mo6 hinh khi hau toan cau cua du an ddi ching cac mo6 hinh khi hau lan 5 - CMIP5
(duogc tai tir: https://cds.climate.copernicus.eu/) véi sd liéu trong qua khtr (1978-2019) va
tuong lai (2030-2070). Céc s6 litu BDKH duge danh gia do tinh cdy va hiu chinh theo gia
tri thyc do theo cong thirc chuyén d6i [15]:

AP () = 220 AP (ij) = AP () X Ppsii) (i =1~3Lj =1~12) (1)

contr(j)

AT() = Tscen(]) contr(]) AT@,j) = Tops(i,j) + AT(G)(I =1~31;) =1~12)(2)

Trong d0 Pgcen, Tscen 1an luot 13 lwgng mua trung binh thang va nhiét do thang (toi
cao/tdi thap) theo cac kich ban; Peoners Teoner 1an luot 13 lwong mua trung binh thang va
nhiét do thang (t6i cao/tbi thép) thuc do; Pobs Tops 140 luot 14 lugng mua trung binh ngay
thuc do va nhiét d6 ngay (toi cao/toi thap) thuc do.

2.2. Tinh todn nhu cau ding nuée

Nhu cau nuée tai khu vuc nghién ciru bao gdm (i) nhu cau nudc sinh hoat, (ii) nhu cu
ding nuéc chin nudi va (iii) nhu cau dung nudc trong trot.

(i) Nhu cau nudc sinh hoat:

Nhu ciu nuéc sinh hoat trung binh dugc tinh theo TCXDVN 33:2006 [16] véi cong
thue:

Qsrp = XL (13 /g d) 3)

1000
Trong d6 q; 1a tiéu chuan dung nudc sinh hoat (lit/nguoi/ngay); fi la ty 1¢ dan cu dugc

cap nudc (q; va fi liy theo tiéu chuan Viét Nam [16]; N 1a dan sd tinh toan Gmg véi tiéu
chudn cip nude i (nguoi).
Ty I¢ gia tang dan sb tu nhién duoc xac dinh:
Ny = Ny X (1 + i)™ (nguoi) 4)

Trong d6 N; 1a dan sb ndm dy doan (nguoi); No la dan sd tinh toan nim hién tai
(nguoi); i 14 ty 18 gia ting dan sd tu nhién (%); va n 1a ty sb nam dy doan va nam déan sd
hién tai.

Két qua tinh todn nhu cau nuéc cho sinh hoat dwgc trinh bay trong Bang 2.

Bang 2. Nhu cau dung nude cho sinh hoat.

Nim Ty 1¢ ting din sb i (%) Dén s6 (No) qi fi QSHTB (m’*/ngd)
2020 0,93 500 100 90 45

2040 0,93 602 120 95 68,59

2060 0,93 724 140 98 99,34

(ii) Nhu cu dung nudc chan nudi:

Nude cho gia stic duoc udc tinh bao gdm nude udng cho gia suc va nude dé vé sinh
chudng trai. Tty theo loai gia suc va phuong thitrc chin nudi s& cé luong dung nudc khac
nhau. Vi vdy, nghién ctru udc tinh binh quan nhu cau nuéc cho mdi ca thé va tinh cho toan
bd va cong voi nudce vé sinh chudng trai riéng biét dugc thé hién qua cong thuc:

Qen = 110001 (m®/ngd) (5)

Trong d6 qi 1a tiéu chuan dung nudc sinh hoat (lit/con/ngay); N; 1a s lwong vat nudi
(con) (qi: lay theo tiéu chudn TCVN 4454:2012 [17]) va Ni: 1ay theo Nién giam thdng ké
An Giang. Nghién ctru tinh todn Qcn = 16 m?/ngay.dém cho ba giai doan 2020, 2040, 2060
va két qua duoc trinh bay trong Bang 3.
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Bing 3. Nhu cau ding nude cho chin nudi.

qi Ni QCN (m®/ngd)
Trau 70 50 4
Bo 70 100 7
Lon 25 200 5
Téng cong 16

(iii) Nhu cau dung nudc trong trot:

- Lua chon mo hinh mua tinh toan: Nghién ctru dy bdo nhu cau nudc cua cay tréng
theo lwong nudc tudi tng voi lwong mua thiét ké. HO chira Otuksa thudc cip cong trinh IV
va mirc dam bao phuc vu theo cip cong trinh 1a P = 75% nén nghién ctru lya chon mé hinh
mua Ung voi tan sudt thiét ké P = 75% (theo QCVN 04-05:2012) [18]. Tir sb liéu luong
mua nam thiét ké P = 75%, nghién ctru st dung s6 liéu khi tuong nam 2006 (c6 lugng mua
gﬁn voi lugng mua co tan sut 75%) lam $6 liéu dau vao md hinh gém nhiét do tdi cao,
nhiét d6 toi thap, do am, téc do gio6 va sd gid ning dé md phong nhu cau nude cho ciy
tréng.

- Nhu ciu nuée cho cdy trong: Nhu cau nude cho cdy trong dugce tinh toan theo ba mo
hinh san xu4t nong nghiép véi dién tich cdp nude tinh toan 1a 52 ha (dién tich hién tai) cho
ca ba mo hinh cip nudc: md hinh 1 (lta—dau phong), mo hinh 2 (d4u xanh-lta), mo hinh 3
(dau xanh—dau xanh—bép) ¢ hién tai va tuong lai theo ba kich BDKH (Bang 4). Trong
nghién ctru nay, dé xac dinh nhu cau nudc cho cdy trong, mo hinh CropWat 8.0 dugc sir
dung. M hinh CropWat 8.0 mé phong nhu cau str dung nudc cia cay trong trong cac diéu
kién khi hau, ciy trong va dat dai khac nhau [14], va dugc xé4c dinh theo cong thirc:

IWR; = ETc; — Py (6)

Trong d6 IWR; 1a luong nudc yéu cau tudi trong thdi doan thir i (mm); P 14 luong
mua hiéu qua trong thoi doan thir 1 (mm); ETe = ETo X K¢ la luong béc thoat hoi nudc
trong thoi doan thir i (mm), ETo 1a luong bbc thoat hoi nudc cua ciy trong va K 13 hé sb
cay trong, K. dua trén sb liéu co san tor mo hinh va gia tri Kc sir dung cho ting giai doan
sinh truéng tir du vu, gitta vu va cudi vu [7] (Bang 5).

Béng 4. Tinh todn nhu cau nudc cho cay trong theo cac mo hinh san xuat.

Théng 1l 23] als]el7]s8s]lolw|lul]n

Mua Dong xuin H¢ thu Thu dong

Lia-mau | | ; S ——— |

, \ | | ]

Lia - mau ) . )

Chuyén mau (e —— e
Lua
Mave»

Thoi ky sinh truong va hé sé Ke cta cy laa duge tong hop trong bang 5.

Bang 5. Thoi ky sinh truong va hé s6 Kc cua cdy trong.

Lam dat Giai doan phat trién
A < Chuén 4 é x N
Cay - Dic  pivibng . Tuoi CC(:)?ly nh?:h . Lim Trd g, Thoigian
trong trung - gieo sa Tong i P lam doﬂng‘- h_ sinh truéng
nhanh dong tro co chin
Lua  S§ngay 15 10 5 10 35 25 30 115
Pong 31/12 - 09/4
Xuan Ke 0,7 0.3 0,5 1,05 0,7
Lia  S§ngay 25 20 5 10 35 25 30
Thu 15/8 -22/11
Kc 1,2 1,05 1,1 1,2 1,05 125

Pong
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Luong bdc thoat hoi nudc tiém nang dugc xac dinh theo phuong phap Penman-—
Monteith [14]. Trong nghién ctru nay, cac s6 liéu khi tuong nhu toc do gio, buc xa gia thiét
khong thay d6i do gidi han cua sé liéu quan trac va s0 liéu theo cac kich ban BDKH; va
nghién ciru chi tap trung phan tich thay d6i nhiét do tdi cao va toi thap (Tmax va Timin).

Theo FAO [6], viéc udc tinh lugng mua hi¢u qué hang thang theo phuong phap dich
vu bao t6n dit SCS (Soil Conservation Service) ciia Phong Nong nghiép My (USDA) dugc
tich hop sdn trong mo hinh CropWat 8.0 theo cong thic:

Por = 125 X (125 — 0,2P;y1)/125  Pyoy < 250 mm (7)
P, =125 + 0,1 X Py, P, Pior > 250 mm (8)

3. Két qua va thao luin

3.1. Su thay doi nhiét ds, lwong mua theo cac kich ban BDKH

Su thay ddi nhiét do va luong mua hang thang theo cac kich ban BDKH (theo CMIPS5)
cho thay, nhiét d6 t6i cao, nhiét do ti thap giai doan dén nim 2040 va dén nam 2060 ting
trong khi lugng mua gidm (Hinh 2a, Hinh 2b, Hinh 3a va Hinh 3b). Vao mua khd, lugng
mua giam tir thang 2 d&én thang 5 va trong muia mua, luong mua ting tir thang 6 dén thang
12.

Cu thé, theo ba kich ban RCP2.6, RCP 4.5, RCP 8.5, nhiét d6 tdi cao tang cao nhat déu
vao thang 2, 1an luot 1a 3.8°C, 2.4°C va 3°C giai doan dén nim 2040 (Hinh 2a); ting 4.0°C,
2.9°C va 3.4°C giai doan dén nam 2060 (Hinh 3a). Két qua nay cho thay, nhiét d6 t6i cao co
su bién dong doéng déu qua cac thang cia timg kich ban nhung bién dong khong dong déu
theo ting kich ban. Nhiét do tdi thap co su bién dong, kich ban cang cao thi kha niang bién
d6i bat thuong cua nhiét d6 cang gia ting. Theo ba kich ban RCP2.6, RCP 4.5, RCP 8.5,
nhiét do t6i thap ting cao nhat vao thang 3 va ting lan luot 1a 0.6°C, 0.8°C va 2.8°C giai
doan dén nim 2040 (Hinh 2b), giai doan dén nam 2060 tang lan luot 14 0.4°C, 1.1°C va
1.4°C (Hinh 3b). Theo Vién Khoa hoc Khi twong Thity vin va Bién d6i khi hau [19], nhiét
d6 t6i cao trung binh nim c6 xu thé ting tir 1.7°C-2.7°C (RCP 4.5), ting 3.0°C—3.5°C (RCP
8.5), nhiét do tbi thap trung binh nim c6 xu thé ting tir 1.8°C—2.2°C vao cudi thé ky 21 nén
nhin chung két qua tinh toan cua dé tai twong dbi phu hop.

801 RCP2.6 RCP2.6 72 [4 80 RCP2.6 RCP2.6 72 3
7 RCP45  — RCP45 T\RCP45  — RCP45
601 5 RCP85  — RCP85 60 60 " Rep85  — RCP85 60
/\ P \ 42 2
. 2% w0 g
3 z & /25 ” &
2 18 3201 15 5 14 w7 10770 1 19 716 &
- - 18
2 2 3 -1 | 7T\l s 8,2 BN 5
& 08 o 0 5 4
~ 8= 8 B4 AN o
2 z B X R 1414 ®
¥ 18 20 0
| r0~
2 40 43
.. (b)
3 60 1
t 2 3 4 5 6 7 8 9 10 11 1 1t 2 3 4 5 6 1 8 9 10 11 12
Hinh 2. Sy thay d6i nhiét d6 (a) toi cao va (b) toi thap véi lugng mua giai doan 2040
140 RCP2.6 RCP2.6 13* 5 1401 RCP2.6 RCP2.6 1313
120 RCP4.5 -~ RCP4.5 1204 RCP4.5 — RCP4.5
RCP8.5 RCP8.5 L4 RCP85  — RCP85
100 100 N )
N z
8 ” 72 3% o m ¥ 7z
3 S Q9 g0l a
Seo| /g L 28 390 4 8
3 40 / 32 S 3 401 1%
§ ol \ 14 e A SXL 1§ 5 B g
3 /4 99 474 2 3 10 ° 3 } B
g o™ \Y 2 11 0 %2 55 -2 2 ° o 2
BN 810 00 P
20 -20 \2\0 22 /4 204
45 4 B~ ’ A ]
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Hinh 3. Su thay ddi nhiét do (a) ti cao va (b) téi thdp v6i lwong mua giai doan 2060.
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3.2. Banh gia nhu cau nuoc

Két qua tinh toan gia tri ETO va lugng mua (&mg voi P = 75%) theo thang cho hién tai
va cac kich ban BDKH giai doan 2040 va 2060 lan luot duge trinh bay trén Hinh 4. Tong
nhu cau dung nudc bao gém cho tréng trot, sinh hoat, chan nu6i trong mgt ndm tai thoi
diém hién tai (Hinh 5) va theo cac kich ban BPKH (Hinh 6). Nhu cau ding nudc tng Vé’i
diéu kién khi hau hién tai theo timg mo hinh san xuat 1, 2 va 3 lan luot 1a 383,0x10° m
262,2x103 m? va 218,4x10° m3. Do nhu cau nude cho s1nh hoat va chan nuéi khong thay
d6i theo ba mo hinh (lan luot 1a 16,4x10° m? va 5,7x10° m’), nhu cau nudc cho tréng trot
giam do thay dbi ciy trong. Cu thé, nhu cau dung nudc cho cy trong theo ba mo hinh 1, 2
va 3 lan luot 14 360,9x103 m?, 240,1x10° m® va 196.4x10° m3. Nhu ciu ding nudc cho vu
laa 16n hon nhiéu so vé6i cac vu mau, dic biét 1a vu lta Pong Xuéan do luong mua rat nho
va nhiét d6 cao dan dén luong bdc thoat hoi nude tang. Vao mua kho, trong diéu kién
ngudn nudc tudi cho cdy tréng khan hiém can chuyén ddi cdy trong thich tng phu hop.
Hién tai, theo sd liéu tinh toan so bd hd chtra Otuksa dung tich hd 1a 400x10% m3 thi van
dam bao cung cip nude cho sinh hoat va néng nghiép cho ca ba mé hinh san xuét.

I M Hien tai M rcr2e M RcPas W RCPBSl

Giai doan 2040

158 14 140 ',‘ W 54 ,., 152 ‘64
100+ s 6 T8 73
S
ods o5 4 2 o aezz NS el -.-

Giai doan 2060
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£ z:n

77 167 .o,

o
132481 157 161 158 164
2 124 119
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ol 0 y

Hién tai

235 239
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Hinh 4. Két qua tinh toan (a) Lugng mua (ing v6i P = 75%) theo thang cho hién tai va cac kich
ban BDKH giai doan 2040 va 2060; (b) Gia tri ETo theo thang cho hién tai va cac kich ban BDKH
giai doan 2040 va 2060.
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Hinh 5. Nhu ciu dung nudc hién tai theo tirng mo hinh san XUuét.
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Trong nghién ctru ndy, nhu cau ding nudc cho chin nudi khong thay doi (5,7x10° m?)
va nhu cau dung nudc sinh hoat gia ting theo toc d gia ting dan sd giai doan dén nim
2040 va nam 2060 (1an lugt 1 22,5x10° m?® va 36,9x10° m?) theo ting kich ban BPKH cua
ba MHSX (Hinh 6). Nhu cdu dung nudc theo cac kich ban BPKH (RCP2.6, RCP 4.5,
RCPS8.5) giai doan dén nim 2040 cho thay tong nhu ciu dung nudc cao nhat 1a mé hinh 1
(laa, dau phong) lan lugt 395,3x10° m?, 390,9x10° m3 va 390,0x10° m?. Tong nhu cau
nuéc ctia md hinh 2 (dau xanh, 1aa) theo 03 kich ban lan lugt 1a 238,0x103 m?, 208,5x103
m?, 206.6x10° m® va mé hinh 3 (d4u xanh, dau xanh, bip) theo ba kich ban 1a 187,0x103
m3, 161.4x103 m3, 141.0x10° m3. Nhu cau ding nudc cho cay trong thay doi khong dang ké
qua cac kich ban nhung thay d6i dang ké qua timg MHSX. Kich ban phat thai thép theo mo
hinh 1, 2 va 3 ¢6 nhu cau dung nudc cay trong lan luot 13 364,1x10° m3, 206,8x103 m3 Va
187. 0x10° m’; : kich ban phat thai trung binh thap lan luot 14 359,8x103 m : , 177.3x10° m
130,3x103 m3; kich ban phat thai cao lan luot 1a 358,8x10% m?, 175,4x 103 m’ va 109,8><103
m?. Nhin chung, nhu cdu ding nudc cho trong trot theo ba kich ban BDKH thay doi khong
dang ké giai doan dén nam 2040 va hd chira van dam bao cung cap nudc sinh hoat, trong
trot, chan nudi cho ca ba MHSX.

Téng nhu cau ding nudc giai doan dén nam 2060 theo cac kich ban RCP2.6, RCP 4.5
va RCP8.5 cua timg MHSX thay doi khac nhau. Nhu cau ding nudc cao nhét 1a mé hinh
11an luot 12 411,4x103 m3, 399,6x10> m® va 405,8x10° m3; md hinh 2 1an luot 1a 229,3x103
m?, 218,7x103 m?, 225,1x10° m3 va mo hinh 3 lan luot 1a 108,8x103 m3, 157,6 x10°> m?
176,0x10> m? theo ba kich ban. Kich ban phét thai thap c6 nhu cau ding nudc cho cdy
trong theo ba mo hinh 1, 2 va 3 1an luot 1a 368,8x10° m?, 186,7x10° m?, 138,2x10° m’
kich ban phat thai trung binh thp lan luot 1a 357,0x103 m3, 176,1x10% m3, 115,0x103 m?;
va kich ban phat thai cao 1an luot 14 363,2x103 m3, 182,5x10° m3, 133,4x10% m?

Nhu vay, nhu ciu sir dung nudc cho cay trong ting theo kich ban RCP8.5 va giam theo
kich ban RCP4.5, RCP2.6 giai doan dén nam 2060 so véi giai doan dén nam 2040 trong ca
ba MHSX do su thay doi nhiét d6 va luong mua cua hai giai doan twong mg khac nhau.
Mo hinh 1 (lta, ddu phong) c6 nhu cau nuée 411,4x10° m3,vuot dung tich hd chira dén giai
doan nam 2060 nén ho chira khong dam bao cung cap da nudc. Tuy nhién, & mo hinh 2
(d4u xanh, ltia) va mo hinh 3 (d4u xanh, dau xanh, bap) hd chira ddm bao cung cap du nude.
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Hinh 6. Nhu cdu ding nudc cho tirng mé hinh san xuét theo cac kich ban BPKH (MH: Mb hinh
san xuét; MH1 (laa, dau phong), MH2 (dau xanh, lua) va MH3 (dau xanh, dau xanh, bép)).

3.3. Anh hwéng ciia bién doi khi hdu dén trong trot

Nhu cau nude cho cdy trong co xu hudng giam & cac mic do khac nhau cua ting
MHSX so v6i thoi ky hién tai, riéng m6 hinh 1 ¢6 xu huéng tang voi ty 1€ thap ca hai giai
doan dén nam 2040 va nam 2060 (Hinh 7). Theo kich ban phat thai thap (RCP2.6), nhu cau
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nude trong trot ting & md hinh 1 (1an lugt 0,89%, 2,20%) nhung giam & mé hinh 2 (1an luot
13,88%, 22,24%) va mo hinh 3 (lén lugt 20,66%, 29,63%) giai doan dén nam 2040 va nim
2060. Kich ban phat thai trung binh thép (RCP4.5) ¢6 nhu cau nude giam & ca ba MHSX
(lan luot 0,3%, 26,16% va 33 ,66%) dén nam 2040 va giam (lan lugt 1,07%, 26,68% va
41,45%) dén nam 2060. Nhu cau nudc cdy trong giam twong tu & kich ban phat thai cao
(RCP8.5) ciia ba MHSX (lan luot 0,58%, 26,96% va 44,07%) dén nam 2040 va dén nam
2060 tang (0,63%) ¢ mo hinh 1 nhung giam (1an luot 13 23,99% va 32,04%) & mo hinh 2 va
md hinh 3. Sy thay doi nhu cau nudc (tang/ giam) khong theo quy luat nay c6 thé duoc giai
thich nhu sau: do nhu cu nuéc cua cac MHSX (loai cay trong va mua vy) phu thudc vao
diéu kién khi tugng (trong do luong mua va nhiét do t6t cao, tot thap dugc xem xét trong
nghién ctru ndy) nhung céc yéu t6 khi tuong nay thay do6i khong theo quy luét theo cac kich
ban BDKH giai doan 2040 va 2060 nhu thé hién trén hinh 2 va hinh 3. Nhin chung, két qua
tuong tu nghién ciru tai hd chua O Ta Soc [13] va nghién ctru tai luu vic _song Srepok [20]
mo phong nhu cau nudc ciy trong bang mé hinh CropWat cho thdy nhu cau nuéc cho trong
trot giam theo ting kich ban BDKH.
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Hinh 7. Chénh 1éch (%) nhu cau nudc trong trot cac MHSX trong tuong lai so voi hién tai.

4. Két luan

Theo céc kich ban BPKH cho thay nhiét do ti cao, nhiét d6 tdi thip c6 xu hudng ting
trong khi lugng mua c6 xu huéng giam vao mua kho va ting vao mua mua. Trong diéu
kién hién tai, nhu cau nudc sinh hoat va nong nghi¢p theo mo hinh 1, 2, 3 lan luot 1a
383,0x10° m3, 262,2x103 m3 va 218,4x103 m3 thi dung tich hd chira vin dam bao cung cp
nudce cho ca ba MHSX. Trong tuong lai, dudi tac dong cia BPKH tong nhu ciu ding nudc
thay d6i va ho chira van c6 thé dap tmg lugng nudc cho timg mo hinh tinh toan giai doan
dén nam 2040. Tuy nhién, dén giai doan nim 2060, md hinh 1 ¢ tong nhu ciu nudc theo
kich ban BDKH lan luot 1a 411,4x10° m?, 399,6x10° m?, 405,8x10° m? thi hd chua khong
dap ing dugc va mo hinh 2, mé hinh 3 do chuyén d6i cdy trong luong nudc can sir dung
gidm nén hd chtra van dap tung dii nude. Nhu cau sir dung nude cho cdy trong nam du bao
c6 xu hudng gidm & mic do khac nhau ¢ tirng MHSX.

Nghién ciru so sanh tong nhu cau nudc trong mot nam véi gia thiét trong nam ho luon
duoc trir daytrir lwong nudc trong mot nim cia hd chira, chua xem xét dén sy van hanh cia
ho chira theo thoi gian. Do véy, nghién ciru tiép theo can xem xét sy van hanh ho chira vao
timg thoi diém thich hop mua kho, mua mua, mdi thang hoic mdi muoi ngay dé cé thé su
dung t8i wu luong nudce tu hd chita cho cac muc dich st dung nudc. Vao mua mua, lugng
nude ty nhién ting nhiéu so voi mua khd va nhu cau nudc cia cdy trong it hon do nhan
lwong nudce nay. Vi vay, kién nghi khu vuc nghién ciru can bd tri loai cay trong va lich thoi
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vu thich hop dé sir dung hi€u qua lugng nudc troi. Ngoai ra, nghién clru nay chua xem xét
dén hiéu ich kinh té khi chuyén d6i MHSX.

Pong gép cho nghién ciru: Xay dung y tudng nghién ctru: P.T.T.V.; H.V.T.M.; Lua chon
phuong phap nghién ctu: P.T.T.V; HV.T.M; TVT.;L.H.T.; L.H.K. Thu thap, phan tich, xtr
Iy sb liéuw: P.T.T.V; L.HK.; LH.T,; Viét ban thao bai bao: P.T.T.V; HV.T.M; TVT,;
L.H.T.; L.H.K. Chinh stra bai bao:P.T.T.V; HV.T.M; TVT.; L HK.

Loi cam on: Dy 1a san pham cua dé tai cap B (ma sb dé tai: B2021-TCT-13). Nhom tac
gia xin goi 101 cdm on dén Bo GD&DT va Truong PHCT da tao co hdi cho nhém thyc hién
nghién ctru nay.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1 cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ciru trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Assessment of water supply capacity from Otuksa reservoir for
different production models in Tinh Bien district, An Giang
province
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Abstract: The objective of this study is to assess the capacity of water supply for
agricultural production and domestic use from Otuksa reservoir in Tinh Bien district, An
Giang province. CropWat model was used to calculate water demand for rice and other
crops according to three production models: model 1 (rice—peanut), model 2 (green bean—
rice), model 3 (green bean—green bean—corn) at present and in the future under three
climate change scenarios (RCP2.6, RCP4.5, and RCP8.5); thereby to assess the ability to
supply water from rain and reservoir for the study area. The results show that, at present
and in the future by 2040s, the water resources from rain and from the reservoir would
ensure water supply for all three production models. However, by 2060s, the reservoir will
not provide enough water for model 1 under the three climate change scenarios with total
water demand, respectively, of 411.4x103 m3, 399.6x10° m3, and 405.8x10° m’.
According to models 2 and 3, thanks to crop conversion, the water demand will be
reduced and the reservoir water would meet the demands. Next study needs to consider the
reservoir operation at each appropriate period in the dry and wet seasons, monthly or each
10-day period in order to optimize the use of water from the reservoir for different water
use purposes.

Keywords: CropWat; Water demand; Production models; Climate change scenarios;
Otuksa reservoir.
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Tém tit: Bién d6i khi hau (BDKH) 1a mét trong nhing thach thire lon nhat cua nhén loai
trong the ky 21, d&, dang va s€ lam thay d6i toan dién sau sic qua trinh phat trién va an ninh
toan cau. BDKH s€ lam gia tang tan suat va cudn do thién tai. Trong nhiéu nim qua, Chinh
phii Viét Nam d4 dat duoc nhiing tién bo déang ghi nhan trong cong tac phong tranh va giam
nhe rui ro thién tai. Nganh Cong an 1a mdt trong nhitng bd/ nganh déng gbp quan trong trong
nhitng nd lyc ciia Viét Nam trong cong tac phong chdng thién tai, dac biét trong cong tac
g pho v6i BDKH. Bé c6 thé nang cao hiéu qua dong gop nay ctia nganh Cong an, can thiét
phai danh gia dwoc hién trang cong tac img pho véi BDKH, phong chdng thién tai va tim
kiém ciru nan ciia nganh. Trén co so ap dung quy trinh quan ly rui ro thién tai khep kin 4
budc: (1) Phong ngua, giam thiéu; (2) Chuan bi san sang; (3) Ung pho trong va ngay sau
thién tai; (4) Phuc hoi va tai thiét, bai bao nay trinh bay két qua danh gia theo 4 nhom noi
dung: (i) Co cdu t6 chirc; (ii) Xay dung va lap ké hoach, (iii) Ngudn lyc, va (iv) Trinh d6 va
ky nang cua lyc luong Cong an nhén dan (CAND) tham gia cong tac tng pho voi bién doi
khi hau, phong chdng thién tai va tim kiém ctru nan.

Tir khéa: Ung pho voi bién d6i khi hau; Phong chong thién tai; Tim kiém ctru nan.

1. Mé dau

Quy trinh quan ly thién tai khep kin (Disaster management cycle) la mot cong cu quan
trong va duoc sir dung phd bién ¢ nhiéu qudc gia va ving lanh thd [1]. Nhiéu t chirc, cac nha
khoa hoc str dung khai niém quy trinh quan ly thién tai khép kin 1a qua trinh lién tuc, trong do
cac chinh phu, doanh nghiép va xa hoi dan sy lap ké hoach va giam thiéu céac tac dong cua
thién tai, phan tng trong va ngay sau khi thién tai xay ra va thuc hién cac budc dé phuc hoi
sau khi xay ra thién tai (dién hinh nhu Trung tdm nghién ctru phat trién toan ciu (GDRC) Séo
Carlos Brazil [2]). Quy trinh quan ly thién tai khép kin do [3] dé xuét bao gém sau giai doan
khac nhau: (i) tai thiét, (i1) giam nhe va dy bdo, (ii1) kha nang san sang tmg pho, (iv) canh bao,
(v) ctru trg va (vi) phuc héi. Quy trinh do Chuong trinh Phat trlen Lién hgp quoc (UNDP) va
T chirc ciru tro thién tai ciia Lién hop qubc (UNDRO) dé xuat bao géom niam giai doan.
Trong khi d6 quy trinh kép kin véi 3 giai doan gdm ung phé trong thién tai, phuc hoi sau
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thién tai va giai doan chuén bi va giam nhe trude thién tai duge dé cip dén trong mot so tai
liéu khac [1-2].

Ngodi ra, c6 nhiéu quy trinh quan ly thién tai khép kin khac bao gdm hai giai doan 1a
trude khi xay ra thién tai (gdm phong ngtra, giam nhe va chuén bi sin sang Gmg pho) va sau
khi xay ra thién tai (gom phuc hoi va giam nhe) [4]. Tuong tu, [5] nhan dinh quy trinh quan 1y
thién tai khép kin la mot qua trinh lién tyc cua 2 giai doan: Giai doan trudc thién tai gom
Giam nhe (giam thiéu rui ro va phoi 16 trudc thién tai) va Chuan bi sin sang (lap ké hoach,
chuén bi sin sang tng phd va ngin ngira hlem hoa); Giai doan sau thién tai gdom Ung pho
(giam tac dong cua thién tai thong qua cac nd lyc tmg phod va tim kiém ciru nan) va phuc hoi
(thong qua don dep va tai thiét).

Tuy nhién, quy trinh kin quan 1y thién tai bao gdbm bdn giai doan dwgc xem 13 phd bién
hon ca [6]. Quy trinh nay dugc ghi nhén trong nghién ctru cua Alexander vao nam 2002 [2].
Quy trinh quan ly hiém hoa cta Ngan hang phat trlen Chéau A (ADB) bao gom 4 giai doan la
su tong hoa va két hop cua cac hoat dong lién tiép. ADB nhan manh quan diém, dé co hiéu
qud, quan ly thién tai can dugc thuc hién nhu mot hoat dong toan dién va lién tuc, khong phai
1a mot phan tmg dinh ky d6i véi cac tinh hudng thién tai riéng 1& [7]. Cu thé, quy trinh quan ly
thién tai str dung cho cac chwong trinh phat trién va cac nudc thanh vién cua ADB dugc
khuyen cao ap dung nhu Hinh 1. Tuong tu v6i quy trinh khép kin nhu ADB va nhleu t6 chtc
quoc té, quéc gia cing nhu nhiéu nghién ciru di dé cap dén ¢ trén, chinh quyén bang
Queensland & Uc ciing tap trung vao quy trinh khép kin twong ty trong quan 1y cac rui ro va
thyc hién cac hanh dong phong chdng thién tai (PCTT) [8].

Chujn W= Ung Giai doan
bi pho Ung phé

/ \ Tac dong Truong

clia thién hgp khan
tai cép

Canh béo Phuc hoi va

Gidm Phuc de doa téi thiét
nhe hoi
- 2 Giai doan
Giai doan Chudn bi Phét trién
chuén bi sdn sang qudc gia a1thig
Phong
chéng v
" o iam nh
Phéng Phat LM

chéng e — trién
Hinh 1. Quy trinh quan ly thién tai co ban cia ADB [7].

Co quan Quan 1y Khan cdp Lién bang Hoa Ky (FEMA) quan 1y, phan hdi va thyc hién
cac giai phap phuc hoi, giam thiéu cac tic dong cua thién tai/cac trudng hop khan cap theo 04
giai doan: Giai doan giam thiéu (Mitigation); Giai doan chuan bi (Preparedness); Giai doan
g pho (Response); Giai doan phuc hoi (Recovery):

Nhu vay c6 thé thdy, mic du c6 nhiéu bién thé khac nhau ddi véi sd giai doan trong quy
trinh quan 1y thién tai khép kin nhung phién ban phd bién nhat 1a quy trinh véi 4 giai doan
(minh hoa trong Hinh 2).

- Phong ngura/ Giam thleu (Mitigation): Bao gom cac bién phap giam thiéu dugc 16ng
ghép vao quy hoach phat trién qudc gia va khu virc nham loai bo hodc giam thiéu xdc suét xay
ra hiém hoa thién tai trong twong lai va giam thiéu tic dong ciing nhu thiét hai gdy ra tir
nhirng hiém hoa khong thé tranh khoi.

- Chuén bj (Preparation): Bao gom viéc xdy dung ké hoach hoic sy chudn bi sin sang
tmg pho va phuc hdi trude cac tinh hudng khan cap théng qua cac chuong trinh tang cuong
nang lyc quan 1y va k¥ thuat ciia cac Chinh phu, t chirc va cong dong.
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- Ung pho voi thién tai (Response): bao gdm céac hanh dong thyc hién trong hoic ngay
sau tinh hudng khan cdp, bao gdm cac nd luc ciru nguoi va _ngan ngra thiét hai thém vé tai
san. Trong tam trong giai doan tmg pho 1a dap mg cac nhu cau co ban ciia ngudi dan cho dén
khi tim dugc cac giai phap 1au dai va bén viing hon.

- Phuc héi sau thién tai (Recovery): bao gdm viéc khoi phuc, xay dung lai khu vuc bi anh
huong da duge danh gia va cac nd luc ung phd phu hop da dugc thyc hién trong giai doan
ngay trong va sau thién tai. Muyc dich cua giai doan nay la khoi phuc moéi truong, kinh té va x4
hoi dé dua cong ddng bi anh huodng tré lai trang thai ban dau va phat trién tai thiét hudng toi
cac diéu kién tot hon va bén vimg hon.

Phuc hoi
/ R ETR: \
Ung pho Phong nglra
vdi thién tai va giam thiéu

Thién tai ‘ Chuan bi

san sang

Xav ra

Hinh 2. Quy trinh quan ly thién tai khép kin [6].

Bai bao nay ap dung quy trinh quan 1y thién tai khép kin 4 budc cia ADB dé danh gia
hién trang va dong gop cua nganh cong an ddi véi cong tac ung phd voi blen d6i khi hau
(UPBBKH), phong chdng thién tai (PCTT) va tim kiém ciru nan (TKCN) qudc gia.

2. Phwong phap nghién citu va thu thap sé liéu

2.1. Phwong phap nghién ciru

Viéc danh gia hién trang va dong gop cua nganh Cong an cho cong tic UPBDKH, PCTT
va TKCN dugc tién hanh theo quy trinh 4 budc cia ADB, nhu sau:

- Giai doan phong ngtra va giam thiéu: 1a khoang thoi gian ma Chinh phu, cac Bo, nganh
va dia phuong xay dung va thyc hién cac hanh dong hang nam. Trong do, tap trung vao cac
hanh dong va bién phap nhim loai boé hodc giam thiéu xac suét xay ra hiém hoa thién tai trong
tuong lai va giam thiéu tic dong cling nhu thiét hai gdy ra tir nhitng hiém hoa khong thé tranh
khoi.

- Giai doan chuan bi: 1a giai doan tir khi Chinh phu, cac Bo, nganh va dia phuong xdy
dung va thuc hién cac hanh dong khi cé cac du bédo ng'fln han lién quan dén thién tai. Cac
hanh dong trong giai doan nay sé& tip trung nhiéu vao viéc xay dung ké hoach hodc chuan bi
san sang tng pho va phuc hdi trudce cac tinh hudng khan cap.

- Giai doan ung pho trong va ngay sau thién tai: 1a giai doan tir khi Chinh phu, cac B9,
nganh, dia phuong va cong dong thuc hién cac hanh dong PCTT va TKCN trong va ngay sau
khi thién tai xdy ra. Cac hanh dong chinh tip trung vao cac nd luc ciru ngudi va ngin ngira
thiét hai thém vé tai san.

- Giai doan phuc hoi va tai thiét: 1a giai doan tir khi Chinh phu, cac B9, nganh, dia
phuong va cong ddng xay dung va thuc hién cac hanh dong khoi phuc, xay dung lai khu vuc
bi anh huodng, ciing nhu tiép tuc cac nd luc tng phd phu hop di duoc thuc hién trong giai
doan trén.
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Céc tiéu chi dugc danh gia theo 4 nhom nodi dung: (i) Co cdu to chic; (ii) Xay dung va
1ap ké hoach, (iii) Ngudn luc, va (iv) Trinh d6 va k¥ ning cua luc luong CAND tham gia cong
tac PCTT va TKCN [9].

2.2. Thu thép sé liéu

Dé phuc vu nghién ctru, cac phuong phap phong van bang bang hoi va phong van sau
dugc st dung, cu thé:

- Phong van bang bang hoi: nghién ciru sir dung bang hoi de phong véan va hoi y kién cua
cac can bo trong nganh Cong an nham thu thap thong tin truc tiép nhimg can b Cong an thyc
hién cong tac PCTT va TKCN. Cac ndi dung phan anh trong cac mau phleu diéu tra ndy sau
d6 duoc ma hoa, tong hop, xir Iy va danh gia y nghia thong ké cua cac sb liéu thu thap duoc
thong qua phan mém Excel.

- Phong van sau: Phuong phap phong van sau duoc sit dung nham hiéu sau, hiéu ki vé
ban chit ciia cac nguyén nhan din dén nhiing bét cap va thiéu st trong cong tac PCTT va
TKCN cuia nganh Céng an trong diéu kién BDKH.

3. Két qua va thao luin

Trong muyc nay, bai bao trinh bay két qua danh gia hién trang cong tac UPBDKH, PCTT
va TKCN (sau day goi tat 1a UPT) cua nganh Cong an dya trén céc tai liéu thu thp dugc va y
kién cua cac can bo dang tryc ti€p tham gia chi dao va thuc hi¢n cac hoat dong nay.

3.1. Giai doan phong ngira/ giam thiéu

3.1.1. Co chu tb chtrc

Co 2 ndi dung/ tiéu chi dugc phan tich va danh gia, gom (1) Ra soat va cap nhat H¢
théng vin ban phap quy co lién quan; (2) bam bao sy théng nhat va thong sudt trong phan
cong, chi dao va chi huy giita cic cip/ nganh c6 lién quan tir trung wong dén dia phuong va
cip co s6/cong dong;

B0 Cong an (BCA) di ban hanh mot sé vin ban phap quy c6 lién quan dén linh vuc UPT
cling nhu ddm bdo cong tac phan cong, chi dao va chi huy. Hang nam, B Cong an xay dung
bao cao danh gia két qua va kho khan, han ché trong thuc hién UPT cua ndm trude va xay dung
ké hoach cong tac cho nam sau. Cac ndi dung vé ing pho véi BDKH va cac tac dong BPKH ludn
duoc 16ng ghép va danh gia day du trong cac bao cao va ké hoach cong tic nay.

Ban Chi dao UPT cua Bo Cong an hang nim déu ban hanh K& hoach hoat dong, trong do,
xac dinh rd muc dich, yéu cau, nhiém vu trong tam va phan cong trach nhi¢m cu thé cho Cong
an cac don vi, dia phuong trong céng tic UPT. Cac don vi chirc nang va Cong an cac dia
phuong da cu thé hoa cac chi dao ctia bang ty Cong an Trung wong, ra soat va b6 sung didu
chinh cho phu hop, thudng xuyén dén dbc kiém tra viéc thuc hién cac phuong an, quan triét,
nhit quan va thyc hién nghiém tic phuong cham “4 tai chd” va “3 san sang”.

Nhu vay, trong giai doan phong ngira va giam thiéu, cic ndi dung lién quan dén co cau to
chire, hé théng vin ban phap quy nhim thyc hién UPT di dugc Bo Cong an quan tim va vin
ban hoa. Tuy nhién, cac van ban thuong tap trung vao phan cong cac don vi thuc hi¢n theo
churc nang nhiém vu duogc giao, trong khi do, nhiéu truong hop, diéu kién hién tai cta cac don
vi chtrc nang khong thuc sy thuan lgi dé thuc hién theo chi dao. Do d6, hiéu qua cua cong tac
phong ngira giam thiéu thiét hai ctia thién tai théng qua cac chi dao con mot sd bat cap.

Céc ¥ kién cua can bo chién si (CBCS) va can bd quan Iy tham gia tra 101 khao sat co ban
¢6 nhiéu diém trung hop danh gia trén, cu thé:

“Trong nhimg nim gan ddy, di c6 nhiéu vin ban chi dao va diéu hanh cta Bo vé cac nodi
dung lién quan dén cong tac PCTT va TKCN trong diéu kién BDKH, Bo da c6 nhiéu vin ban
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chi dao cu thé hang nam, ciing nhu nhimg cép nhat va bd sung theo cac chi dao méi cua
Chinh phu. Tuy nhién, hién nay mét s6 don vi dang gap nhiéu kho khan...” [10].

“Cong tac dao tao, tap huén, huin luyén cho CBCS Coéng an cap co sO chua dugc thuc
hién thuong xuyén, méi tap trung thuc hién tap huin dbi véi Lanh dao cAp Phong va can bo
dugc giao gitip viéc Ban chi huy UPT Cong an cac tinh, thanh phd truc thudc Trung wong; dé
xudt thuong xuyén t6 chirc b01 dudng, dao tao, tap huan huén luyén k§ nghiép vu, k¥ ning
PCTT&TKCN cho Céng an cip tinh, cip huyén va cip xi dé thuc hién cong tac PCTT va
TKCN c6 hiu qua cao hon” [10]. “... Can phai c6 ngudn kinh phi va ché d6 chinh sach phu
hop dé hd trg can bo chién si tuc tiép tham gia Gmg pho va khic phuc hau qua do thién tai giy
ra” [10] Két qua danh gia duogc tong két trong Bang 1.

Bang 1. Panh gia so b vé co céu té chire trong giai doan phong ngira/giam thiéu.

Nhom Tiéu chi/ndi dung Panh gia so bj
- H¢ théng van ban phép quy co lién quan dugc ra soat DPam bao
va cap nhat
Co - DPam bao su théng nhét va thong subt trong chi dao Pam bao, tuy nhién con méot s6 han ché
chu tb va chi huy giita cic cip/nganh c6 lién quan tir Trung trong thuc hién, két qua mang lai tai cac
chire wong dén dia phuong/co sé cip ¢ dia phuong, co s¢

- Ra soat kién toan t6 chirc PCTT va TKCN hang nim  Dé dam bao thuc hién ot cong tac chi dao,
can ra soat kién toan t6 churc.

3.1.2. Xay dung va 1ap ké hoach

Pé danh gia hiéu qua cong tac xay dung va thuc hién cac ké hoach hang nim vé UPT, 03
ndi dung/tiéu chi dugce dé xudt xem xét va danh giad nhu sau: (1) Mirc d6 cap nhat cac thong
tin va tinh sat thuc cta cac ké hoach dugc xay dung; (2) Long ghép cac noi dung lién quan
dén UPT trong céc ké hoach, quy hoach phat trién; (3) K& hoach thong tin, tuyén théng va to
chure cac 16p dao tao nang cao trinh d6 nguon nhan lyc cia lyc lugng Cong an nhan dan thuc
hién UPT.

Tai cac cap, thong tin vé thuc hién UPT ludén dugc 16ng ghép va cip nhat vao cac ké
hoach cua nam sau. Tuy nhién, cong tac xay dung va lap ké hoach van chua thuc su sat voi
tinh hinh thyc té tai mot s6 dia phuong, thiéu su thong nhat dong bd. Cac vin ban phap quy,
luat va quy dinh cac cap co lién quan vé UPT di duoc chu dong 16ng ghép dé to chirc quan
triét, pho bién dén can bo chién si (CBCS). Tuy nhién, cac két qua va hién trang cong tac 1ong
ghép chua thyc su 1 rang. Két qua danh gia duoc téng két trong Bang 2.

Bang 2. Danh gia so b vé xay dung va 1ap ké hoach trong giai doan phong ngira/giam thiéu.

Nhém Tiéu chi/ni dung Panh gia so b
- Murc @6 cép nhat cac thong tin va tinh sat thuc cla cac ké Cac thong tin dugc cdp nhét lién
hoach dugc xay dung tuc
Xay - Ldng ghép cac nodi dung lién quan dén UPT trong cac ké D3 duoc timg bude thuc hién, tuy
dung va hoach, quy hoach phat trién nganh (gém 6 ndi dung quy chua c6 cic bao cdo két qua rd
lap ké dinh trong Khoan 5 Diéu 15 cua Luat PCTT) rang va cu thé
hoach - Ké hoach thong tin, tuyén thong va t chuc tap huén, hudn Pugc quan tam va thyc hién trong

luyén, dién tap va ddo tao nang cao trinh do ngu?)n nhan bao cdo hang nam vé UPT
luc cua luc lwong CAND thuc hién UPT

3.1.3. Nguén lyc

Nghién ctru tap trung vao 06 noi dung dé (danh gia cong tac dam bao ngudn lyc (Bang 3).
Trong d6 bao gébm 3 ngudn lyc chinh 14 ngudn nhan lyc, ngudn luc vé co s& vat chat va tai
chinh.

Vé ngudn nhan lyc: két qua diéu tra va phan tich cho thay sﬁ luong CBCS qua dao tao,
tap huan cta nganh Cong an tham gia céng tac UPT la twong do6i cao (gan 80%), nhung luc
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lwong qua dao tao hé trung va so cip con chiém ty 18 16n (35%). Piéu d6 cho thiy chat lugng
ciia CBCS tham gia cong tac UPT con thap, kho c6 thé dap ung nhiém vu dit ra trong thoi
gian sap toi.

Nhan thac dugc tam quan trong trong thuc hién “4 tai chd” trong thuc hién cong tac UPT,
nganh Cong an d tap trung va chi dao theo hudng huy dong ngudn nhan luc tai chd. Dé co thé
hoan thanh tét cong tac UPT, can c6 nhitng co ché, chinh sach hd tro cling nhu c6 nhiing
chwong trinh, dy 4n phat trién nang cao ngudn nhan lyc dic biét 1a lyc luong thuong tryc
chuyén trach, dau tu co s vat chat, phuong tién, trang thiét bj k¥ thuat va cong tac td chuc
can bo dé nganh Cong an dap ung dugc yéu ciu nhiém vu ngdy cang cao cta cong tic UPT.

Nham khuyen khich, dong vién can bo, chién si va cac luc lugng an tam 1am nhi¢m vy, Bo
Cong an da co6 cac van ban, quy dinh, huéng dan cu thé, bao dam ché d9, chinh sach phu hop
cho cac lyc luong 1am nhiém vu UPT. Tuy nhién, qua nghién ctru ra soat mot s6 van ban nay da
duoc ban hanh tir nhimg niam 2008 vé trude va dang tiép tuc duge ap dung.

V& co ciu t6 chirc: Viée chi dinh don vi thuong truc cong tac UPT tai Ban Chi huy UPT
Cong an cac dia phuong con chua rd rang, théng nhét, khong co can bd chuyén trach, chi co can
bo ki€ém nhi¢m nén hi¢u qua cong viéc chua cao, chua dat yéu cau.

V& ché d6 chinh sach: Chua co quy dinh 10 rang vé luc luong chuyén trach, dy bi, xung
kich va kiém nhiém; c6 nhung chua day du vé ché do chinh sach, bdi dudng cho cac luc luong
du bi, xung kich, kiém nhiém tham gia UPT. Chua c6 quy dinh cu thé vé dao tao, cap chung chi
huén luyén ky nang nghiép vu chuyén sau vé cong tac UPT, hudng dan sir dung thuan thyc cac
trang thiét bi, phuong tién ctru ho, ciru nan trong thién tai, sy ¢d nghiém trong cho céc lyc luong.
Chua c6 chinh sach khuyén khich cac hoat dong khoa hoc cong nghé, thu hut dau tu, hop tac qudc
té, huy dong ngudn luc nghién ctru tmg dung khoa hoc cong nghg trong UPT.

Vé phuong tién trang thiét bi: Chua c6 tiéu chuin dinh muc trang bi cho cac luc luong
thu’orng trie chuyén trach, xung kich, dy bi tham gia UPT tir cap tiéu doi, trung doi dén dai
doi... Qua diéu tra danh gia tir cac don vi dia phuong, gan nhu 100% cac phuong tién, trang
thlet b1 ky thuét dang dugc s dung tuy nhién méi chi dap ing dugc khoang 60% nhu cau clia
cong tac UPT. C4 biét c6 nhimg loai phuong tién chua dugc dau tu nhu xe ludng cu tim kiém
ctru nan, tram cong tac di dong. Day 1a mot trong nhing nguyén nhan gay kho khan rat 16n cho
nganh Cong an trong cong tac UPT khi c6 thién tai, sur c6 xay ra.

Hé thdng céc co s0 nghién clru, san xuét ctia khu cong nghiép an ninh ¢6 quy mé nho, chua
trong xtng v6i yéu cau phuc vu chién diu va xay dung luc lugng ctia nganh Cong an trong giai
doan méi: Cac san pham phuong tién k¥ thuat nghiép vu, cong cu hd trg trang bi cho cac don
vi, dia phuong con rat thiéu vé s lugng va chét lugng chua cao; co s¢ vat chét, trang thiét bi va
trinh d9 cong nghé ciia da s cac co so nghién ctru, san xuat c6 ham lugng cong nghé cao thép.
Mang lu6i Kho do B Cong an quan 1y hién nay boc 16 nhiéu han ché. Cac diém kho nho 1¢
phan tan, xa cac diém xung yéu vé thién tai, bo I, tham chi, d& bi chia cét, co lap khi c6 thién
tai, bdo, 1t xay ra. Cong ngh¢ bao quan lac hau; trang thiét bi kho thé so, phan b6 luc lugng
chua hop ly, noi thira, noi thiéu; chua d4p tmg tot nhat yéu cau nhiém vy trong cac tinh hudng
dot xuat cua Nha nude va nganh Cong an. M6t trong nhimg nguyén nhan han ché trén 13 do
viéc dau tu xay dung hé thong kho chua theo quy hoach tong thé ctia toan hé thong [11].

Bang 3. Danh gia so bo vé ndi dung lién quan dén ngudn lyc, giai doan phong ngira/giam thiéu.

Nhém Tiéu chi/ngi dung Panh gia so b

- Dinh ky thyc hién stra chira, bao dudng va dau Ludn duoc dé cap trong ké hoach hang nam, tuy
tu méi nham dam bao nguon lyc (Phuong tién, nhién van con thiéu nhidu vé s lwong va chat
trang thiét bi, nhu yéu phén, cic cong trinh  luong chua cao; co s¢ vat chit, trang thiét bi va

Ngudn PCTT va ngudn luc khac - dam bao nguyén tic  trinh d6 cong nghé con han ché.
luc “4 tai chd”);

- Pinh ky thyc hién stra chira, bdo dudng, dau tu Luén duoc dé cap trong ké hoach hang nam
moi trang thiét bi ciia hé thong thong tin lién
lac, hé thdng canh bdo va h¢ thdng quan ly
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Nhom

Tiéu chi/ni dung

DPanh gia so b

thong tin

Ho trg thuc hién xay dung mdi va nang cap tru
sO, noi lam viéc cia hé thong Cong an cap xa
két hop st dung lam dia diém so tan dan khi ¢
su co, thién tai;

Pau tu moéi nham dam bao ngudn lyc phuong
tién, trang thiét bi thiét yéu cho luc luong Cong
an cap xd theo phuong cham “4 tai chd”;

Quan diém huo’ng vé co so dé dau tu.

K& hoach/du kién Phan bd ngudn lyc tai chinh
cho cac hoat dong hang nam

Phat trién va nang cao chit luong ning luc
CBCS ciling nhu nang cao kha nang huy dong
luc luong CAND thuc hién UPT.

Thyc hién dii ngd can bo chién si thuc hién
nhiém vu UPT.

- Riéng Bo Cong an dd hinh thanh hé thong
Cong an 4 cap, cu thé Bo da trién khai hé thong
Cong an x4 chinh quy dén tit ca cac x4 trén toan
quéc;

- Tuy nhién dé dau tu cic co s¢ ha tang thiét
yéu cling can phai xay dung cac dé an, dy an
dau tu dé dap tng yéu cau da nhiém vu trong do
¢6 cong tac UPT.

C6 nhimng quy dinh trong wu tién phan bé ngudn
kinh phi va trang cip.

bi diu tu thyc hién, tuy nhién trong céc Kké
hoach hang niam vé UPBPKH, PCTT va TKCN
can thuc hién tét hon nira.

Di quan tdm, nhung can bd sung cac ndi dung
vé ché do lrong, phu cép, bao dam quyén loi

cho cac lyc lugng tham gia PCTT va TKCN,
ctru ho cua lyc lugng CAND.

Vé nguon luc tai chinh, B4 Cong an ludn c6 chinh sach wu tién b tri kinh phi va trang
cap, bd sung phuong tién, vét tu phuc vu UPT. Cac don vi lién quan chu dong dé xuat lanh
dao B¢ diéu chinh phan bd ngan sach, bo sung danh muyc va trang cip cho Cong an dia
phuong, tranh tht ngudn luc hd tro tir chinh quyén dia phuong va xa hoi hoa. Panh gia tir
thyc té ndm 2020 v6i tinh hinh thién tai lién tuc, Bo Cong an da chi dao Xuét cap hét cac vat
tu, phuong tién phuc vu cho cong tdc PCTT va TKCN, ciru hg, qua day can nghiém tac danh
gia cong tac dau tu bao dam con chua day du, chua noi dén dau tu dy phong, véi cac diéu
kién va yéu cau cap thiét trén Bo Cong an can tap trung xay dung cac dé an dy an dau tu mua
sim va trang cip dé phuc vu cong tac chién dau, PCTT va TKCN. Két qua danh gia dugc
trinh bay trong Bang 3.

3.1.4. Trinh d6 va k¥ nang

Cac nodi dung lién quan dén viéc phat trién trinh d6 khoa hoc cong nghé cho lyc luong
CAND di dugc dat ra va thuc hién trong Khung chuong trinh hanh dong UPBDKH giai doan
2021-2030, tam nhin 2050 duoc ban hanh ngay 13/01/2020 theo Quyét dinh sé 270/QD-BCA-
HO6. Trong d6, c6 dé cap dén hoat dong nghién ctru khoa hoc va phat trién cong nghé, ting
cudng hop tac qudc té dé ap dung cac thanh twu khoa hoc cong nghé bao vé méi trudng nham
UPBDKH, giam thiéu tic dong xau anh huong dén hoat dong cia cong tac Cong an.

Viéc dau tu hién dai hoa trang bi, phuong tién PCTT va TKCN 1a chi truong va hudng di
dung cua Ban Chi dao UPT B6 Céng an trong cong tac tham muu cho lanh dao Bo t6 chirc
thyc hién, ning cao nang luc, hi€u qua cong tac phong, chéng, ing pho thién tai, va tim kiém,
ctru nan trudc nhimg dién bién phuc tap cta tinh hinh an ninh phi truyén thong hién nay.
Thuc té, viéc trang bi phuong tién PCTT va TKCN, ctru hd van con cham duogc bd sung, phat
trién, nhét 1a cac trang thiét bi chuyén dung, hién dai.

Dé c6 thé c6 duoc nhing nhan dinh v€ trinh d6 va ky nang phuc vu cong tac UPT trong
giai doan phong ngtra va giam thiéu, mot sé danh gia vé hién trang trinh d6 chuyén mén cua
cac CBCS dugc dé cap.

Trong do, tai cép dia phuong, 55% can bo chién si tham gia nhiém vu chung duogc dao tao
chuyén nganh Canh sat, 14% can bd chién si dao tao chuyén nganh An ninh, 12% dugc dao
tao PCCC va 3% dao tao ctru nan, ctru hg. Ngoai ra chi c6 7% luc luong dugc dao tao chuyén
nganh hau can, ky thuat.

- Tham gia véi cong tac ting pho voi BPKH: C6 60% luc lugng Cong an tham gia co
nghi€p vu canh sat, 17% duoc dao tao chuyén nganh PCCC, 8% chuyén nganh An ninh va
5% ctru nan ctru hd, 4% dao tao Hau can - k¥ thuat.
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- Tham gia c6ng tac PCTT: C6 54% can bo chién si dugc dao tao chuyén nganh Céanh sat,
13% 1a PCCC, 12% chuyén nganh An ninh va 9% c6 nghiép vu Hau can - k¥ thuat.

- Tham gia cong tac TKCN: C6 57% lyc luong Cong an dugc dao tao chuyén nganh
Canh sat, 24% la PCCC, 5% Hau can - ky thuat va 3% dao tao chuyén nganh An ninh [12].
Nhin chung cac lyc lugng tham gia cong taic UPBDKH, PCTT va TKCN cua nganh Cong an
chu yéu dugc dao tao chuyén nganh Canh sat binh quan chiém trén 56%, An ninh gan 9%,
PCCC gan 18%, ctru nan, ciru ho 4,5% va Hau can k¥ thuat trén 6%. Do d6 dé dap tng dugc
nhu cau nhiém vu ngay cang cao, viéc phat trién cac co s dao tao cac linh vuc néu trén vé
chit lwong ciing nhu s6 lugng 1a mot trong nhitng nhiém vy hang dau cta nganh Cong an noi
chung va cua cac co so dao tao ciia nganh Cong an noi riéng. B6 Cong an di thuc hién nhiéu
bién phép lién quan dén hoat dong truyén thong va nang cao niang luc cia luc lugng CAND.
Két qua danh gia duoc trinh bay trong Bang 4.

Bang 4. Danh gia so bo vé ndi dung lién quan dén trinh do va k¥ nang, giai doan phong ngira/giam

thiéu.

Nhom Tiéu chi/nfi dung Panh gia so b
- Pay manh 4p dung KHCN trong chi huy, diéu hanh va phdi hop D3 dugc quan tim va

N N v6i cac nganh/don vi 6 lién quan khac trong thue hién UPT tung budc thuc hién
Trinh d0 , , A XA . e o . , ~ . .
va Ky DamA banhoat' dong dien tap phu hop véi cac cap do rui ro cla f?a duq? quan tg}n va

ning sur ¢0, thién tai . tung budc thyc hién
- Hoat dong truyén thong va nang cao nang luc cia lyc lugng D3a dwgc quan tdm va

CAND trong PCTT va TKCN. ting budc thyc hién

Vé cong tac tuyén truyen da c6 nhidu tai lidu, so tay klen thtre, k¥ nang CNCH co ban
nhu: Ky néng xtr Iy cac su ¢o, tai nan thuong gap, tuyén truyén bang pano, ap phich, to roi,.
chii dong phdi hop véi ca co quan, dai bao trong va ngoai lyc lugng nhu Dai truyén hinh V1¢t
Nam, Thong tin x3, K¥ thuat s6 VTV, ANTV, VOV, Cong thong tin dién tir Chinh phii, Tap
chi PCCC,... thuong xuyén tuyén tmyén va pho bién kién thirc vé BDKH, thién tai, cling nhu
nhirng van ban quy pham phap luat vé cong tac UPBDKH, PCTT va TKCN. Noi dung tuyén
truyén bao gdm ca nhiing vi du dién hinh, nhiing giai thich va trao d6i nham thuyét phuc va
ludn giai nhitng thong tin trai chiéu [13].

3.2. Giai doan chuan bi

3.2.1. Co chu tb chtrc

Ban Chi dao UPBPKH, PCTT va TKCN B6 Cong an thuong xuyén doén doc Cong an cac
don vi, dia phuong bao céo tinh hinh trién khai cong tac Gng phé voi cac dot bio, 1i va thién
tai khac nham tap hop béo cao ldnh dao B6 Cong an dé co bién phap xur 1y kip thoi. T6 chirc
thuc hién nghiém tac 24/24 trong ngay theo doi dién bién cua thién tai, bio, mua lii; ban hanh
nhiéu cong dién kip thoi chi dao Cong an cac don vi, dia phuong trong ca nudc. Tap trung
dam bao hé thdng thong tin lién lac hoat dong thong sudt giita co quan BO va Cong an cac
don vi, dia phuong. Trén thyc té Bo Cong an da va dang nghién ctru ban hanh cac phuong an
Chi vién luc luong, phuong tién cua nganh Cong an tham gia (mg phé voi bdo manh d6 bd
vao Viét Nam. Trong d6 xac dinh rd vai tro, chirc nang, va nhiém vu cu thé cua timg don vi,
dia phuong. Ngoai ra, B Cong an ciing phéi hop cung cac bén lién quan trong chu dong ra
soat, xdy dung phuong 4n tmg phé ddi voi timg loai hinh thién tai, sy ¢6 co ban c6 thé xay ra
trén dia ban va thudc pham vi quan 1y; san sang vat tu, trang thiét bi, nhan lyc dé ung phé kip
thoi.

Nhu vay, co thé nhan thdy Bo Cong an da thuc hién twong ddi tot cong tac quan ly va co
cau to chic trong giai doan chuan bi, khi ¢ céc thong tin dy bio ngin han va trung han vé
thién tai, cac hién twong thoi tiét cuc doan,... Két qua danh gia duoc trinh bay trong Bang 5.
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Bang 5. DBanh gia so bo vé ndi dung lién quan dén co cau t6 chuc thuc hién, giai doan chuan bi.

Nhom Tiéu chi/ndi dung Panh gia so bd

- Pam bao thuc hién cac ménh Iénh chi dao cua cép trén, Da dugc quan tdm

- Ra soat va kién toan bd may UPT tai Cong an 04 cp: D3 dugc quan tdm va thuc hién
Cép B0, cép tinh, cap huyén, cip xd); nghiém tuc dén cap huyén va tiép

tuc kién toan dén cép X4,

- Thyc hién tryc ban nghiém tic, theo doi chat ché dién Pia duoc quan tdm va thyc hién
bién cta cac loai hinh thién tai; nghiém tac

- Phéi hop cac don vi chirc ning dam bao cic nha may Da phdi hop thuc hién véi cac don
thuy dién, cac cong trinh thuy 19i van hanh theo diing vi c6 lién quan
quy dinh/quyét dinh va ké hoach cuia timg nam.

Co cau
t0 chure

3.2.2. Xay dung va 1ap ké hoach

Céc don vi dugc phan cong trién khai hoat dong UPT cua Bo Cong an da ludn thuc hién
diéu chinh cac phuong an PCTT, so tan, tim kiém ctru nan, ctru hd phu hop véi dién bién cia
thién tai va cac hién twong thoi tiét cuc doan. Trong So tay huéng dan thyc hién xdy dung cac
phuong 4n tng theo cac loai hinh thién tai twong g v6i cip do rui ro thién tai, cic ndi dung
can phdi thyc hién diéu chinh cho phu hop véi diéu kién thyc té da duoc xéc dinh r5. Can cir
vao cac ndi dung ctia Ban chi dao trung wong vé PCTT [11], nganh Cong an két hop cung cac
don vi lién quan xay dung, 1én ké hoach va diéu chinh cic phuong 4 an tmg pho6 cho mdt s6 ndi
dung tuong tmg voi cac loai hinh thién tai cy thé. Trong do, néu 15 cap do rui ro cua tung loai
thién tai, d6i twong bi anh hudng va phuong an tng phé can thiét dugc trién khai.

Nhu vay co thé théy, cac hoat dong xay dung, thuc hién va diéu chinh cac ké hoach trong
UPT cua B Cong an ciing di dugc thuc hién thong subt va déy da. Tuy nhién, cac thong tin
vé ngudn ngan sach dy kién cho cac cong tac trién khai con chua mo, c6 thé tao ra nhitng bt
loi trong cong tac xdy dung va diéu chinh cac phwong an, dic biét tai cac dja phuong khong
c6 nhiéu ngudn lue dy trit. Két qua danh gia duoc trinh bay trong Bang 6.

Bang 6. Panh gia so b vé ndi dung lién quan dén xay dung va lap ké hoach, giai doan chuén bi.

Nhém Tiéu chi/ni dung Danh gia so bj

- Xay dung, thuong xuyén cap nhat cac ké hoach va phuong Puoc quan tdm dic biét
an cu thé vé nguodn lyc, phén cong va phéi hop thuc hién

- Phéi hop xay dung cac phuong an phong chéng lién quan Puoc quan tdm va thyc
Xy dung va  dén cac rii ro thir cip hién

1ap ké hoach s A 0
- Lap ké hoach vé ngan sach va ngudn tai chinh va xdy dung Ngudn lyc han ché, sir

cac phuong 4n huy dong kinh phi cho cac hoat dong UPT dung kinh phi chi thuong
xuyén

3.2.3. Ngudn luc

Trong giai doan chuan bi, ¢6 3 ndi dung chinh can dugc tién hanh danh gia Vé hi¢u qua
va dong gop cua nganh Cong an cung cac hoat dong chung cua Quoc gia bao gom: (1) Kha
nang dam bao nguon lyc (phwong tién, trang thiét bi, nhu yéu pham, cac cong trinh PCTT va
nguodn lyc khac, dam bao nguyén tic “4 tai ch”’) (2) Kha nang huy dong lyc lugng CAND thuc
hién UPT; (3) Pam bao hoat dong cua hé théng thong tin lién lac, canh bao va quan 1y thong
tin [11].

Trong nhiing nam qua Pang uy Cong an Trung wong va lanh dao B Cong an da quan
tam va chi dao quyét liét cong tac UPT trong toan luc luong Cong an. Chil dong t6 chirc kiém
tra don dbc cong tac UPT cua cac don vi, dja phuong, dic biét tai nhitng dia ban trong diém
vé bao, 1ii; ra soat, thong ké, danh gia thyc lyc vat tu phuong tién PCTT va TKCN toan luc
lwong; kip thoi trang cdp va bo sung kinh phi phuc vu yéu cau “4 tai chd” cho cac don vi, dja
phuong trudc mua mua bao, do do, cong tac ing phd voi thién tai da chu dong hon va céd
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nhiéu chuyén bién tich cuc gop phan han ché thiét hai vé& ngudi va tai san do thién tai, su cd
gay ra.

Tuy vay, nganh Cong an nhét 1a ¢ don vi, dia phuong nhleu noi van chua dap tmg dugc
yéu cau hién tai, phuong an PCTT va TKCN & mét sb noi van chua sat thuc té, cong tac
chuén bi theo phuong chdm “4 tai chd” chua thuc sy duge quan tdm dung mirc, thiéu phuong
tién, thiét bj phuc vu PCTT nén hiéu qua tmg pho, xtr 1y, khic phuc hau qua thién tai chua
cao. O mot s dia phuong, mic du cac ké hoach va phuong an da dugc xay dung va diéu
chinh, song cong tac huy dong ngudn luc van chwa hoan chinh, thiéu tinh théng nhat, chua
mang tinh chuyén nghiép. Cac phuong tién chuyén dung, déc chung chua di manh dé chu
dong tmg pho voi cac tinh hudng thién tai xay ra. Két qua danh gia duoc trinh bay trong Bang
7.

Bang 7. Danh gia so bo vé nodi dung lién quan dén chuan bj nguén lyc, giai doan chuén bi.

Nhém Tiéu chi/ndi dung Panh gia so b

- Ra soat, kién nghi bd sung, stra chita va bao dudng dam Di duge quan tdm va thyc hién.
bao ngudn lyc (phuong tién, trang thiét bi, nhu yéu pham, Can dugc tiép tuc dau tu
céc cong trinh PCTT va ngudn luc khac dam bao nguyén
tic “4 tai chd”);

Ehl?gl?lu? - Kha niang huy dong luc lwgng CAND thwyc hién UPT ba duoc quan tam ‘Vél thuc hién.
& ; (thuong truc, kiém nhiém, chuyén trach, xung kich va du Céan duoc ti€p tuc dau tu
bi);
- Dé}m bao hoat dong cﬁra hé théng thong tin lién lac, hé ba duoc quan tAm ‘Vf:l thuc hién.
thong canh bao va hé thong quan ly thong tin. Can dugc tiep tuc dau tu

3.2.4. Trinh d¢ va k¥ nang

Céc két qua cua hoat dong UPBDKH, PCTT va TKCN cua B¢ Cong an la khong thé phu
nhan, tuy nhién B Cong an ciing dé chi ra cac thiét hut vé mat trinh d¢ va k¥ nang cua cac
CBCS. Két qua danh gia dugc trinh bay trong Bang 8.

Bang 8. Panh gia so b vé ndi dung lién quan dén chuan trinh d6 va k§ ning, giai doan chuan bi.

Nhom Tiéu chi/ndi dung Panh gia so bd

- Kha ning tiép nhan va xur Iy cac thong tin - Thuong duoc giao cho cac CBCS c6 kinh
canh bao tir cdng dong va cac to chitrc/don  nghiém thyuc t€ chuan bi (Giao cho bd phén

vi ¢0 lién quan Tham muu; Hau can; Giao thong, Co dong

Trinh d6 va PCCC thuc hién)
k¥ nang - Kha ning tiép nhan, phan doan tinh hinh va Thuong dugc giao cho cac CBCS c6 kinh
phan g pht hop kip thoi véi cac thong tin - nghiém thyc té chuan bi (Giao cho bd phan
du bao vé thién tai Tham muu; Hau can; Giao thong, Co dong

PCCC thyc hién)

3.3. Giai dogn wng pho trong va ngay sau thién tai

3.3.1. Co chu t6 churc

Trong muc nay, viéc danh gia hién trang, hi€u qua dong gop cua luc lwong CAND trong
thuc hién céac gidi phap cua ca nude nham thue hién nhiém vu UPT duoc dua trén 3 tiéu chi:
(1) Ban hanh kip thoi, chinh xac cac cong di¢n, ménh 1énh nham thuc hién hoat dong UPT;
(2) Két hop va huy dong cac ngudn luc va cac don vi 6 lién quan thyc hién cong tac UPT;
(3) Kha nang phan mg nhanh va chu dong trong trién khai cac hanh dong UPT.

Dé c6 thé co nhitng hanh dong phu hop va kip thoi voi nhitng dién bién phirc tap cua thoi
tiét va nhiing thiét hai tai cac don vi, dia phuong, Bo Cong an luén sat sao va ban hanh cac
Cong dién chi dao viéc thyc hién cac hoat dong PCTT va TKCN. Cong tac huy dong luc
luong trong va ngay sau thién tai va sy ¢6 luon duoc thuce hién nghiém tic va bai ban.
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Nhin chung trong thoi gian vira qua, cong tac UPBDKH, PCTT va TKCN da duge nganh
Cong an trién khai quyét liét va da co nhiing két qua nhat dinh, thiét hai vé ngudi, tai san da
giam nhung van con & mirc cao [13-16]. Két qua danh gia duoc tong két trong Bang 9.

Bing 9. Danh gia so bo vé ndi dung lién quan dén co cau to chirc, giai doan tmg phé trong va sau

thién tai.
Nhom Tiéu chi/ni dung DPanh gia so b
- Ban hanh kip thoi va chinh xac cac cong dién, ménh D3 thyc hién va dam bao tot cac
1énh nham thyc hién cac hoat dong PCTT va TKCN;  yéu cau cua thyc té;
- Két hop va huy dong cac ngudn luc va cac don vi c6 Pi dwoc quan tdm va thuc hién
lién quan thuc hién cong tac PCTT va TKCN; nghiém tic. Pd gép phan khong
Co cdu nho va giam cac mirc d¢ thiét hai
t6 chirc ngudi va cua tai cac dia phuong

- Kha niang phan tmg nhanh va chi dong trong trién Da thuc hién va dam bao tdt cac
khai cac hanh déng PCTT va TKCN (mirc d6 phii yéu cau cua thyc té.
hop va kip thoi cta cac quyét dinh chi huy didu hanh
ung pho).

3.3.2. Nguodn luc

Viéc dam bao ngudn luc trong giai doan nay dong vai trd then chét trong cong tac PCTT
va TKCN cua toan nganh, ciing nhu déng gop quan trong va nd luc chung cua tinh, dia
phuong va ca nuée. Phuong chim va nguyén tic chi dao cua Bd Cong an 1a t6 chic thuong
tryc nghiém tac 24/24h trong ngy, theo ddi sat dién bién cia thién tai, bio, mua lii; ban hanh
nhiéu Coéng dién dé kip thoi chi dao Cong an cac don vi, dia phuong t6 chire trién khai cong
tac img pho voi dot thién tai trén toan qudc. Pam bao hé théng thong tin lién lac hoat dong
thong sudt gilia co quan Bo va Cong an cac don vi, dia phuong. Tuy vay, trong tinh hinh dién
bién thuc té cta céc tran, bio, i lut va i quét, tai nhiéu dia phuong céc ché do vé thong tin,
béo cao van chua thuc su nghiém va dap ing dugc cac yéu cau cia ché do thong tin bao céo.

V& kinh phi thyc hién cac nhiém vu PCTT va TKCN, B Cong an ludén cha dong cap phat
kinh phi, vat tu va phuong tién cho Cong an dia phuong va cac don vi, ciing nhu cac nguén
kinh phi cap phat bo sung va hd trg cho cac hoat dong khic phuc va phuc hoi cac ton that va
thiét hai cho cac khu vuc bi anh hudng. Két qua danh gia duoc tong hop trong Bang 10.

Bang 10. Danh gi4 so bd vé ndi dung lién quan dén ngudn lyc, giai doan trong va sau thién tai.

Nhém Tiéu chi/ndi dung Danh gia so b

Ludn dwoc dé cap trong ké hoach
hang nam, tuy nhién van con thiéu

- Pam bao hé thdng thong tin lién lac vé s6 luong va chét luong chua
cao; co s& vat chét, trang thiét bj va
Ngudn trinh d6 cong nghé con han ché.
luc - bam bao giam thiéu céc thiét hai dén hoat dong san xuét

(thu hoach hoa mau, ltia, nudi trong thiry hai san, ...). Cac hoat dong di dugc thuc hién

- Pam bao ngudn lyc tai chinh phuc vu cong tac hd trg theo phan cong nhiém vu va trach

ngay trong va sau thién tai nhiém cua cac CBCS, tuy nhién

- bam bao thyc hién di doi kip thoi va hi¢u quéa cac ho gia han ché vé& mit co so ha t?mg, trang

dinh bi anh hudng. thiét bi va trinh do cong nghé, dp

- Pam bao an toan, vé sinh moi truong va ANTT, an toan do van con c6 nhitng han ché nhét
cbng trinh cong cong va dan sinh trong diéu kién thién tai ~ dinh.
- Pam bao cong tac cuu trg va tiép nhén ciru trg

3.3.3. Trinh d6 va k¥ nang

Ngoai trinh d6 va k¥ nang trong thuc hién cac hoat dong UPT cling can danh gia cong
tac dam bao an toan cho luc lwong CBCS 1am nhiém vu. Trén thuc té, c6 rat nhiéu nguy hiém
cho lyc lugng CAND, dac biét trong cong tdc TKCN. Mac du cong tac chuin bi va huén
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luyén lyc lugng da duogc thyc hién bai ban va lién tuc dugc cép nhat va bd sung, tuy nhién
trong diéu kién thién tai, thoi tiét va kho khan vé dia hinh ciing nhu thiéu cac trang thiét bi
bao ho hién dai, thiét hai vé nguoi cua lyc lugng CAND, dac biét trong cong tac TKCN, ctu
ho con nhiéu thir thach. Két qua danh gia duoc tong két trong Bang 11.

Bang 11. Panh gia so bd vé ndi dung lién quan dén ngudn lyc, giai doan trong va sau thién tai.

Nhém Tiéu chi/ni dung Panh gia so bo

- Ung dung KHCN trong chi huy, didu hanh va ba dang trien khai thuyc hién cic chuong

f¥ e R AN ., trinh, ké hoach (Xay dung va thanh 1ap 08
phoi hop v6i cdc nganh/don vi ¢6 lién quan khac &n Tien két v \
Trinh 40 trong thyc hién PCTT va TKCN cum tuyén lién ket yung PCTT va TKCN
va k¥ o cta 08 vung trong diém thién tai)

nang L . . ... Ludn duwoc quan tdm va trién khai nhiéu
- Pam bao an toan cho lyc lugng tham gia cong tac ... ., SO . X
giai phap nham dam bao tinh an toan trong

PCTT va TKCN g pho, khic phuc hau qua thién tai.

3.4. Giai doan phuc hoi va phdt trién

3.4.1. Co chu tb chtc

Dé c6 thé hudng t6i tai thiét va phat trién lyc lugng CAND, dic biét tham gia hiéu qua va
an toan cong tac TKCN, B Cong an can xay dung va bd sung cac quy dinh cu thé vé dao tao,
cép chimg chi hun luyén ky nang nghiép vu chuyén sau vé cong tac UPT. Xay dung va thye
hién cac chinh sach khuyén khich hoat dong khoa hoc céng nghé, thu hit dau tu, hop tac qudc
té, huy dong ngudn luc cho nghién ciru tng dung, phuc vu cong tac UPT. Két qua danh gia
duoc tong két trong Bang 12.

Bang 12. Danh gia so b vé ndi dung co céu t chire, giai doan phuc hdi va phat trién.

Nhém Tiéu chi/ni dung DPanh gia so b
Co cdu - Béanh hi¢u qua té chtrc thyc hién nhiém vu UPT; ba duogc dit ra trong bpé g’ln thue hié,n
& chire - Xay dung va bd sung cac chinh sach dai ngd can bd giai doan 2016-2020 va tam nhin dén
chién si thyc hién nhiém vu UPT. 2030.

3.4.2. Xay dung va lap ké hoach

Viée long ghép cic yéu ciu va quy dinh trong thyc hién UPT trong cac ké hoach, quy
hoach phat trién nganh, da timg budc trién khai va thuc hién. Tuy nhién chua c6 nhiéu bao
c40 vé két qua thuc hién nhiém vu nay. Bo Cong an can xac dinh cac muc tiéu cu thé va tiéu
chi danh gia viéc 16ng ghép nay trong cac ké hoach va dé an phat trién trung han va dai han
ctia nganh. Két qua danh gia duogc tong két trong Bang 13.

Bang 13. Danh gia so b vé ndi dung xay dung va 1ap ké hoach, giai doan phuc hdi va phat trién.

Nhém Tiéu chi/ni dung Panh gia so b

- Long ghép cac ndi dung lién quan dén PCTT va

szlyAdunig TKCN trong cac ké hoach, quy hoach phét trién Chua th}r cAh1¢nA’nh1eu trong' cong tac xay
va lap ke nganh (gém 06 ndi dung quy dinh trong Khoan 5 dng va 13p ke hoach phat trién trung
hoach g g : g quy @ & han va dai han cia nganh.

Diéu 15 cua Luat PCTT).

3.4.3. Nguon luc

DPé dam bao ngudn lyc nhim nang cao hi¢u qua va phat trién luc lwong CAND tham gia
cong tac UPBDKH, PCTT va TKCN, Quyét dinh so 4147/QD-BCA-H43 ban hanh ngay
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28/9/2016 [10]. da xac dinh cu thé cac muc tidu vé nguon nhan lyc, ngudn lyc vé co so ha
tang, nguon lyc khoa hoc cong nghé va ngudn luc qudc té. Trong do: 100% canh sat PCCC
tinh, thanh phd c6 phong canh sat ciru nan ciru hd; 100% phong canh sat phong chay chita
chay va ctru nan, ctu hd thudc Cong an tinh c6 ddi canh sat ctru nan, ctu hd; 100% phong
canh sat PCCC quan, huyén cé dgi canh sat ctru nan ctiru hg; 100% cac don vi kiém nhiém,
cac don vi ¢ chirc nang tham gia cong tac UPT thanh 14p luc luong du bi co dong duge trang
bi phuong tién va hudn luyén k¥ ning; 100% cac truong Cong an, Cong an cac dija phuong
thanh 14p cac don vi du bi xung kich UPT 1a hoc sinh, sinh vién va doan vién thanh nién.
Ngoai ra B Cong an ciing dit ra mot s cac tiéu chi vé phat trién khoa hoc cong nghé¢, cac dé
tai NCKH trong nganh huéng t6i duge ap dung 100% trong trién khai va thyc hién cong tac
UPT. Két qua danh gia duoc tong két trong Bang 14.

Bing 14. Danh gi4 so bo vé ndi dung lién quan dén nguodn luc giai doan phuc hoi va phat trién.

Nhéom Tiéu chi/ndi dung Danh gia so b

- Pau tu méi va nang cip cac phuong tién, trang thiét bi,
nhu yéu phan, cac cong trinh PCTT va ngudn luc khac;
- Nang cdp va ap dung khoa hoc cong nghé tién tién cho
Ngudn céc hé thong thong tin lién lac, hé thong canh bao va hé
luc thong quan 1y thong tin;
- Tang cuong hop tac qudc té, phat trién, trao d6i va chia
s¢ kinh nghiém, KHCN va tai chinh trong thuc hi¢n
PCTT va TKCN.

Pi dugc dé cap va timg budc thuc
hién trong céc chién lugc va ké hoach
phat trién ciia nganh, tuy nhién thiéu
cac sd liéu cap nhan két qua va tinh
hinh thuc hién.

3.4.4. Trinh d0 va k¥ nang

Trinh d6 va k¥ ning cua can b chién si trong nganh Cong an, dugc dénh gia thong qua
cac de an, du an, chuong trinh vé phat trién khoa hoc cong nghé va cac buoi tdp huan nang
cao trinh dd lién quan dén cong taic UPT dugc to chirc trong nganh. Két qua danh gia so b
duoc tong ket trong Bang 15.

Biang 15. Danh gia so bo vé ndi dung lién quan dén trinh d6 va k§ ning giai doan phuc hdi va phat

trién.
Nhém Tiéu chi/nfi dung DPanh gia so b
- Thyc hién cac dé an, du an, chuong trinh, ké hoach ~ A A s ,
A ) ~ A . ba dugc dé cap va tung budc thuc
. R nang cao trinh d6 chuyén mon cia lyc lwong CAND ., , Lz s LA
Trinh @0 . hién trong cac chién lugc va ké hoach
va k¥ trong PCTT va TRCN p phat trién ciia nganh, tuy nhién thiéu
< - Téap trung phat triécn KHCN trong chi huy, diéu hanh va %, 2 " " A 1A AR
nang X cac sO liéu cap nhan két qua va tinh

phoi hop véi cac nganh/don vi cé lién quan khac trong

thuc hién PCTT va TKCN hinh thyc hi¢n.

4. Két luan

Bai bao di tién hanh phan tich cac tiéu chi/ndi dung danh gia hién trang va dong gop cua
nganh Cong an trong cong tic UPT tng voi 4 giai doan: (i) giai doan phong ngtra va giam
thiéu, (ii) giai doan chuan bi, (iii) Giai doan trong va ngay sau thién tai, (iv) giai doan phuyc
hoi va tai thiét [17]. Cac noi dung phan tich dugc thyc hién can cir vao két qua diéu tra khao
sat theo bang hoi, phong van siu, va quan sat va trai nghiém thuc té cua tac gia bai bao tai dia
ban. Cac két qua phan tich tai liéu va diéu tra khao sat va danh gia trén tit ca cac linh vuc tir
nhiing dia ban, ving mién, lyc lugng chuyén trach, kiém nhiém, du bi, xung kich, co s¢ ha
tang, co sO y té, cic co sd giam gitt, kho tang, hanh lang phap ly s6 luong CBCS tham gia
UPT khi dugc huy dong, co s¢ ha tang, tru so can di doi, hé thong thong tin lién lac, canh
béo, du bao thién tai, dé ra cac phuong an, ké hoach thuc hién, cc tinh hudng thién tai cu thé
lién quan dén bio, lii lut va 1 quét.
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Két qua phan tich va danh gia cac tiéu chi/ndi dung dé xuét budc dau cho thay, & ca cap
B6 Cong an va cap tinh, trong ca 04 giai doan, phan 16n cc ndi dung vé Co ciu t6 chirc; Xay
dung, 1ap ké hoach, Ngudn lyc, Trinh do, k¥ nang cua lyc lugng CAND tham gia cong tac
PCTT va TKCN déu d3 duoc 1én ké hoach va trién khai thuc hién. Két qua danh gia cho thay,
hién nay giai doan phuc hoi, tai thiét sau thién tai phan ndo con bi han ché trong viéc dau tu
ngudn luc thyc hién cac ndi dung cu thé. Cac giai phap dang dugc ap dung con phan 16n tap
trung cong tac khic phuc hau qua mang tinh khan cdp, ngin han. Khi dua ra cac giai phap
nhim nang cao hiéu qua va dong gbp cua luc luong CAND trong cong tac UPT, céc giai phap
trong giai doan phuc hdi va tai thiét ciing nhan duoc it sy quan tdm cta cac CBCS so vdi 03
giai doan con lai. ‘

Trong thoi gian toi, dé ting cudng hiéu qua ctua nganh Cong an trong cong tic UPT, can
c6 giai phap cu thé nham: (1) Hoan thién t6 chirc bd may hoat dong tmg phé voi bién doi khi
hau, PCTT va tim kiém ctru nan; (2) Hoan thién co ché, chinh sach vé ung pho véi bién dbi
khi hau, PCTT va tim klém ctru nan; (3) Phat trién va dau tu cac ngudn luc vé khoa hoc cong
ngh¢ (KHCN), hop tac qudc t& (HTQT), lién két ving trong tmg pho voi bién ddi khi hau,
PCTT va tim kiém ctru nan; (4) Tuyén truyén, gido duc, tap huin, ddo tao nang cao trinh do
[10-12].

DPong gop cia tac gia: Xay dung y tuong nghién cou: N.V.K., HT.L.H., M.V.K.; Lya chon
phuong phép nghién cuu: N.V.K., HT.L.H., M.V.K.; Xtr ly s0 li¢u: N.V.K., H.T.L.H.; Viét
ban thao bai bao: N.V.K., H.T.L.H., M.V K., B.T.H., N.N.C.; Chinh stra bai bao: N.V.K.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru ciia tap thé tac
gid, chua duogc cong bo ¢ dau, khong dugce sao chép tir nhiing nghién ctru trude day; khong co
su tranh chap lgi ich trong nhom tac gia.
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Abstract: Climate change is one of the biggest challenges of mankind in the 21st century, has
been and will make comprehensive and profound changes to the process of global
development and security. Climate change will increase the frequency and intensity of natural
disasters. Over the years, the Government of Vietnam has made remarkable progress in
disaster risk reduction and prevention. The Public Security sector is one of the
ministries/sectors that make important contributions to Vietnam's efforts in disaster
prevention, especially in response to climate change. To be able to effectively improve this
contribution of the Public Security sector, it is necessary to assess the current status of the
sector's climate change response, disaster prevention and search and rescue work. On the
basis of applying a closed 4-step disaster risk management process: (1) Prevention,
mitigation; (2) Get ready; (3) Responding during and immediately after natural disasters; (4)
Restoration and reconstruction, this paper presents the results of the assessment in four groups
of content: (i) Organizational structure; (i1) Development and planning, (ii1) Resources, and
(iv) Qualifications and skills of police forces involved in climate change response, disaster
prevention and search and rescue .

Keywords: Responding to climate change; Disaster prevention; Search and Rescue.
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Tém tit: Dicu kién thoi tiét va khi hau c6 lién quan chat ch& vai sinh ké trbng trot trudc
hét 1a anh sang, nhiét do va nude. D6 la nhitng yéu t6 khong thé thiéu va thay thé dugc d6i
v6i su sdng noi chung, su sinh trudng, phat trién va céu thanh ning suit ciy trong noi
riéng. Vi vay, viéc danh gid mot cach cé hé thong cac diéu kién khi hau nong nghiép s&
gitip cho cac nha quan 1y, chi dao san xuit nim bat duoc muc d6 thuén loi cua ngudn tai
nguyén khi hu va nhiing tré ngai ctia cc thién tai, thoi tiét bat loi gay ra d6i véi sinh ké
trong trot. Bai bao sir dung s6 lidu quan tric thoi | ky 1985-2020 tai cac tram khi tuong va
phuong phap thong ké dé tinh toan, phén tich dién bién theo khong gian va thoi gian cua
cac yeu t6 khi hau néng nghiép, thoi tiét bat loi va tac dong dén phan bd, thdi vu va ning
sut cdy trong & ving dong bang ven bién Bic Trung Bo. Két qua ciia bai bao 1a co s¢
khoa hoc cho viéc phat trién néng nghiép ndi chung va trdng trot néi riéng & ving nghién
clru.

Tir khoa: Tai nguyén khi hau nong nghiép; Tac dong dén sinh ké trong trot; Ven bién Béc
Trung Bo.

1. Pit van dé

Dé hd tro cho su phat trién kinh té, x6a d6i giam ngheéo & cac vung nong thon, dic biét
1a cac viing ven bién da c6 nhidu cong trinh nghién ciru, hoat dong cia cac to chic phi
chinh phu gép phan khong nho gitp ngudi dan dam bao an ninh sinh ké, giam tinh d& bi ton
thuong, ting cuong kha ning chdng chiu trudc su thay doi bat thuong cua thoi tiét, khi hau.
Céac md hinh, sang kién nay da cho thiy su thay ddi rd rét vé thu nhap, 6n dinh cudc séng
cua nguoi dan.

Két qua tong hop va danh gia vé cac mo hinh sinh ké do cac t6 chtic phi chinh phu
trién khai tai Viét Nam cta Trung tAm Phat trién Nong thon bén vimg [1] di cho thiy: Hau
hét cac du an sinh ké thuong tap trung trong cac linh vyc san xuit nong nghi¢p, nudi tréng
thuy san két hop vé6i nang cao ning luc cho cong dong va cai thién mot phan sinh ké va
diéu kién sinh hoat cua nguoi dan. Tuy nhién, cac tai liéu nay cling chi ra rang:

- Céc mo hinh/sang kién sinh ké con thiéu minh chtrng, luan ctr khoa hoc. Cac mo hinh,
sang kién trong cac du an NGOs thudng xuat phat nhu cau ctia ngudi dan hodc duoc gidi
thi¢u bdi du an, hoc hoi qua kinh nghiém cia cac don vi, cac td chuie khéc. Viée hinh thanh
va phat trién cac mo hinh, sang kién nay chua duwa trén nhitng phan tich danh gi4a mot cach
c6 khoa hoc vé nhimng tac dong hién c6 va tiém tang cua bién doi khi hau dia phuong.
Chinh vi thé ma rat nhiéu cac mé hinh dugc dua ra, cac tac gia chua dua duoc nhiéu nhiing
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co so khoa hoc vimng chic dé minh ching kha ning thich tng voi didu kién thoi tiét, khi
hau ciing nhu bién d6i khi hgu ctia cac mo hinh, sang kién nay.

- Nhimg danh gia vé mo hinh hién nay tép trung phan tich tinh hiéu qua vé ting nang
suit, thu nhap, tiét kiém chi phi hay da dang hoa sinh ké,.. - nhiing yéu t6 nay sé gian tiép
lam tang kha niang Gmg pho va phuc hoi ciia ngudi dan trong diéu kién khi hau thay doi. Cac
dién giai vé kha ning thich tng hay giam thiéu dugc dua trén nhitng phan tich tir cac luan
ctr mang tinh 1y thuyét. Chua c6 mo hinh nao dwa ra nhimg thong tin cu thé va sb liéu thong
ké mdt cach co hé théng vé viéc cai thién kha nang thich g cua nguoi dan ddi véi mot tac
dong cu thé cua thoi tiét khi hau hay bién d6i khi hau. Chang han nhu cay trong, thoi vu
phu hop, kha nang luan canh,..

Nhu véy, ¢6 thé nhan thay viéc nghién ciru, danh gia tai nguyén khi hiu ndng nghiép
(KHNN) 1a co so khoa hoc dé cung cap cac thong tin can thiét cho quy hoach phat trién
néng nghiép. Viéc danh gia co hé thong cac diéu kién KHNN, so sanh mirc bao dam cua
chung voi yéu cau cua cay trong d6i voi khi hau 13 rit quan trong tir d6 lam co s¢ phén
ving KHNN c6 ¥ nghia quyét dinh trong viéc hinh thanh cac vung san Xuét noéng nghiép
[2], st dung hop 1y tai nguyén khi hiu & céc tiéu ving sinh thai, bd tri cay trong, co céu
luén canh va thoi vu phu hop nham khai thac dugc loi thé tiém nang vé tai nguyén, né tranh
thién tai va dat nang sudt, chat luong nong san cao nhat va phat trlen bén viing [3].

Ving dong bang ven bién Bic Trung Bo c6 dia hinh chia cit manh, sy phan hoa sau
séc theo khong gian va thoi gian cua ché d6 khi hau va sy tac dong manh me¢ cua bién doi
khi hau toan cau di lam cho thién tai co nguén gbc tir khi hau & day dang ngay mot khoc
liét va co chiéu hudng gia ting. Bao, ap thap nhiét di, mua l6n gay ra 1t lut, 1d quét, trong
mua mua, khé han trong mua kho da gay thiét hai truc tiép hang tram ty dong, dé lai nhiing
hau qua x4u vé moi truong. Vi vay, nong nghiép vung ven bién Bic Trung B¢ chi thyc sy
phat trién bén viing khi dugc quy hoach mét cach tong thé. Vé san xuit néng nghiép hay
xay dung cac md hinh sinh ké can dugc quy hoach thanh cac ving chuyén canh véi dién
tich on dinh.

Panh gi4 tai nguyén KHNN dugc tién hanh & nhiéu nudc trén thé gidi, theo nghién ciru
[4-5], danh gia tai nguyén KHNN duoc tién hanh tir dau thé ky XX va dén giira thé ky XX,
cac cong trinh nghién ctru ctia cic nha khoa hoc Lién X6 cii dd dwa mot bude tién méi
trong danh gia tai nguyén khi hau néng nghi¢p. Hién nay, cac phuong phap danh gia tai
nguyén KHNN [6-8] dugc nhiéu nude ap dung rong rii. Tai Viét Nam, cac nghién ctru vé
tai nguyén khi hau, KHNN ndi bat dugc tién hanh tir nim 1980 [9— 14]. Cac nghién ciru
danh gia tai nguyén khi hau, KHNN dua trén mang ludi tram quan trac khi tuong co ban
trén toan qudc. Cac phuong phap, chi tidu danh gia tai nguyén KHNN duogc ké thira va ap
dung cua cac cong trinh nghién ctru trén thé gi¢i. Nam 2016, [15] d3 ung dung dit liéu vién
tham két hop dit liéu quan tric mit dét trong nghién ctru ddnh gia tai nguyén KHNN. Két
qua cua cac cong trinh nghién ctru da dong gop duoc nhitng co sé khoa hoc trong khai thac,
su dung hop ly tai nguyén khi hdu, KHNN cho phat trién kinh té—x3a hoi & Viét Nam. Cac
nghién ctru tép trung ¢ quy mé ca nudc, cap vung, chua chi tiét hoa thong tin KHNN cho
céc tiéu _vung nho (cap huyén).

Nhim cung cap co so khoa hoc dé khai thac va st dung hop ly tai nguyén KHNN ¢ cac
huyén viing dong bang ven bién Bic Trung Bo, bai bao ké thira cac phuong phap danh gia
tai nguyén khi hau, KHNN ctia WMO, FAO va cac cong trinh nghién ctru tai Viét Nam dé
chi tiét hoa tai nguyén KHNN cho cac huyén viing nghién ctru.

2. S6 liéu va phwong phap nghién ciru
2.1. Gidi han khong gian nghién cuu

Cac huyén ven bién: Nga Son, Hau L~(f)c, Hoéng Hoéa, TX Sam Son, Quang Xuong,
Tinh Gia (tinh Thanh Hoéa); Qu}‘/nh Luu, Dién Chau, Nghi Loc, TX Cura Lo (tinh Ngh¢ An);
Nghi Xuan, Loc Ha, Thach Ha, Cam Xuyén, Ky Anh (tinh Ha Tinh (Hinh 1).
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Hinh 1. So d6 mang luéi tram quan trac co ban va khu vue nghién ctru.

2.2. 86 liéu tinh todn

- S6 lidu khi twong: s6 liéu 12 tram khi twong co ban ving nghién ciru bao gom cac yéu
td: lwong mua; nhiét do khong khi trung binh, nhiét do0 khong khi tdi cao, nhiét do khong
khi tdi thap; d6 4m khong khi trung binh; d6 am khong khi tdi thp, bdc hoi, gi6, nang tir
nam 1985 dén 2020.

- Céc tai lidu, sb lidu vé san xuit nong nghi¢p: Dién tich, nang suét, san luong, co ciu
thdi vu cia cac cdy trong ving nghién ctru [16-18]

2.3. Phuwong phap tinh toan

Céc chi tiéu KHNN biéu hién dinh lugng nhu ciu cia ciy trong ddi véi diéu kién khi
hau cia moi truong quanh ching trong sudt thoi gian sinh truong. Cac chi tiéu nay duoc
phén thanh cac nhém chinh sau [3-8 15]:

- Chi tiéu Ve anh sang, tai nguyen bu:c xa: do dai ngay, birc xa quang hop, s gid ning

- Chi tiéu vé tai nguyén nhiét: nhiét do khong khi trung binh thang va ndm; ngay bat
dﬁy, két thuc cac dot rét hai; ngay bét day, két thuc mua lanh; ngay bat day, két thuc mua
néng; tong nhiét d6; nhiét do khong khi t6i thap tuyét d6i trung binh nam.

- Chi tiéu vé tai nguyén am: phan bd mua va ddc trung mua mua; ngay bat dau, két
thic mua mua; lugng mua tich liy trude va sau moc di chon; xac suat 2, 3 tuan kho lién
tuc.

Trén co s& cac chudi so lidu dugc thu thap tur cac tram khi tuong co ban trong va lan
can vung nghién ctru, bing cac phuong phap théng ké trong khi hau [18], KHNN [6-7, 20

22] dé tinh toan cac dic trung thong ké: trung binh s6 hoc; tong so; cao nhat, thap nhét cua
chu01, birc xa quang hop; suit bao dam; ngay bat dau, két thic, xac suit.
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3. Két qua va thao luin
3.1. Pdanh gid tai nguyén khi hdu néng nghiép viing ven bién Bdc Trung Bo

3.1.1. Tai nguyén anh sang va buc xa quang hop

a) Do dai ngay

Anh sang birc xa mat tro1 noi chung va d dai ngay noi riéng rat ¢6 ¥ nghia trong viéc
chon tao gidng cay trong dé dua vao nhimg ving can thiét, dic biét d6i véi ciy trong co
phan tmg v6i do dai ngay. Do dai ngay & mot vi do khong d6i nhung thay doi theo thoi gian
va theo mua.

Bang 1 cho thay khu vuc ven bién Bic Trung Bo kéo dai tir 20°06° dén 17°63” nén do
dai ngay khong c6 su thay doi 16n, 6 dai ngay chi thay doi ¢ cac thang chinh dong va
chinh h¢ khoang 2,2 gio.

Bang 1. D6 dai ngay (gio) tai cac tram khi tuong [4-5].

Thang
I II 111 |\ \Y VI VII vIIl IX X XI XII
Thanh Héa 10,9 11,4 11,9 12,5 129 13,2 13,1 12,7 12,1 11,5 11,0 10,8

Tram

Vinh 1,0 114 119 124 129 131 130 12,6 12,1 11,6 11,1 109
Ky Anh 11,0 11,4 119 124 129 13,1 13,0 12,6 12,1 11,6 11,1 10,9
b) Buric xa quang hop

Birc xa mit troi didc biét quan trong trong néng nghiép. Thtr nhét anh sang 1 ngudn
nang luong ma cay xanh chuyén thanh nang luong hod hoc. Thir hai, burc xa la ngudn niang
lwong chinh trong qua trinh bbc hoi, quyét dinh nhu cdu nudc cua ciy trong. Qua bang 2
cho biét d6i vi viing ven bién Bac Trung B PAR tuong dbi cao vao mua he, cao nhét vao
cac thang V, VI, VII va twong d6i thip vao mua dong, thap nhét vao cac thang XI, XII, 1.

Bang 2. Buc xa quang hop (Kcal/cm?.thang) tai cac tram c6 do bire xa.

Théang
Tram
1 11 111 v \4 VI Vvl VIl 1IX X XI XII
Thanh Hoa 29 24 30 44 7,0 6,8 7,8 6,7 5,5 5,0 3,5 3,3
Vinh 2,8 2,4 3,1 4,9 7,2 7,1 8,0 7,0 57 45 3,2 2,9
Ky Anh 3,2 2,8 3,6 5,6 7,4 7,4 8,1 7,2 5,6 45 3,0 3,1

3) S gio ning ) , ) , )
Trén bang 3, thang II la thang c6 s6 gi0 nang thap nhat trong ndm (tr 1,5 dén 2
gi0/ngay), cao nhat la thang VII, VIII (6—7 gido/ngay).

Bang 3. Tong s6 gid néng (gid) thang.

Thang
Tram
| I I v \4 VI v VI IX X XI XII
Thanh Héa 84,3 50,7 57,1 1094 198,1 190,5 209,9 173,6 167,6 171,1 131,1 126,2
Vinh 71,2 493 69,6 132,6 212,0 198,5 207,5 177,5 158,6 133,8 96,8 859
Ky Anh 78,7 60,1 94,5 1525 226,5 221,7 241,5 1957 162,7 125,7 80,6 753

3.1.2. Tai nguyén nhiét
1) Nhiét do trung binh thang va nam

Bién trinh nhiét d6 khong khi trung binh ving nghién ciru ¢6 mot cyc dai vao thang
chinh he (thang VII) va mét cuc ti€u vao cac thang chinh dong (thang I).
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Hinh 2. Bién trinh nhiét d6 khong khi tai cac tram quan tric.

Trén bang 4 cho thdy nhiét d6 khong khi trung binh nim (Tpnam) ving nghién ctu
khong co su bién thién, Tipnam dao dong tir 23-24°C.

Bién trinh nhiét d6 khong khi trung binh ving nghién ciru ¢6 mot cyc dai vao thang
chinh hé (thang VII hodc thang VI hay thang VIII) va mét cuc tiéu vao cac thang chinh
dong (thang I, thang XII) (hinh 2). Twmang chénh 1€ch khoang 10-11°C gifra cac thang mua
dong va mua he (Twmang muia dong: 17—18°C, Tiwthang mua he: 27-29°C).

Bang 4. Nhiét d¢ khong khi TBNN (°C) cta cac thang tai mot ) tram.

Théing TB
I 11 I 1v A\ VI vl vl IX X XI XII nim

Tram

Thanh Hoéa 17,0 17,7 20,0 23,7 273 29,0 29,2 283 27,0 248 21,7 185 23,7
Vinh 17,4 18,3 20,5 242 278 29,6 29,8 28,7 27,0 24,6 21,6 18,7 240
Ky Anh 17,9 18,5 209 24,6 28,0 29,7 299 289 269 245 21,6 188 242

2) Nhiét d6 t6i cao va tdi thap

Tuong tu nhu bién trinh cta nhiét do khong khi trung binh, nhiét do t6i cao (Tmax) VA
t6i thip (Tmin) cling c6 mot cyc dai vao thang VII va mot cuc tiéu vao thang I. Do bi anh
huéng nhiéu cia cac dot gio tdy khd nong, vi vy Tmax tuyét dbi cao nhit ca nudc: 40—
43°C, xdy ra vao cac thang mua he. Trong cac thang mua dong, do anh hudng cia gié mua
dong Béc, ¢6 Tmin tuyét d6i dao dong tir 2—6°C.

3) Mot sb chi tiéu vé nhiét do
a) Ngay bat dau va két thuc cac dot rét hai
Tur bang 5 cho thay dong bang ven bién Bic Trung B thoi gian rét hai thuong bat dau

vao dau vao thuong tuan thang XII véi SBD 20% va két thuc trung tuan thang 11 véi SBD
80%, thoi gian kéo dai tir 1-1,5 thang.

Bang 5. Ngay bit dau va két thuc rét hai.

Ngay bit dau Ngay bit Ngay két thic Ngay két  Thoi gian
STT Tram trung binh (SBD diu voi trung binh (SBD thuc véi kéo dai
50%) SBD 20% 50%) SPB 80% (ngay)
Thanh Hoa 12/1 28/X11 01/11 14/ 50
Vinh 13/1 28/XI1I 30/1 12/11 43
Ky Anh 16/1 3/ 4/11 13/11 41

b) Ngay bat dau va két thiic mua dong lanh

Biét rang thoi ky co nhiét do xudng dudi 20°C 1a mua lanh va la thoi ky sinh truong
clia cac cdy trong x& lanh nhu khoai tdy, lta mi, mach (mot sé gidng), rau, dau dd 6n dai.
Két qua tinh toan ving nghién ctru dugc thé hién trén bang 6.
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Thoi ky mua dong vung ven bién Thanh Hoa kéo dai dén 4 thang (tir trung tuan thang
XI dén trung tuan thang I1I) va giam dan dén vung ven bién Ha Tinh chi con khoang trén 3
thang.

Bing 6. Ngay bat dau mua lanh (qua 20°C thoi ky giam) ctia mot sb tram dai dién cac ving véi cac
suat bao dam khéac nhau.

Suét bio dam (%) Thoi gian
Tram Ngay bit dau Ngay két thiic kéo dai
20 50 80 20 50 80 (ngay)
Thanh Héa 01/XI1 14/X1 28/X1 12/ 1110 26/ 117
Vinh 30/X 12/X1 26/X1 /0 140 26/ 116
Ky Anh 20/X1 30/X1 13/XI1I 28/11 13/ 20/111 104

¢) Ngay bat dau va két thuc mua nong

Mua néng la mua ¢ nhiét d6 trung binh ngay dém cta khong khi 16n hon hoac bang
25°C. Pbi voi san xuat nong nghi€p day 1a nhiing mbc thoi gian quan trong dé xac dinh thoi
ky trd bong, ra hoa, lam hat ciia nhidu loai cdy trong nhiét d6i ma dién hinh la cay laa.

O ving ven bién Bic Trung B9, noi chiu anh hudng cua gio tay rat kho va néng nén
lam cho ngay bat dau va két thuc mua néng & ddy bat 6n dinh nhat. Tuy thudc su hoat dong
ctia hé thong gio tay, trong timg nim, ngdy chuyén mirc nhiét 46 qua thoi ky nong cé thé
som hon hodc mudn hon téi 20 ngay xung quanh ngiy trung binh. Trong dai da sé cac nim
(v6i suit bao dam 80%) do léch ciing dat t6i 10~12 ngay. Tir bang 7 cho thiy: khu vuc Bic
Trung B thuong bat dau vao dau thang IV va két thic vao dau thang XI.

Bang 7. Ngay bat dau va két thuc miia néng véi cac suat bao dam khac nhau.

Suét bao dam (%)
Tram Ngay bit dau Ngay két thiic
20 50 80 20 50 80
Thanh Hoa O/IV 151V 24V 21/X 04/X1 19/X1
Vinh 30/111 09/1V 23/1V 17/X 03/X1 17/X1
Ky Anh 71V 19/1V 24/1IV 4/X 8/X 16/X

d) Tong nhiét do

Téng nhiét d6 1a don vi biéu hién thoi gian sinh vat cén thiét cho thuc vat hoan thanh
mot giai doan hay ca mot vong doi sinh truong va phat trién. Qua tong nhiét nam cua mot
vung co the biét duoc kha ning gieo trong duoc may vu. Két qua tinh tong nhiét nim tmg
v6i cac sudt bao dam khac nhau dugc thé hién ¢ bang 8.

Bang 8. Két qua tinh tong nhiét ndm wng vdi cac suit bao dam khac nhau.

Suét bao dam (%)
5 10 20 30 40 50 60 70 80 90 95
Thanh Hoa 8962 8925 8785 8740 8672 8650 8608 8515 8493 8445 8358
Vinh 9130 9083 8966 8851 8807 8796 8692 8651 8591 8507 8480
Ky Anh 9245 9170 9049 8957 8886 8827 8771 8710 8635 8537 8477

Tram

e) Nhiét do khong khi t6i thap tuyét dbi trung binh nam

Nhiét do khong khi t6i thap tuyét d6i trung binh nam 13 mot chi tiéu quan trong nham
xac dinh ranh giéi tréng cic cdy dn qua va cdy cong nghiép dai ngay. Két qua tinh toan cho
cac tram dai dien duoc thé hién trén bang 9.
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Bang 9. Nhiét do tdi thip tuyét d6i TB ndm tai mot s6 tram (°C)

74

Tram Thanh Héa

Tinh Gia

Vinh

Quynh Luu

Ha Tinh

Ky Anh

Tmin

8,7

8,1

8,9

8,6

9,5

10,0

3.1.3. Tai nguyén mua

1) Phan b mua va dic trung mila mua
Luong mua ndm ¢ khu vyc nghién ctru dao dong tir 1600-2819 mm voi tam mua nho ¢
Ky Anh (2819 mm). Luong mua phan bd khong déu, chu yeu tap trung ¢ cdc mua mua,
chiém tir 60-70% lugng mua nim. Miia mua ving ven bién Bac Trung Bo bat dau vao
thang VII va két thuc vao thang X ¢ khu vuc giap PB Bic B9, cang dich chuyén vé phia
Nam muia mua bat dau cham hon (thang VIII — Ky Anh) va két thic mudn hon (thang XI

hodc XII).
Bang 10. Tong lugng mua thang va nim (mm).
Thang
Tram Nam
I 11 v \% VI VIl VI IX X XI XII

Thanh Héa 20,5 22,2 40,2 62,6 1454 184,6 1858 277,2 3875 272,5 748 284 1701,6
Vinh 49,0 38,4 47,5 62,0 1456 1140 107,7 244,7 492,6 516,5 160,0 73,5 2051,4
Ky Anh 112,3 68,8 62,2 63,0 151,6 1204 99,7 2484 5559 750,1 387,3 200,2 28199

2) Ngay bat ddu va két thuc mua mua
Theo két qua nghién ctru KTNN [8] thi khi luong mua bang luong bdc thoat hoi tiém
nang (P = PET) la thoi ky mua mua ddi véi san xuat nong nghiép va khi P = 1/2PET la thoi
ky bat dau hodc két thic giai doan it mua dbi voi san xuét néng nghiép. Két qua tinh toan
thoi ky bat ddu va két thiic miia mua, mua it mua trén quan diém KTNN ¢ mét s6 tram dai
dién ving nghién ciru dugc thé hién trén bang 11.

Bang 11. Ngay bat dau va két thiic miia mua tmg véi cac suat bao dam khac nhau (%).

Mua mwa
Tram Bit diu Két thiic
20% 50% 80% 20% 50% 80%
Thanh Hoa 18/04 22/05 20/06 30/09 25/10 17/11
Vinh 22/05 21/06 11/08 02/11 23/11 07/12
Ky Anh 06/05 23/05 23/06 17/11 30/11 12/12

3) Thong ké luong mua tich luy trude va sau moc duoc chon

[6] chon luong mua luy tich (tinh tir thoi diém trung diém mua ‘han) 75 mm la bat dau
thot vu gieo trong hoa mau can, 200 mm la bat dau thoi diém lam dat cho mot vu lta nudc.
Thoi diém két thic mua mua duge 4n dinh bang luong mua cdng lai tir thoi diém mdc vé
sau. Céc tac gia nhan dinh rang 500-300 mm lu§ tich vé sau 13 thoi diém tir d6 c6 thé trong
mong c6 du nudc dé lam mot vu laa thir hai hodc mdt vu mau ngén ngay voi diéu kién la
lac gieo trong phau dién dét phai di am.

Bang 12. Ngay luong mua tich luy diu miia va cubi mua ting véi SBD 80%.

Pa tich luy duge S€ con mua
Tram
: 75mm 200mm 500mm 300mm 100mm
Thanh Hoa 17/1IV 27/V 28/VIII 19/1X 15/X
Vinh 10/111 17/V 24/1X 09/X 07/X1
Ky Anh 30/1 30/111 22/X 05/X1 24/X1
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Nhu vay, dwa vao bang 12 ¢6 thé két luan: c6 thé trong doi ctr 10 nam thi c6 8 ndm vao
tuan thir 2 cta thang IV & Thanh Héa it nhét ciing da tich luy duoc 75 mm va dén tuan 3
thang V da tich luy dwoc 200 mm. Twong ty nhu vdy, tir tuan 3 thang VIII s& con mua it
nhat 500 mm. Tir tuan 2 thang IX s& con mua it nhat 300 mm va dén tuan 2 thang X s& con
mua it nhat 100 mm.

4) X4c suat 2-3 tuan khé lién tuc

O nhitng viing khi hau bat thuong trong mua mua cé thé xuét hién nhirng dot kho ngan,
nhiéu khi con du kién kha nang co thé xay ra mot dot kho lién tuc 2-3 tudn trong mua sinh
trudng cta ciy trong. Néu dot kho do trung véi mot giai doan cdy min cam, su phat trién
ctia cdy co thé bi tc ché. Mat khac, trong giai doan thanh thuc nhiéu khi khé lai c6 loi.
Hinh 3 cho thy trong cic thang mua mua (thiang V—X) van xuét hién cic dot kho han 2-3
tuan lién tiép voi xac suat tir 40-60% & Vinh.

100% 7 p(%)

oy/o1 20/02 10/04 30/05 19/07 07/09 27/10 16/12 o oo /05 b orfe i 1R 01/01 20/02 10/04 30/05 19/07 07/09
—amar 3mar —e— 75mm —8— 200mm —mr oo 31N —o—T5mm —— 20 —_—r - 3tar 75mm
—a—500mm —o—300mm —%— 100mm —_—e i 3000 —— 10 —4— 500mm —6— 300mm —%— 100mm

27/10 16/12
—8— 200mm

a) Tram Thanh Hoa b) Tram Vinh ¢) Tram Ky Anh
Hinh 3. Lugng mua tich luy trudc, sau va xac suét xuét hién 2, 3 tudn kho lién tuc.

5) Sy phan bé cua chi s6 4m

Trong mua mua ndi chung lwong mua thang cao hon lugng bdc hoi. Hé s6 4m déu 16n
hon 1 cho nén trong mia mua lugng nudc ty nhién vé co ban 1a thira nudc cho san xuét
ndéng nghiép. Cu thé sy phan bd cua chi sé 4m trung binh thang duoc thé hién trong bang
13.

Bang 13. Chi s6 4m trung binh thang.

Thang
Tram
I I m 1Iv \% VI vl vl IX X XI XII
Thanh Hoa 04 04 06 07 1,1 1,3 13 2,1 34 28 1,0 0,5
Vinh 09 07 06 06 10 08 07 1,8 44 6,0 24 1,3
Ky Anh 20 12 o8 06 10 08 06 1,7 50 8,6 6,1 3,6

Bang 13 cho thiy & ving ven bién Thanh Héa c6 5 thang (tr thang XII dén IV), ving
ven bi€n Ngh¢ An chi c6 4 thang va 2 thang (IIL, IV) tai Ky Anh c6 lugng mua khong du
cung cap cho san xuat nong nghi¢p.

3.2. Tac dong ciia tai nguyén khi hdu néng nghiép t6i hé sinh thai trong trot ving dong
bang ven bién Bac Trung Bo

3.2.1. Tac dong cua diéu kién khi hau dén sy phan b va thoi vu cay trong ving nghién ciru

- Trong vu dong xuin

+ Ddi voi cay lna c6 thé str dung cac gidng c6 thoi gian sinh truong dai dén 125 ngay;

+ Cay ngo: thoi vu gieo ngd dong—xuan sém: tir 10/10 dén 15/11; dong xuan chinh vu:
tlr 15/12 dén 20/1.

+ Cay lac: thoi vu tir ngay 1/1 dén 30/1; vu xudn hé tir 1/2 dén 28/2.
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+ Dbi v6i dau xanh, thoi vu gieo tir 1/2 dén 15/2. Trén cay sin, sir dung gidng KM94,
thoi vu trong tir 1/11 dén 28/2.

- Trong vu lua mua:

+ Trén chan dat thuong bi ngép ung, bd tri tra lta né lut dé thu hoach trude ngay 30/8;
sir dung cac gidng lta cyc ngén, co thoi gian sinh truong dudi 100 ngay. B6 tri cho laa chin
va thu hoach truéc ngay 5/10; sur dung cac glong co thoi gian sinh truong dudi 100 ngay.
Pt chuyén trong 2 vu lua/ndm, sir dung cac giéng c6 tiém ning ning suat va chit luong
cao, ¢0 thoi gian sinh trudng trén 115 ngay.

C6 thé nhan thay:

- Trong 2 vu mua va vu dong xuan, cic cdy trong c6 su thay doi rd rét. Trong vu dong
xudn, thanh phan céc cay trong da dang hon so v6i vu mua

- Cung 1 cay lua nhung vu dong xuan thuong ding cac gidng lta co d6 dai ngay hon,
cac gidng lua c6 kha nang chiu han.

3.2.2. Tac dong cua diéu kién khi twong néng nghiép dén ning suit cay trong.

- Xu thé ning suét lua trong nhitng nim gan day:

+ Ddi vé6i lua dong xuan: trong nhirng nam gan day nang suat lta c6 xu thé ting & hau
hét cac dia phuong, trung binh mdi vu ting tir 1.5 — 2 ta/ha.

+ Pbi voi vu mua/hé thu: ning suat thip hon so véi vu dong xuan va khong thuce sy 6n
dinh nhu vu dong xuan.

+ Péi véi mot. s6 cdy trong ngd, lac: ning suit khong co su bién do nhiéu, ning suit
trong nhirg nam gan day dao dong + Ita/ha.

- Mbi quan hé ning suét véi cac yéu t6 khi tugng nong ngi¢p

+ Dbi voi lha dong xuan: hé s tuong quan gilta nang suét lta dong xuan véi nhiét do
trung binh khong khi vao thang III 13 cao nhit (hé sb twong quan r = —0,663 va —0,517) va
luong mua thang II 1a 0,636.

+ Péi v6i lta mua: co quan h¢ chdt ché hon ca 1a nhi¢t do trung binh thang VIII, luong
mua thang X va sb gio nang thang VII

+ Dbi v6i laa hé thu: quan hé giita ning suit va luong mua thang VII, sd gio ning
thang VII va nhiét d¢ trung binh thang VI 1a cao nhat va 1an luot bang —0,61, 0,50 va 0,52.

+ DPbi v6i cay ngd: vu chinh 1a dong xuan va vu xuan: Nhiét do tdi thap tir giita thang
XI dén dau thang I c6 anh huong dén nang suat ngd (r ~ -0,33 dén —0,55) tuy nhién tir gitra
thang I va thang II mo1 tuong quan lai d6i chiéu véi hé sb tuong quan riéng gitra nhiét do
ti thap trung binh tuan va ning suit ngd tir 0,35 dén 0,49. Pén giai doan trd co—chin ngod
vu dong xuan (thang I, IT) va vu xuén (thang IV, V) thi lwvong mua anh huéng tot dén niang
suit ngd (r =~ 0,42-0,78).

+ Dbi voi cdy lac: ning suét lac 'ty 1€ nghich voi nhiét d§ dau vu (tudn 3/I d&én tudn 1/11
(hé sb tuong quan riéng tur —0,36 dén —0,43), luong mua tuan 1-2/1I (r = -0 ,64) va lugng
mua cudi vu (tir tudn 3/V dén tuan 3/VII) voir=-0,57 den —0,64. Trong khi d6 so gio nang
dau vu (tudn 1-2/I; r = 0,62) va giai doan cudi vu — tir tudn 2/IV dén tuan 2/VI (r = 0,76) ty
1€ thuan v6i nang suit lac.

4. Két luan

1) Viing ddng bang ven bién Bic Trung Bo ¢6 do dai ngay dao dong tir 10-11 gio vao
cac thang chinh dong va 12-13 gio vao cac thang chinh hé. Trung binh nim sb gio nang
dao dong tir 1400—1800 gio ning. Biic xa quang hop trung binh nam la 56-61 kcal/cm?.

2) biéu kién nhiét va tai nguyén nhiét 1a yéu t6 khi hau quyét dinh s ton tai hay khong
ton tai ctia cdy trong, co ciu mua vy va luan canh cdy trong.

- Do chiu anh huéng cta gié mua dong bac nén khu vic nghién ctru thudng co6 mua
dong lanh va c6 thoi ky xdy ra cac dot rét hai anh huong dén san xuat.
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- Téng nhiét nim cia ving nghién ctu bién dong tir 8.600°C dén 8.800°C v&i ngudn
nhiét ndy phan 16n dién tich ving dong bang trong duoc 2 vu la.

3) Téng luong mua nim ving nghién ctru dao dong tir 16002800 mm va phéan bd
khong déu theo khong gian va thoi gian. Do d6 nén st dung:

- Ngay bit dau va két lugng mua tich luy diu mua va cudi mua twong Gng véi cac gia
tr1 75 mm, 200 mm, 500 mm, 300 mm va 100 mm la co s& cho viéc xac dinh thoi vu cay
tré)ng trén cac dién tich canh tac trong cho vao mua. Viéc xac dinh 2-3 tuan kho, uét lién
tuc rat hiru ich cho cac nha quan Iy chi dao san xuét trong viéc sip xép co ciu mua vu va
tudi tiéu nudc.

4) Do dién bién ctia mua mua va xuét hién cua cac loai hinh thién tai nén cdy trong vu
dong xuin da dang hon vy mua. Trong nhitng nim qua, ning suit va san luong cta cay
trong trong vu dong xuin & khu vuc nghién ctru c¢6 xu thé ting dan, diéu nay lién quan dén
thién tai trong vu dong xuén khong tac dong dang ké va cac giai phap canh tac ngay cang
duoc cai tién. Trong vu mua, ning sudt va san luong cdy trong co tinh bién dong manh
hang niam, do thién tai c6 tac dong dang ké & khu virc nghién ciru.

DPong gop cua tac gia: Xay dung y tuong nghién coru: N.H.S., D.V.K.; Lya chon phuong
phép nghién ctru: N.H.S., D.V.K.; Xt ly s0 liéu: N.H.S. Viét ban thdo bai bdo: N.H.S.,
D.V .K.; Chinh stra bai bao: N.H.S.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctru cua tép thé
tac gia, chua dugc cong bo ¢ dau, khong sao chép tir nhirng nghién ctru trude day; khong co
su tranh chap lgi ich trong nhom tac gia.
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Assessment of agro—climatic resources and its impatcs on crop—
livelihoods in the North Central Coastal Delta region

Nguyen Hong Son!*, Duong Van Kham'

' Vietnam Institute of Meoteorology, Hydrology and Climate change;
nguyenson.imh@gmail.com; kham.duongvan@imh.ac.vn

Abstract: Weather conditions and climate are closely related to crop livelihoods first of
all light, temperature and water. These are indispensable elements and substitute for
overall survival, growth, development and yields constitutes particular. Therefore, the
evaluation of a system of agro—climatic conditions make the managers, directing
production to capture the extent of the resource advantages of climate and of natural
obstacles disaster, adverse weather caused to crop lvelihoods. The article uses data at
meteorological stations in the study area and statistical methods to calculate and analyze
the spatial and temporal evolution of agro—climatic features. Natural disasters and adverse
weather and its impact on crop—livelihoods in the North Central Coastal Delta region. The
results of the article will be the scientific basis for the development of agriculture in
general and cultivation in particular in the study area.

Keywords: Agro—climatic resources; Impact on crop-livelihoods; North Central Coastal
Delta region.
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Tém tat: Nghién ciru trinh bay két qua dénh gia du bao mua dinh lugng dua trén mé hinh
toan cau IFS va m6 hinh khu vyc phén giai cao (WRF-ARW) trong nam 2020. Bai bao gidi
thiéu chi tiét phurong phap danh gia theo khong gian dya trén chi s6 ki nang FSS (Fractional
Skill Score) str dung cac s6 liéu mua tir vé tinh GSMaP va sd liéu mua trén luoi (thiét 1ap tir
sb liéu mua udc luong radar, v¢ tinh va mua ty dong). Céc chi sb6 danh gia ki nang (POD,
BIAS, TS) theo phuwong phap truyén thong duoc mé rong theo timg phan cap mua chi tiét
két hop biéu dd danh gia ki ning tong hop (performance diagram) trén cac vi tri tram ciia
khu vuc nghién ciru (Béc Bd). Cac két qua cho thay ki nang du bao dinh lwong cho khu vuc
Bic Bo con thap. Mic du vay, mo hinh phan giai cao két hop dong hoa sb liéu (3DVAR) da
tang dugc kindng du bao ¢ cac ngudng mua 16n (> 50 mm/24h) trong han 1-3 ngay, qua do
cho phép bo sung thong tin mang tinh chét dinh lwgng—cuc tri bén canh san pham dy bao ctia
mo hinh IFS trong cong tac du bao nghi¢p vu mua 1on.

Tir khoa: Panh gia du bao mua theo khong gian; chi sé FSS; Phan cip mua.

1. Mé dau

Vi kha nang cung cép cac du bao c6 tinh dinh luong, chi tiét vé lugng mua, phan b
mua, du bao so6 tri (NWP) da dugc sir dung rong rai tai cac trung tam thoi tiét trén thé gidi noi
chung va tai Viét Nam trong van dé du bao dinh luong mwa QPF (Quantitative Precipitation
Forecast). Trong nhimg nam tr¢ lai day, phuong phap NWP da cho phep mo rong khong
nhig ca v€ han du bao ma con tang cuong chat luong du bao cac hoan luu khi quyén va hién
tuong, hé qua thoi tiét mot cach dinh lugng & cic quy mo khong gian khac nhau, tir cic mo
hinh toan cau d¢ phén giai ngang 15-50 km dén cac mo hinh quy md vira (< 15 km) va dudi
vra (< 2 km). Tuy nhién, QPF cia NWP van chira dyng nhiéu sai s6 16n va viéc tmg dung
tryc tiép gia tri mua dinh luong tir du bao ctia mé hinh trén cac khu vire nhiét déi va gié mua
con han ché. Mot trong nhitng nguyén nhan chinh din dén sal sO trong du bio mua ciia md
hinh 14 cac bién giang thuy trong mo hinh déu 1 dang dan xuét (diagnostic), dugc xac dinh va
tinh toan tir cac bién du bao khac trong m6 hinh. Do do, cac so do vat Iy cua mo hinh chi c6
thé chinh xac tai mot s6 khu vyc trén thé gidi khi ¢6 cac quan trac dé hiéu chinh cac tham so
phu hop [1]. Trong truong hop cac hién twong mua 16n xay ra voi luong 16n di thuong, mau
quan trac rat han ché s& dan toi khong c6 kha nang hi€u chinh (zuning) dé c6 duge cac bd
tham s phti hop dé tinh todn din xuét ra bién giang thily dy bao trong mo hinh. Bén canh d6,
tinh khong chic chan (uncertainty) cia mé hinh s6 tri va diéu kién ban dau, qua trinh vat Iy
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phi tuyén va tinh bat dinh cta khi quyén chwa dugec mo hinh mé s6 mo phong chinh xac nén
van con sai khéc gitra két qua du bao va quan trac trong thyc té [2].

Tai Viét Nam, di c6 nhiéu cong trinh nghién ctru vé du bao mua ciing nhu danh gia du
bao dinh lugng mua tir mo hinh toan cu [3-4] va cac mo hinh sé tri ¢ phén giai cao [5-6].
Céc nghién ciru cho thay két qua du bdo mua tir mo hinh sé tri, dic biét 1a cac mé hinh do
phan giai cao ngay cang duoc cai thién. Ngoai ra, phuong phap dong hoa—tng dung s6 ligu
quan tric d4 c6 nham nang cao chit luong cta du bao ngay cang dugc quan tam nghién ctru.
Céc nghién ciru thir nghiém dong héa sir dung s lidu radar [7], s6 liéu vé tinh va s6 liéu quan
trac truyén thong [8] cho két qua du bao t6t hon dang ké khi chua c6 dong héa sé liéu. Hién
nay, Trung tdm Dy bao khi twgng Thuy van (KTTV) qudc gia da va dang khai thac, van hanh
2 16p san pham mo hinh dy bao gém san pham du bao qui mé toan cau va san pham du bao )
qui mé khu vuc (hé théng mé hinh khu vyc d6 phan giai cao va hé thong dong hoa sb lidu).
Véi su phong pht vé mit san pham va uu diém cua timg loai mo hinh viéc xem xét danh gia
chét luong két qua du bao cua tung loai mo hinh 1a that sy can thiét. Trong khuon khd bai bao
s& tién hanh danh gia chat luong dy bao mua ctia mot s6 mo hinh trén khu vuc Bic Bo trong
nidm 2020. Nghién ctru s& dua ra cac két qua danh gia dua trén viéc tinh toan cac chi sd ki
nang chi tiét theo khoang phan cap mua (vi du trong khoang 25—50 mm/24h) va theo ngudng
mua (vi du 16n hon 25 mm/24h) thuc hién thong ké tai cac tram quan trac Synop (d4nh gia
trén tram) va thuc hién thong ké trén ludi bao phil toan b Bac Bo (danh gia theo khong gian).
Théng tin vé ngudn sb liéu va mé hinh cing phuwong phap danh gia dugc trinh bay chi tiét
trong phan 2 cua bai bao. Cac két qua va két luan chung duoc dua ra 1an lugt tai muc 3 va 4.

2. Phwong phap nghién ciru
2.1. Khu vyec nghién curu

Nghién ctru thue hién danh gia su cai thién du bao mua dinh lugng cho Bic Bo trong giai
doan tir thang 4 dén thang 12 nam 2020. Khu vuc nghién ctru duoc gidi han tir 19.5°N dén
23.5°N va 102°E dén 108.5°E. Téng s6 tram do mua thudc Bic Bo duge st dung trong tinh
toan 1a 88 tram bao gom cac tram trén dat lién va cac tram dao, trong d6: 22 tram ving Tay
Béc, 26 tram vung Viét Béc, 25 tram vung Dong Bic va 15 tram vung Déng béng Bic Bo.
Hinh 1 thé hién phan bé theo khong gian ciia 88 tram noéi trén va pham vi khu vuc nghién ciru.

Hinh 1. Phan b4 theo khong gian cia 88 tram do mua bé mat va pham vi khu vyc nghién ctu.

2.2. 86 liéu quan trac mua

Nghién ctru str dung s6 liéu quan tric mua tir hé théng mang ludi Synop trén khu vuc
Bac B0 (88 tram dugc thé hién chi ti€t vi tri trén Hinh 1). Ngoai ra 1a s6 li€u quan trac bd sung
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khac tir quan tric mua tu dong (ngudn Dy an va ngudn xa hoi hoa) va tir san pham udc luong
mua trén luodi cua radar va vé tinh [9]. Tir nam 2020, bd s6 liéu mua trén ludi d3 duge thiét
1ap tir mwa tram va mua uéc luong tir 46 phan hoi cia cac tram radar va vé tinh cho mirc d6
chi tiét theo chiéu ngang 1 1km x 1km, duoc Dai khi tugng cao khong thiét 1ap va truyén vé
Trung tim Dy bao KTTV quéc gia véi tan suét 1 tiéng mot 1an [10]. Bén canh d6 14 ngudn di
liéu mua wdc lugng trén ludi ciia Nhat Ban (GSMaP) vé6i do phan giai theo chiéu ngang 1a
10km x 10km [11].

2.3. 86 liéu mé hinh du béo

2.3.1. M6 hinh toan cau IFS cia ECMWF

Bén canh cac mé hinh toan cau GSM cua Co quan khi tugng Nhat Ban (JMA) va GFS
ctia Trung tim Dy bdo méi truong qudc gia Hoa Ky (NCEP), duoc sy dau tu cua Bo Tai
Nguyén va Méi Truong, tir cubi nam 2011 Trung tim Dy bao KTTV qudc gia da thu nhéan dir
liéu dy béo gbe tir Trung tdm Du bao han vira Chau Au (ECMWF) v6i d6 phan giai theo
chiéu ngang 14km cho mé hinh tit dinh IFS (Integrated Forecasting System) va 28km cho hé
thong du bao t6 hop, han du bao dén 10 ngay. Hién tai, 40 phan giai caa IFS x4p xi 9km va
day 1a mot trong nhitng mo hinh qui mé toan cau ¢ dd tin ciy cao nhét vé du bao cac yéu td
khi twgng hién nay theo hau hét cic nghién ctru va dénh gia trén thé gigi [12].

2.3.2. M6 hinh khu vee WRE-ARW va hé thdng dong hoa sb liéu bién phan 3 chiéu

Ngoai cac hé thdng mé hinh khu vuc trudc day tmg dung tai Trung tdm Dy bao KTTV
qudc gia nhu HRM, COSMO ciia Co quan khi twong lién bang Puac (DWD), md hinh
WRF-ARW di dugc tng dung trong nghiép vu tir nim 2005 (trong hé thong du béo to hop
han ngin SREPS, d6 phan giai 16 km) Trong khuon khé Du an “Tang cuong he théng du
cap 1én siéu may tinh CrayXC40 tir cudi nim 2018, mo h1nh WRF-ARW phién ban 3.9.1.1
da duoc thiét 1ap chay nghiép vu véi 4o phan giai ngang 1a 3km x 3km sir dung diéu kién bién
ttr mo hinh IFS (d6 phan giai 9km) v6i mién tinh bao pht toan bo 1anh thd Viét Nam va Bién
Péng, thoi gian tich phan du bao han 72 gid sir dung toan bd ning luc cua hé thong (~ 70-80
Tflops) hét 45 phut, mé hinh dugc ki hiéu 1a WRF3kmIFS [12].

Tir dau nam 2020, Trung tdm Dy bao KTTV qudc gia da trién khai chay nghiép vu trén
siéu may tinh CrayXC40 hé théng dong hoa sb litu 3DVAR (PHSL) cho mé hinh
WRF-ARW (d6 phan giai 3km, diéu kién bién tir mé hinh ECMWF). Sai s6 m6 hinh dé dua
vao hé théng PHSL sir dung phuong phap NMC tinh toan tir cac du bao phan giai cao trén
toan bo lanh tho Viét Nam va Bién boéng (mau thong ké it nhat trong 3 thang) [12]. Cac sO
liéu dugc st dung trong qua trinh dong hoa bao gom: cac s6 liéu quan trac bé mit va tham
khong vo tuyén cia 'Viét Nam, cdc so liéu quan trac trén thé gio1 bao gbém: Vé tinh cuc
(NOAA, METOP, s6 liéu birc xa phd), quan tric gié vé tinh bé mat (SCAT) va trén cao
(AMV), quan tric tir cac phuong tién thuyén bé cua cc nude khac (hé thong GTS). M hinh
WREF3kmIFS c6 PHSL dugc ki hi¢u 1a WRF3kmIFS-DA.

Kha ning ting muc do chi tiét trong du bao dinh luong ctia cac md hinh phén giai cao
két hop PHSL duoc thé hién tai Hinh 2 bang két qua so sanh giira quan tric mua tich liiy 24h
xay ra trén khu vue Bic BO (khu vire Ha Giang > 350-400 mm/24h) vao thang 7/2020 va du
bao tir cac mo hinh IFS (< 60 mm/24h), WRF3kmIFS (> 150 mm/24h) va WRF3kmIFS-DA
(> 180 m/24h). Nguyén nhan gdy ra mua cuc bd cyc tri tai viing ndii phia Béc lién quan dén su
hoi tu gio gitra gio dong nam tur ria ap cao can nhiét doi va gio tdy nam va khu vuce xay ra mua
phu thudc nhleu vao vitri dich chuyén cia ria 4p cao can nhiét déi. Cac mé hinh déu xac dinh
khu vuc mién Bic ndm 6 ria ludi ap cao can nhiét ddi, tuy nhién vi¢c thé hién su hoi tu gio
trén khu vyre Bic Bo trong trudng phén tich va dy bao tir WRF3kmIFS—DA t6t hon cho phép
hién tugng mua phu hop hon so voi mo hinh IFS va mo hinh phan giai cao chua c6 DPHSL.



Tap chi Khi twong Thuy van 2021, 730, 79-92; doi:10.36335/VNJHM.2021(730).79-92 82

Phén tich thém céc két qua ctia mo hinh phén giai cao c6 PHSL dugc dua ra trong Hinh 2 d6i
v6i cac trudong gid cua mo hinh tai myc 500hPa. Trén khu vuc Bic BO, qué trinh PHSL da
giam do 16n thanh phan gié kinh huéng (Ua—Uf <0) va tang d6 16n thanh phan gi6 vi hudng
(Va—Vf >0) g véi trudng véc to gia sb {Ua—Uf,Va—Vf} ton tai mot dang xody thuan kéo
theo viéc hudng gi6 tdy nam trén khu vyc Bac Bo ¢6 xu thé 1éch sang phia Ty hon va ting
mirc d6 hoi tu kinh huéng véi ria ctia cao 4p can nhiét. Minh hoa nay cho thay rd nhiing téc
dong cua DPHSL 1én truong dong luc cia mo hinh c6 kha ning tac dong dén két qua du bao
trong truong hop mua 16n cu thé nay.
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Hinh 2. (a) Ban d6 mua quan tric tir 19h ngay 20-21/7/2020, (b) ban d6 duong dong lic 19h ngay
21/7/2020, ban d6 du bao mua va duong dong, xody twong ddi muc 500hPa tir IFS (c, d), tir
WREF3kmIFS (e, f) va tt WRF3kmIFS-DA (g, h), (i) Truong gia s6 thay dbi (increment) gitra truong
phan tich ban d4u f va truong phan tich téi wu a bang DPHSL ciia thanh phan gi6 U va truong gi6 gia
s6 v6i thanh phan 1a {Ua—Uf,Va—Vf} tai myc 500hPa va (j) Truong gia s6 thay ddi (increment) giita
truong phén tich ban dau f va trudng phan tich t6i vu a bang DHSL cia thanh phan gié V va ham
dong gi6 ban dau tai myc 500hPa.

Thai diém du bao ciia cac mé hinh sb tri duoc st dung dé danh gia la lac OOUTC héng
ngay. Trudc khi thuc hién qua trinh danh gia du béo, cac dit liéu quan tric mua trén ludi (sb
liéu mua t dong (AWS), s6 liéu mua vé tinh (GSMaP)) dugc dua vé cung mot luéi voi mo
hinh dy bao (pham vi tinh toan dugc thé hién trén Hinh 1), két qua du bao ctia mé hinh sb tri
duogc noi suy vé diém tram bang phuong phap noi suy diém gan nhét.

2.4. Cac phwong phap danh gia ki nang dw bao mua

Nghién ctru dua ra cac két qua danh gia dua trén viéc tinh toan cac chi s6 ki ning chi tiét
theo khoang phan cap mua (vi du trong khoang 25-50 mm/24h) va theo ngudng mua (vi du
16n hon 25 mm/24h) thuc hién théng ké tai cac tram quan tric Synop (danh gia trén tram) va
thue hién thong ké trén ludi bao phu toan bo khu vire Bic Bo (danh gia theo khong gian). Cac
danh gia tap trung vao mé hinh quy mé toan cau IFS, mé hinh quy mé khu viee WRF3kmIFS
v6i diéu kién bién IFS do phan giai 3km va mé hinh quy mé khu vuc c6 dong hoa sb lidu
WRF3kmIFS-DA. Nghién ciru danh gia két qua du bao lwong mua tich lily 24 gio cua cac
m6 hinh IFS, WRF3kmIFS va WRF3kmIFS—DA cho khu vuc Bic Bo giai doan thang 4 dén
thang 12 nam 2020.
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2.4.1. Phuong phap tinh céc chi s6 ki ning du bao mua tai tram quan tric

Viéc ap dung céc chi s6 danh gia cho bién du bao lién tuc dya trén cac chi sb nhu sai s6
trung binh tuyét dbi hay sai sd trung binh quan phuong dé danh gia k¥ nang du bao mua la
khong phan anh hét kha ning ctia mé hinh. Béi ban chét ciia cac du bao mua bao gom ca du
béo pha, tic 12 xay ra hay khong xay ra, do d6 bd s liéu mua dy bao va quan tric s& tuan theo
quy luat phan bd nhj phan thay vi phan b6 chuan cho bién lién tuc, chi tiét phan loai trong
Bang 1 (dai lugng A la téng sb 1an du bao thanh cong (du bao dung hién tuong co6 xay ra), B
la tong s6 1an du bao sot (du bao khong xdy ra hién tuong co xay ra), C 1a tong so 1an dy béo
khéng (du bao xay ra hién twong khong xay ra) va D 1a tong sé 1an du bao ding cua hién
turong khong xdy ra).Céc chi s6 ki ning bao gdm BIAS, POD, FAR, TS (tén goi khac 1a CSI),
ETS s& duoc sir dung trong nghién ctru ing véi timg khoang phan cip ngudng mua cu thé
[13], minh hoa trong Hinh 3 (tri). Khi d6 cong thirc cho chi s6 TS cho phéan cép mua thir i s&
c6 dang:

IS = n(F,0,) o
N(E) +N(O;) -n(E,O;)

Trong do n(F;O;) la sd luong du bao thugc phan cap thirico quan trac trong phan cap thir
i (hay s6 du bao dung v6i quan trac trong phan cap thir 1); N(O) la tong sb quan tric phan cip
th i; N(F;) 1a tong s6 du bao phan cap thi i.

Bang 1. Bang phan loai tin xuét cho bién dy bao dang nhi phan.

Quan tric
Co Khong
Co A B
Du bao
Khong C D

Threshold 100mm
10 5 2 15 1.3 BIAS

Phan c4p quan tric
ij 1 2 K N
1 n(F,0,) | n(F,0,) n(F,0,) N(F,) g .
Phancdp 2 | nF0) [ n(F0) | .. | n(F,00 [ N(F,) ‘Q.;
dy béo o
2
kK [ n(F0) [ n(F0) | . [ n(Fo) [ NI
No) | No) | N(0,) N
()

0.0 0.2 0.4 0.6 0.8 1.0

(b) Success Ratio
Hinh 3. Minh hoa bang da cip (a) va biéu db danh gia ki ning tong hop (b).

Ngoai viéc phan tich riéng 1¢ cac chi sb ki ning, biéu dd danh gia ki ning tong hop
(performance diagram) thé hién mdi twong quan hinh hoc giira cac chi s6 POD, FAR, CSI/TS
va Bias [14], minh hoa trong Hinh 3 phai. Khoang tin cdy (Confidence Interval) cua cac chi
s6 ki nang duoc xac dinh dua trén phuong phap gieo nhidu ngau nhién (boottraps) dé cho
théy muc d6 bién dong, do on dinh cua du bao. Tir vi tri cia md hinh trong biéu dd so vai
tham chiéu cho phép hinh dung dugc d6 chinh xac ciia mé hinh. Du bao hoan hao khi nam &
phia trén bén phai ctia biéu do. Su sai l1éch theo mot huong cu thé biéu hién su khac biét gitra
xé4c suat phat hién hién tuong (POD, truc thang dmg bén phai) va ti 1¢ du bao thanh cong
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(Success Ratio, bang 1-FAR, truc ngang dudi), BIAS (duong gach chéo ng véi cac gia tri
tai truc ngang trén va tryc thang dung bén phai) va chi s6 CSI/TS (duong cong lién kem gia
tr1 dang muc).

2.4.2. Phuong phap danh gi4 ki ndng du bao mua theo khong gian ludi

Cac phuong phap danh gia truyén thong chi nham dén su phu hop chinh xac giira du bao
va quan tric, do d6 no s& bo qua sy thay doi theo khong gian cua san pham du bao. Cach tiép
can dya trén phuong phap xac minh ving lan can dbi voi danh gia diém k¥ nang du bao cho
cac ngudng cu thé va thuc hién cac cira s6 khong gian khac nhau sé cho phép xac dinh cac
ngudng ma md hinh cho chat luong dy béo cao nhat. Chi s6 ki nang phan s6 (Fractional Skill
Score) dugc dung trong danh gia xac sudt dy bao mua vuot ngudng hodc dudi ngudng nhat
dinh dbi voi mot cira s6 khong gian nhét dinh [ 15— 18]. FSS duoc str dung rong réi trong viéc
danh gia duy bao dinh luong mua [19-20]. Chi s6 FSS phu hop dé danh gia dy bao trong
truong hop do phan giai cao (d9 phan giai ngang dudi 10 km).

Gia str truong quan tric va du bao c6 kich thudce 1a NX x NY (voi NX vaNY lan luot 1a
s6 diém ludi theo phuong bac—nam, dong—tay). Gia tri quan tric va du bao tai mdi 6 ludi
duoc ki hiéu tuong tng la MO;j va MF;j (voii=1,2, ... NX;j=1,2,...,NY). Pé thuc hién tinh
toan gia tri chi s6 FSS, chuyén doi trudng gié tri sang trudng nhi phan, ki hi¢u gia tri nhi phan
tai 6 ludi cia quan tric ctia dy bao 1an luot 12 POy, PF;; (véii=1,2, ... NX;j=1,2,...,.NY) va
duoc xac dinh boi diéu kién sau:

PFij=1: Néu MFi; > ngudng PFi; = 0: Néu MFi; < ngudng
PO;; = 1: Néu MO, > ngudng PO;; = 0: Néu MO;; < ngudng

Tinh toan gia tri phan s quan tric, phan s6 du bao cho timg 6 ludi theo pham vi khong
gian (viing 1an can) kich thudc K x K diém ludi, ban kinh ving 14n can 1a k v&i k = (K— 1)/2.
Ki hiéu Oij va Fij (v6ii=1,2, ... Nx; j=1,2,...,Ny) twong trng 1a gi4 tri phan s6 thyc té va du
bao tai 6 ludi sau khi dugc tinh todn véi mot pham vi khong gian cho trude. Gia tri O va Fij
(vi tri 0 ludi thude hang thir 1, ¢dt thir j) dugc tinh bdi cong thirc:

1 - ik
N e — POm n 2
L K xK m=(=k) n=(—k) ’ @)
1 i itk
(K)ij — PE,, (3)

K x K m2k) n=(k)

Véi nhimg 6 ludi khong phai 13 trung tim ciia bat ki pham vi khong gian nao, O;j va Fij
s& nhan gia tri bang 0. Khi do, chi s6 FSS ddi v6i pham vi khong gian K x K duoc tinh theo
cong thuc:

1 Ny Ny 2
i N, x N 12 O(K)i,j_Fm)i,j} )
x J 4)

Y
(X) 1 N 5 Ny N 5
N, x N, 21 10 (K)i.] +ZZF (K)i,]

1=1 j=

FSS

Hinh 4 minh hoa vé viéc chuyén d6i gia tri mua du bao theo ting ngudng vé dang nhi
phan d tinh toan chi s FSS (vi du v&i quy md khong gian 13 3 6 udi , 6 ludi vang s& thuc
hién ra trén toan bd mién tinh dé tinh toan gia tri phan s6 mdi cho mdi 6 ludi 1a gia trj trung
binh cua cac 6 ludi trong pham vi lui vudng 3x3, nhing diém khong thé ton tai 6 ludi vang
s€ 0 gia tri phan s6 bang 0). Hinh 4¢ minh hoa vé su thay d6i ctia chi s6 FSS theo tirng mirc
do chi tiét vé mit khong gian duoc dénh gia. Gid tri FSS cang cao (t6i vu nhat la 1) tng véi
viée dit liéu ludi mo hinh du bao phu hop hoan toan véi dit liéu ludi quan trac tai cic ngudng
danh gia cu thé. Viéc danh gia bang chi s6 FSS ciing cho phép xac dinh duoc mirc do tin cay
theo khong gian ctia tirg mo hinh qua d6 dua ra dugc dy bao theo cép tinh, ving phu hop. O
mot qui mo khong gian cu thé, néu FSS ¢6 gia tri trén 0,55 s€ dugc xem 1a mo hinh ¢6 ki ndng
theo khong gian d6 (mtrc d6 phu hop hi¢u dung).
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Hinh 4. Minh hoa truong du bao mua tir IFS (a) dugc chuyén dbi sang truong nhi phan ¢ ngudng
10mm/6h (b) dé xac dinh chi s6 FSS va minh hoa bién d6i ciia chi s ki nang FSS theo timg mirc d6
khong gian (c).

3. Két qua va thao luin

3.1. Danh gia két qua du bao tai tram

Hinh 5 minh hoa biéu d6 danh gia ki nang tong hop cho du béo lwong mura tich lity 24 gio
trén cac ngudng 1 mm, 5 mm, 10 mm, 20 mm, 50 mm va 100 mm vé&i cac han du bao 24h,
48h va 72h cho khu vuc Bic Bo. Nhin chung, ti 1¢ du bao thanh cong, ti 1¢ phat hién hién
tuong, chi s6 ki nang TS va d9 tin c@y cua cac mo hinh déu giam khi ngudng luong mua tang
(mtrc tin cdy cta két qua dy bao tir md hinh IFS nho nhét trong cac mé hinh). O cac ngudng 1
mm, 5 mm va 10 mm, mé hinh IFS c6 chi s6 phat hién POD cao nhét tai ca 3 han du bao (dac
biét han 72h) tuy nhién chi s6 BIAS lai dao dong tir 2 dén 3.5 (cao nhat trong cac mo hinh),
mo hinh d6 phan giai cao c6 dong hoa sb lidu WRF3kmIFS-DA xac suat phat hién hién
twong nhinh hon so véi mé hinh khong c6 dong héa WRF3kmIFS. Tai cic ngudng mua 16n
hon, ti 1& du béo thanh cong ciia IFS 16n nhat nhung gia tri POD lai nho nhat, chi s6 BIAS
giam khi ngudng mua ting. Gia tri chi s6 POD ctia mo hinh WRF3kmIFS—DA 16n hon so véi
WRF3kmIFS (du bao ctia 2 md hinh déu tbt nhat tai han 24h) va 16n nhat dbi voi cac ngudng
mua trén 20 mm/24h. Tai tit ca cic ngudng mua, gia tri BIAS ciia cac mo hinh khu vuc do
phan gidi cao déu nam trong khoang tir 1 dén 1.5. Chi s6 ki nang TS ctia 3 mo hinh 16n nhét
tai han du bao 24h tai tat ca cac ngudng mua. i véi lugng mua tich Iy 24 gio trén 50 mm,
mo hinh WRF3kmIFS va WRF3kmIFS—DA luén c6 chi s6 ki nang TS 16n hon so véi mod
hinh IFS tai ca 3 han du bao.



Tap chi Khi twong Thuy van 2021, 730, 79-92; doi:10.36335/VNJHM.2021(730).79-92 87

Threshold: 1mm Threshold 5mm Threshold 10mm
10 5 3 2 15 1.3 BIAS 10 2 15 1.3 BIAS 10 2 15 1.3 BIAS

1.0

“( \ ‘,“‘ 7\

Probability of Detection
Probability of Detection
Probability of Detection

Success Ratio Success Ratio Success Ratio

Threshold 20mm Threshold: 50mm Threshold 100mm
10 5§ 2 15 13 BIAS 10 3 2 15 13 BIAS 10 5 2 15 13 BIAS

1.0

o
@
0.8
L

“ o8

0.6
L

04

o o
w o
Probability of Detection

o =)
w o
Probability of Detection

Probability of Detection

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0

Success Ratio Success Ratio Success Ratio

Hinh 5. Biéu d6 danh gia ki ning tong hop ddi v6i lwong mua tich lily 24 gid tai cac ngudng mua
khéac nhau. Ki hiéu mau xanh da troi, do, xanh 14 cay Gtng véi mo hinh IFS, WRF3kmlIFS va
WRF3kmIFS-DA tai cac han du bao 24h, 48h va 72h.

Phan tich mrc d6 chinh x4c trong viéc du bao dung luong mua quan tric roi vao ting
phan cap mua cu thé, qua d6 phan anh ding ti 1¢ dy bao dung so voi tong mau dy bao danh
gia, trong Hinh 6 dua ra két qua danh gia dua trén chi sb ki niang TS (gia tri tdi uvu bang 1 tng
khi du bao tir m6 hinh ding hoan toan so v6i quan tric) va Bang 2 trinh bay gia tri chi tiét cua
cac chi s6 ki nang (BIAS, POD, ETS, TS), cac két qua cho thay:

- O han dy bao 24h: ngoai phan cap mua dudi 1mm/24h (cac m6 hinh dy bao xac sut
xuat hién hién tuong dang phd bién khoang 80 dén 90%), & ngudng 10-25 mm/24h cac md
hinh cho kha ning dy bao diing cao nhat vai ti 18 khoang 38% trong khi & cdc ngudng trén 25
mm/24h dat khoang 8-25%. Tai han du bao nay, chi s6 BIAS cta mé hinh IFS dao dong tir 1
dén 2,5 voi luong mua dudi 50 mm/24h va khoang 0.5 v6i cac ngudng con lai, trong khi dé
mo hinh khu vyc d phan giai cao WRF3kmIFS va WRF3kmIFS—DA lu6n dao dong tir 1 dén
1,5. M6 hinh IFS c6 chi sb ki ning TS cao nhét tai ngudng 1025 mm/24h trong khi d6 voi
cac ngudng mua 16n trén 100 mm/24h, mé hinh WRF3kmIFS cho két qua tot nhat, chi sb
phat hién tang 1én 20% so voi mo hinh toan ciu (chi s phat hién POD chi khoang 7%).

- O han du bao 48h va 72h, xu thé sai s6 kha twong dong vé6i chi sé TS 16n nhat tai phan
cép mua 10-25 mm/24h, ngoai ngudng mua dudi Ilmm/24h, xac suat du bao xuét hién hién
tugng tai ngudng mua nay cao nhat khoang 30-35%. Dic biét, v4i cac ngudng phan cip mua
16m (trén 100 mm/24 véi han du bao 48h; trén 24 mm/24h vdi han dy bao 72h) mo hinh d6
phan giai cao c6 dong hoa sb liéu cho két qua du bao tét hon, chi s6 ki nang TS cao hon han
so voi 2 md hinh IFS va WRF3kmlIFS.
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Hinh 6. Chi sb ki nang TS danh gia mic d du bdo dung cua cdc md hinh (IFS, WRF3kmlIFS,
WRF3kmIFS-DA) tai timg khoang ngudng phan cdp mua. Mau d4nh gia trong nim 2020, tinh trung
binh trén khu vuc Béc B, han du bao 24, 48 va 72 gio.

Bing 2. Chi tiét cac chi s6 ki nang (BIAS, POD, ETS, TS) ctia m6 hinh cac mé hinh tai timg khoang
ngudng phan cép mua. Mau danh gia trong nim 2020 cho khu vuc Bic B9, han du bao 24, 48 va 72

gio.
IFS, Han du bdo: 24h WRF3kmIFS, Han du bao: 24h WRF3kmIFS-DA, Han dv bdo: 24h
Kh"(:i'/’:::)cap Bias | POD(%) | ETS s Kh"(:'ﬁ;:::)cap Bias | POD(%) | ETs TS Kh"(:'gm;:::)cap Bias | POD(%) | ETS s
01 0850 83.771] _ 0.400| _ 0.828 01 0932 89.503]  0.429]  o0.863 01 0901 88651 0413 _ 0859
12 2403|8933 0.015| 0027 12 1928] 9.987] _ 0.024] _ 0.035 12 1690 10881 0031 0.041
25 1906] _19.430] 0049 _ 0.072 25 1440 _17.996] _ 0.059 _ 0.080) 25 1292] 14561  0047] _ 0.066
510 2314 23508 0.056| __ 0.076) 510 1380 14.826] 0050 _ 0.066) 510 1314 14396] 0049 _ 0.065
1025 1893| 37.726] 0123 _ 0.150) 1025 1246 26110 0109 0132 1025 1321 26450 0103 0127
2550 1169] 24067 0113 0125 2550 1204 19.135] 0083  0.005 2550 1442] 23689 0093  0.107
50-100 0601 15175 0101 _ 0.109 50-100 1129 18814 0091  0.097] 50-100 1507 21774] 0090 0.0
>=100 0439 7.895] 0057 0058 >=100 1257 22857 o0111] 04113 >=100 1752 21622] 0087  0.089
IFS, Han du bdo: 48h WRF3kmIFS, Han du béo: 48h WRF3kmIFS-DA, Han dv béo: 48h
Kh"(:'i‘ '/’:::)cap Bias | POD(%) | ETS s Kh"(:fn’/’:::)ca" Bias | POD(%) | ETS s Kh"(:‘i' ;;'::)ca" Bias | POD(%) | ETS s
01 0.863] _84.474] _ 0.400] _ 0.829 01 0.956| 90426 _ 0395 _ 0.860) 01 0917] 89592] 0408 _ 0.859
12 2480 8313 0012 0024 12 1784] 9220 0023 0034 12 1688| _ 9.067] 0024 0034
25 1938] 21.268] 0055 _ 0,078 25 1245 _13.976] _ 0.047] 0068 25 1260| 15972] 0055 _ 0.074)
510 2.228]  24.171] 0061 _ 0.08]] 510 1.196] _12.632] _ 0.046] _ 0061 510 1272] _12.848] 0043 0.059
1025 1801 36744 0125 _ 0.5]] 1025 1.047] _19.027] _0082] _ 0.03 1025 1178] 24419 o101 _ 0.23
2550 0952 19310 _ 0.099] _ 0.110] 2550 1158]  16.827] 0073 _ 0085 2550 1240| 18835 0078 0.09]]
50-100 0389 11673 0089 _ 0.0 50-100 1415 15.746] _ 0.064] _ 0.070 50-100 1372] _17.742] 0075 0,082
>=100 0211] 4385 0037 _ 0.038 >=100 1410 17143 o075 0077 >=100 1838] 23423 0092 0094
IFS, Han dv bdo: 72h WRF3kmIFS, Han du bao: 72h WRF3kmIFS-DA, Han dy bdo: 72h
c'g:’::i?';::) Bias | POD(%) | ETs s C';:";:ﬁl ;:::) Bias | POD(%) | ETs TS c'g:’(?i;:::) Bias | POD(%) | ETs 5
0-1 0.851; 80.97| 0.283] 0.777] 0-1 0.931] 86.22] 0.267| 0.807] 0-1 0.901] 85.83] 0.272] 0.806
12 2.392 782 0012 0024 12 1.894] 746 0015 0.026 1-2 1.693 738] 0017 0028
25 1.887] _13.77] __0.027] _ 0.050 25 1431 1101 0027 0.047] 25 1.301] 1097 0.029]  0.049
5-10 2308 1791 0037  0.057 510 1381 1188 0036 0.5 510 1318 1053 0031 0.047
10-25 1892 27.08] o0.076]  0.103 10-25 1263|1765 0062 _ 0.085 10-25 1311  17.89[ 0059  0.083
25-50 1.169] 1026  0.037] 0.0 25-50 1.227] 1106 0.040] 0.05 25-50 1429 13200  0.044]  0.057
50-100 0.601 233  oou| oo01s|  so100 1185 450 0015 0.021]  50-100 1.513 7.26]  0.024]  0.030
>=100 0439 000 -0.001] 0000 >=100 1.295 190 0007 0008 >=100 1.781 270 0009 0010

3.2. Banh gia ki nang du bdo theo khong gian

Trong nghién ctru thue hién danh gia theo mirc do chi tiét cua timg mé hinh, sé liéu luéi
quan tric dua vé luéi md hinh. Viéc so sanh song song ca véi s6 liéu mua ludi tir vé tinh va
mua ludi tir quan trac radar—-mua ty dong cho phép xem xét tinh khach quan cta két qua danh
gi4 khi so sanh v6i bo s6 liéu doc lap. Ddi v6i s6 lidu mua vé tinh, cac danh gia thuong thién
cao hon so véi thuc té do céc gia tri lwong mua cyc tri xac dinh tir s6 liéu vé tinh thuong thién
thap.

Hinh 7 thé hién chi tiét gia tri chi s6 ki niang FSS ddi véi luong mua tich lity 24 gid tinh
tur dir licu GSMaP va mo hinh du bao. Nhin chung, gia tri FSS giam khi ngudng mua tang va
tang khi vung l1an can tang. Tai cac ngudng mua dudi 10 mm/24h, do phu hgp cua du bao va
quan tric 1én dén 50-60%. Tai han 24h va 72h, gia tri FSS tr m6 hinh WRF3kmIFS nhinh
hon 2 md hinh con lai, thip nhét d6i véi IFS. Han 48h, mé hinh d6 phan giai cao c6 dong hoa
sO lieu WRF3kmIFS-DA c6 chi s6 ki nang FSS 16n nhat. Di véi ngudng mua trén 100
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mm/24h, két qua du bao cia WRF3kmIFS—-DA chinh xac nhat tai han 24h, trong khi d6 han
48h va 72h, mé hinh WRF3kmIFS cho két qua tSt nhit. Mtrc do phu hop hiéu dung dat duoc
tai ngudng mua trén 1 mm/24h va quy mé hiéu dung ting theo han du bao va nho nhat d6i véi
md hinh khu vuc d¢ phan giai cao (WRF3kmIFS va WRF3kmIFS-DA) véi quy md vung lan
can 9x9 6 ludi (ban kinh khoang 12 km).

Gia tri chi s6 ki nang FSS tir dit liéu AWS va mé hinh dugc trinh bay cy thé trén hinh 8.
Véi ngudng luong mua dudi 20 mm/24h, gia tri chi s6 ki nang FSS tai 3 han dy bao déu 1on
nhit véi mé hinh IFS, mirc do phu hop giita du béo va sb lidu quan tric c¢6 b sung radar va
mua ty dong (AWS) dat khoang 50—65%. Trong khi do, cac ngudng mua trén 20 mm/24h,
FSS tir s6 liéu du bdo mé hinh WRF3kmIFS-DA tt hon hin so véi 2 m hinh con lai. Dic
biét voi luong mua trén 100 mm/24h, mé hinh c¢6 dong hoa cho thidy mirc d6 phu hop cao
nhat 1én dén 20%, tang khoang 2% so véi mé hinh WRF3kmlIFS trong khi mé hinh toan cau
IFS muc d6 phu hgp chi khoang 5%.
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Hinh 8. Gi4 tri chi s6 ki ning FSS so voi dit liéu mura ludi tir quan tric radar—tw dong (AWS) cta céc
mo hinh cho khu vic Bic Bo cho du béo lugng mua tich lity 24 gio tai cac ngudng mua khéac nhau.

4. Két luén
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Nghién ctru da trinh bay cac két qua danh gia két qua du bao mua ctia md hinh IFS,
WRF3kmIFS va WRF3kmIFS—-DA trong nam 2020 cho khu vuc Bac Bo. Phuong phap danh
gia theo khong gian dya trén chi s6 ki nang FSS di duoc thuc hién vé6i cac di liéu mua quan
tric trén ludi tir vé tinh cia Nhat Ban (GSMaP) va dir li¢u mua trén ludi dugc thiét 1ap tur di
liu quan tric wdc luong mua radar—vé tinh—quan tric mua tu dong. Céac chi sd danh gia ki
ning (POD, BIAS, TS) theo phuong phép truyén thng va duoc mé rong theo timg phan cap
mura chi tiét két hop biéu dd danh gia ki ning tong hop di duogc thuc hién song song trén cac

vi tri tram cua khu vuc Bac Bo.

M0 hinh IFS cé chi s phat hién POD cao hon & nhitng ngudng muwa nhé (dudi 20
mm/24h). Trong khi do, & cac ngudng mua 1é6n hon md hinh d¢ phan gidi cao WRF3kmIFS
cho ki nang du bao tot hon rd rét khi xét theo ca tram va khong gian. Pac biét véi cac ngudng
luong mua tich Iy 24 gio trén 50 mm, mo6 hinh c6 PHSL WRF3kmIFS—-DA ki nidng du b4o
tdt hon dang ké. Céac két qua danh gia chi tiét vé mat khong gian cho thiy d6 phan giai hiéu
dung ctia ctia cac mo hinh déu rat thap cho ngudng mua 16n hon 20 mm/24h (khong dat duoc
FSS > 0,55), mac du ki nang du bao theo khong gian céd ting trong WRF3kmIFS va
WRF3kmIFS—DA nhung van thay 13 viéc han ché trong kha ning cung cap duge du béo dinh
luong & quy mo chi tiét cho khu vic Bac Bo.
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Cac két qua danh gia cho thiy ki ning dy bao dinh luong cho khu vuc Bic Bo con thap.
Mic du vay, md hinh phén giai cao két hgp dong hoa s6 lidu ctia bang phuong phap bién phan
3 chiéu (3DVAR) di ting dugc ki nang dy bao ¢ cac ngudng mua 16n (> 50 mm/24h) trong
han 1-3 ngay va qua d6 cho phép bd sung théng tin mang tinh chat dinh lwong—cuc tri bén
canh san pham du bao ctia mo hinh IFS.

Dong gop cuia tac gia: Xay dung y tuong nghién ctru: C.T., D.D.T.; Lya chon phuong phap
nghién ctru: D.D.T., N.T.N.; Xt ly s6 liéu: N.T.N., M.K.H.; Phan tich mau: N.T.N., M.K.H.;
Lay mau: N.T.N., M.K.H.; Viét ban thao bai bao: D.D.T., N.T.N., M.K.H.; Chinh stra bai
bao: C.T., D.D.T.

Loi cam doan: Tép thé tac gid cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Verification of quantitative rainfall forecast from IFS and WRF
model for the northern region of Viet Nam
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Abstract: This research aims to validate heavy rainfall forecasting over northern Vietnam
of IFS (ECMWF) and the Weather Research and Forecasting with the Advanced Research
dynamical solver (WRF-ARW) models from 4-12/2020. Typical skill scores are calculated
based on the surface observation data (POD, FAR, BIAS, CSI/TS) and the performance
diagram is used for combination exploitation based on those skill scores. The spatial
verifications are carried out using the fraction skill score (FSS) and grid rainfall
observations (both from the satellite-based GSMaP product and aws-radar-based). Both
skill validations of station-based and spatial-based show low skills of models for high
thresholds of 24h accumulated rainfall forecast. But in general, the advanced skill forecast
for high thresholds (> 50 mm/24h) from high-resolution regional models WRF3kmIFS
(WRF-ARW using IFS as boundary conditions) and WRF3kmIFS-DA (WRF3kmIFS with
data assimilation).

Keywords: Spatial verification; Fraction skill score; Multi—category Contingency Table.
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