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Tom tat: Cay dleu 1a mot trong nhitng céy thwong mai quan trong ¢ tinh Lam Pong. San
Xudt va ning suat diéu chiu anh huong cua nhiéu yeu t6, trong do, bo xit mudi (Helopeltis
theivora) dugc coi la loai gdy hai chinh cho cay diéu. Toc d6 phat trién, kha ning sinh san
va phat tan cua bo xit muoi lai chiu anh huéng cua cac yeu t6 khi hau. Trén co sé cac sb
lidu khi twong va cac s6 liéu diéu tra khao sat bo xit mudi trén cdy dicu, bai bao ap dung
cac phuong phap thong ké trong khi hau, khi hdu ndng nghiépnghién ctru mdi quan hé
gilra cac yéu t6 thoi tiét, khi hau va mat do bo xit muoi tai khu vuc huyén Ba Huoai, Lam
Dong Két qua nghién ciru cho thy nhiét do toi cao, lugng muwa, dd am tuong 601 va s6
gio nang co Val trod quan trong trong viéc gia tang hoac suy giam mat dd bo xit mudi tren
cay dleu Hé s6 tuong quan gitra mat do bo xit mudi véi nhiét do toi cao 1a -0,79, voi )
gio nang la —0,82 va véi do am khong khi 1a 0,60. Mat do bo xit mudi hai diéu cao nhét
trung hop voi giai doan ra 1oc non, hoa va dau qua. Két qua nghién ctru 1a co s khoa hoc
quan trong trong viéc ap dung cac bién phap quan ly tong hop, dleu chinh ché do cham soc
lam giam thiéu tac hai ctia bo xit mudi, tir d6 cai thién ning suat va chat luong cia cdy
diéu tai tinh Lam Dong.

Tir khéa: Bo xit mudi; Cay diéu; Cac yéu t6 khi hau.

1. Mé dau

Cay diéu 1a mot trong nhing cdy thuong mai quan trong trén thé gii va ¢ Viét Nam.
San xuét va nang suat chiu anh huong cua nhiéu yéu t6. Khi dién tich va niang suat diéu
tang 1én th1 sdu bénh ciing ting. Bat chap viéc ap. dung cac bién phap, su suy giam trong san
xuét chii yéu 1a do con trung. Cay diéu bi mot s6 loai con tring gy hai tan cong trong cac
giai doan sinh trudng va phat trién, din dén ton that ning suat dang ké. Trong s nay, bo xit
mudi (Helopeltis theivora), dugc coi 1a loai gy hai chinh va gy hai ning nhat cho cdy diéu
[1-2].

Bo xit mudi 1am ning suat giam do lam hong chdi non, chum hoa va qua chua trudng
thanh & cac giai doan khic nhau ctia qua trinh phat trién [2-5]. Céc giai doan trudng thanh
va chua truong thanh cua loai gay hai nay hat nhya tir cac chdi non, 14, canh hoa, quéa hach
dang phat trién; vét thuong do miéng ctia c6n triung 1am cho chdi non tiét ra chat déo nhu
nhwa. Cac mé xung quanh diém x4m nhap vét chich cta con trang bi hoai tir va hinh thanh
vay mau nau hodc den 1a do hoat dong cua phytotoxm o trong nudc bot clia ¢on trung
dugc chich vao mé thyuc vat [6-8]. Toc do phat trién, ty 1& song sot, kha ning sinh san va
Tap chi Khi twong Thuy van 2022, 736, 1-11; doi:10.36335/VNJHM.2022(736).1-11 http://tapchikttv.vn/
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phat tan cta bo xit mudi lai chiu anh hudng cia cac yéu té phi sinh hoc. Trong sb cac yéu
t6 phi sinh hoc anh huong dén bo xit mudi thi yéu t6 khi hau c6 anh hudng quan trongnhat.

Dé c6 co sd khoa hoc phong trir bo xit mudi gay hai cho cay diéu di co nhiéu nghién
ctru trén thé gidi sir dung cac chi tiéu khi hau, khi hdu néng nghiép dé danh gia cac diéu
kién thuén loi cho sy phat sinh phat trién ctia bo xit mudi trén cay diéu. Co thé ké dén mot
s6 nghién ctru sau: [1] Nghién cru anh hudng cua cac yéu té phi sinh hoc dén dong thai
quén thé cua sau hai diéu & vung Konkan thugc Maharashtra cua An Do, trong nghién ciru
tac gia da danh gid dugc moi quan hé cua cac yeu t6 nhiét do, mua, d am, nang dén sy
phat sinh, phat trién ctia bo xit mudi dén cay diéu; Nghién ctru [2] vé ky sinh trung bo xit
mudi (Helopeltis theivora) trén ciy diéu c6 lién quan dic biét dén cac yéu t6 khi hau. Trong
Béo cao dugc trinh bay tai cudc hop nhém quédc gia gdm cac nha lanh dao AICRP vé diéu
tai NRC [3] dd d& cap dén tinh trang Quéan ly con trang gay hai cay didu & Maharashtra,
trong do6 cac tac gia da tap trung thao luén v€ anh hudng cta cac yéu moéi trudng dén bung
phat dich bénh dén cay diéu va cac bién phap phong tranh; Bién dong mat do cua bo xit
mudi trén cay diéu & Indonesia [5, 9-12].

O Viét Nam cac nghién cru vé con tring ndi chung va bo xit mudi noi riéng ddi voi
cdy diéu chii yéu ¢ khia canh dich té hoc theo hudng giéng, bién phap k¥ thuat tham canh,
thudc trir dich bénh. Nghién ctru vé cac diéu kién khi hau thoi tiét dén sy phat sinh bo xit
mudi dé co co s& khoa hoc tri tan gbc va ¢ cac bién phap phong tranh bo xit trén cay diéu
hau nhu chua ¢ [13-16].

Viéc con tring néi chung va bo xit mudi néi riéng hinh thanh va phat trién lién quan
kha chat ché voi cac yéu t6 khi hau. Su thay d6i khi hau s& dan dén su thay doi trong dong
thai ctia quan thé con trung [ 1, 6-9]. Ngay nay, dudi tac dong ctia bién doi khi hau dan dén
cac diéu kién thoi tiét khi hau dién bién phuc tap. Cling voi sy thay ddi cta thoi tiét khi hau
1a hé sinh thai c6 nhiéu bién dong, 1am con tring nédi chung va bo xit mudi noi riéng phat
trién nhanh hon, cac dot dich siu bénh cling bung phat bat thuong, mat d¢ gia tang. Do do,
huéng nghién ctru khi hau dén sy phat sinh, phat trién clia sau bénh co hai cho cy trong
noi chung va cay didu noi riéng ngay mot tré nén cap thiét. Két qua nghién ctru cua bai bao
vé anh huong cua cac yéu t6 khi hau dén sy phat sinh b xit muoi trén cay diéu tinh Lam
Dong 1a mot huéng di dung dan trong viée cu thé hoa cac két qua nghién ctru vao thuc tién.

2. Co s¢ dir liéu va phwong phap nghién ciru

2.1.Gioi thiéu khu vuc nghién ciru

Lam Dong 1a mot trong nam tinh thugc ving Tay Nguyén, Viét Nam, dong thoi 1a tinh
c6 dién tich 16n thu 7 ca nudc, tlep giap véi ving kinh té trong diém phia nam (Hinh 1).

Nam trén cao nguyén cao nhat cua Tay Nguyén la Lam Vién-Di Linh v6i dg cao 1500
mét so voi muc nudc bién, tai nguyén dat dai cia Lam Dong rat thich hop dé phat trién cac
loai céy cong nghiép dai ngay nhu che, caphé, dau tam, diéu ... va rau hoa. Lam Pong da
hinh thanh nhiéu vung chuyén canh tép trung va 1a thi truong tlem nang veé nguyén liéu cho
cong nghiép ché bién ndéng san thyc pham. Lam Pong ding dau ca nudc vé san xuat che,
rau hoa chat luong cao; dimg thtr 2 ca nude vé san xuat caphé; chiém ty trong déng ké vé
cac san phém nhu dau tdm to, hat diéu, bo thit sira, mia duong, dugc liu... Trong d6 dién
tich trong diéu toan Tinh dat 7.300 ha va c6 kha niang phat trién 1én 8.300 ha. Hang nam
Lam Pdng c6 thé thu hoach khoang 2.300 tdn nhan diéu [17].

Trong vai nam trd lai day, cung vdi viée mo rong dién tich va tac dong anh hudng cia
bién d6i khi hau, nhiéu loai sinh vat hai nguy hiém phat sinh gay hai anh huong khong nho
dén san xuét ndng nghiép tai tinh Lam Déngtrong d6 c6 dich bo xit mudi. Nam 20172018,
c6 29.245.4 ha cay didu & Lam Ddng bi bo xit mudi gy hai, dién tich nhiém ning la
18.120,4 ha. Ty 1é thiét hai 1én dén hon 90% san luong, twong duong v6i hon 17.000 tin
hat diéu thé nguyén liéu di bi mat, wéc tinh thiét hai khoang 850 ty dong [17]. Déi véi cay
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ca phé che, bo xit mudi gay hai 1.268 ha trong d6 c6 390 ha hai nang, ty 1€ hai trung binh
33%, cuc bd 1én téi 75% trén choi non, biip non. Nam 2019-2020, hon 900 ha ca phé che bi
gdy hai tai Da Lat va Lac Duong, ty 1¢ bi hai pho bién khoang 30%. Ngoai ra bo xit mudi
con gy hai nhiéu cay trong khac nhu che, bo, sau riéng, 01, xoai, cdy c6 mui...Bang 1 1a
dién tich tréng diéu bi anh hudng clia mo xit mudi & mot sé dia phuong. Trong d6 tinh Lam
Pong dién tich diéu bi hai 1a 16n nhat hon 29000 ha [18].

Bang 1. Anh huong cta Bo xit mudi tai mot s6 tinh tréng didu chu luc, vy didu nam 2017 [18].

Dién tich (ha)

Tinh

Téng s6 Dién tich bi anh hwéng do Bo xit mudi
Binh Phudc 134.302 8.215
Lam Ddong 32.320 29.245
DPong Nai 37.802 4.829
Ba Ria — Viing Tau 10.000 310

Binh Thuan 16.879 10.360
Gia Lai 17.854 1.027,1
Téng cong 249.157 53.986

2.2. Co so dit liéu

2.2.1. Diéu tra, thu thap s liéu bo xit mudi

Céc dot diéu tra khao sat da dugc thuc hién dé nghién ctru  dong thai quan thé cua con
trung gay hai ciy diéu va mdi twong quan cia ching voi cac yéu t6 thoi tiét, khi hau. Picu
tra dugc thuc hién trong thoi gian tir ndm 2016 dén nam 2020 tai huyén Da Huoai tinh Lam
Pong, theo phuong phéap cua Vién Bao vé Thuc vat (1997) va Quy chuan quéc gia QCVN—
01-38:2010/BNNPTNT ngay 12/10/2010 cua B6 Nong nghi¢p va PTNT [19].

Chon 3 xi dai dién, mbi x3 3 vuon diéu c6 do tudi tir 7-10 dang trong thoi ky kinh
doanh dé tién hanh diéu tra. Tai mdi vuon di chon, chon danh dau ngﬁu nhién 3 cay dai
dién. Binh ky 1 thang diéu tra 4 1an vao ngay dau tién tuan 1 va ngay dau tién cua cac tuan
tiép theo hang thang. Riéng giai doan phat 16c qua, ra hoa ddu qua, qua chin tién hanh diéu
tra bd sung thém 1 lan nira. Trén 1 cay diéu tra 4 hudng (Pong, Ty, Nam, Béc), vi tri diéu
tra cach mat dt tir 2-2,5 m. Két qua diéu tra duoc tinh gia tri trung binh/thang, mat do bo
xit mudi quy ra sb con/ngon (ngon co6 chiéu dai tir 2025 cm, c6 duy nhét 1 bap non) (Bang
2).

Bing 2. Mat d6 bo xit mudi nam 20162020 (con/ngon).

Thing/nim 2016 2017 2018 2019 2020
Thang 1 2,16 2,35 2,25 0,65 0,79
Thang 2 2,24 2,37 2,37 1,23 0,93
Thang 3 2,08 2,55 2,62 1,22 0,95
Thang 4 1,86 2,25 2,18 0,96 0,88
Théang 5 1,32 2,3 2,3 0,72 0,56
Thang 6 1,16 1,96 1,86 0,66 0,23
Thang 7 1,26 1,67 1,46 0,87 0,38
Thang 8 1,07 1,08 1,13 0,79 0,45
Thang 9 0,92 1,12 1,00 0,52 0,22
Thang 10 1,16 1,16 1,12 0,56 0,33
Thang 11 1,78 1,64 1,34 0,98 0,48

Théang 12 2,06 2,12 2,42 1,16 0,67
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2.2.2. 86 liéu khi tuong

Trong bao cao st dung sb liéu khi tuong (tr 2011-2020) tai 4 tram: Pa Lat, Bao Loc,
Cat Tién, Lién Khuong.

Cac s0 liéu khi tugng dugc thu thapla so liéu ngaycia 6 yéu to: Iugng mua, nhiét do
khong khi trung binh, nhiét d6 khong khi t6i cao, nhiét d6 khong khi toi thap, d6 am khong
khi va s gid nang. Vi tri cac tram dugc thé hién ¢ Bang 3 va Hinh 1.

Bang 3. Ludi tram khi tugng khu vuc nghién ctru.

STT Tram Kinh d¢ Vi do P§ cao (m) Thoi ky
1 ba Lat 108.27 11.57 850 2011-2020
2 Bao Loc 107.49 11.32 1513 2011-2020
3 Cat Tién 107.23 11.33 400 2011-2020
4 Lién Khuong 108.25 11.44 961 2011-2020
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Hinh 1. Ban dd khu vuc nghién ctru va cac Tram khi tugng.

2.3. Phuong phdp xir Iy va ngi suy sé liéu khi tiwong

Do diém lay mau mat do bo xit mudi khong c6 tram quan trac khi tugng, vi vy phai
dua dir liéu tai cdc diém tram khi tugng vé dia diém 1ay mau. Bai bao st dung phuong phap
phan tich thdng ké ap dung trong khi hau va khi hau nong nghiép ciia FAO va WMO [20-
22]. Cu thé phuong phéap nhu sau:

2.3.1. Phuong phap néi suy nhiét do

Yéu tb nhiét d6 phu thude vao vi tri va d6 cao dia hinh vi vay phuong phap noi suy yéu
t6 nhiét 4o vé diém lay mau dua trén xay dung phuong trinh hdi quy da bién, v6i nhiét do
12 bién phuy thudc (T) va céc bién kinh d6 (X), vi do (Y), d6 cao (H) 1a cac bién doc lap.

Trong céc phéan tich dit liéu, mot nhi€m vu thuong gap la nghién cuu sy phu thudc cia
mot bién ngﬁu nhién TER trén nhiéu bién doc lap K=[X, Y, H]eR. M6 hinh cho dudi dang
mot phuong trinh toan hoc T = f(K) mé ta mbi lién hé gitra T va K dugc goi 1a md hinh hoi
quy.

Néu ham f ¢6 dang bac nhét thi k§ thuat duoc goi 1a phuong phap phan tich hdi quy
tuyén tinh da bién. M6 hinh héi quy tuyén tinh da bién duoc cho dudi dang sau day:
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o T=ataX+aY+taH (D
Trong d6 a1, a2, a3, a4 1a hé s6 hoi quy.

2.3.2. Phuong phap noi suy cac yéu té khi twong khac (lugng mua, sé gio ning, bdc hoi...)

Dbi voi cac yéu tb khi twong khac nhu lugng mua, s6 gio ning, d6 4m khong khi, bdc
hoi trong mét khong gian khong 16n sy phu thuge vao kinh vi dg va do cao dia hinh nhiéu
khi khong 15 rét. Vi vdy, dé& noi suy cac yéu t6 nay thuong sit dung phuong phap IDW
(Inverse Distance Weighting) [23-24].

IDW 1a phwong phap ndi suy st dung phd bién nhat trong céc chirc ning phén tich cua
GIS. Phuong phap IDW xac dinh cac gia tri cell bang cach tinh trung binh cac gia tri cia
cac diém mAu trong ving 1an cin cia mdi cell. Piém cang gan diém trung tdm (ma ta dang
xdc dinh) thi cang ¢6 anh huong nhiéu hon. S lwong cac diém, hodc tit ca cac diém mau
nam trong viing ban kinh noi suy c¢6 thé duoc sir dung dé xac dinh gia tri ddu ra cho mdi
diém noi suy [24] (Hinh 2).

Di¢m mau

.“‘?" .:’.'-'-'---*’-.‘4"
+,.—"" R, Gid trj chwa biét “?*

H " (c6 thé awge nji suy)

Hinh 2. So d6 ndi suy sé liéu theo phuong phap IDW.

Trong s6 ciia mdi diém dugc tinh theo cong thirc:
Zo = HmpZx " @)
. L™ X ,
Trong d6 Zo 1a gia tri uwdc tinh ctia bién Z tai diem [; Z; 1a gia tri mau tai diém i; d;
lakhoang cach diém mdu dé wéc tinh diém; N 1a hé sé xac dinh trong sé dwa trén mot
khoang céch.

2.3.3. Phuong phap x4c dinh méi twong quan giira yéu t6 khi hdu va mat do bo xit mudi

Hé sb tuong quan (HSTQ) Pearson (Pearson correlation coefficient, ki hiu r) do
ludong mirc dg twong quan tuyén tinh gitra cac bién (cac yéu t6 khi hau va mat do bo xit
mudi). V& nguyén tic, twong quan Pearson s& tim ra mot duong thang phu hop nhét véi moi
quan h¢ tuyén tinh ctia 2 bién [21-22].

H¢ s6 tuong quan Pearson (r) s& nhén gia tri tir +1 dén —1.

r < 0 cho biét mét sy twong quan nghich gitra hai bién, nghia 1 néu gi4 tri cua bién nay
tang thi s& lam giam gia tri cua bién kia.

r = 0 cho thiy khong c6 su trong quan.

r > 0 cho biét mot su twong quan thudn giita hai bién, nghia 13 néu gié tri cua bién nay
tang thi s& lam ting gié tri ctia bién kia.

Cho hai bién s x va y tir n mau, hé s6 tuong quan Pearson dugc u6c tinh bing cong
thirc sau day:

Heé s6 twong quan r



Tap chi Khi twong Thiy van 2022, 736, 1-11; doi:10.36335/VNJHM.2022(736).1-11 6
Yis, (=0t —F) 3)
JER im0 B - B2
HSTQ cho biét mbi quan hé tuyén tinh giira x va t. Hai bién phu thudc tuyén tinh vao
nhau cang chat neu tri so tuyét doi cia HSTQ gitra chung cang 16n. Tuong tu nhu vay véi
hé so tuong quan da bién.

r=

3. Két qua va thao luin

3.1. Két qud néi suy cdc yéu to khi twong vé diém ldy mau

Dé dong nhat vé mat s liéu giita mat do bo xit mudi va cac yéu td khi hau,bai bao da
noi suy gia tri cac yéu td khi hau timg thangtlr cac tram quan tric vé diém lay miu, 1a diém
c6 mat do bo xit mudi cao nhit trén diéu & Lam Dong (theo cac phuong phap néi suy duoc
trinh bay ¢ trén, cong thuc 1, 2, 3). Cac thong s6 duge noi suy bao gom nhi€t d6 trung binh,
nhiét d tdi thap, nhiét do ti cao, tong lwong mua, d6 4m khong khi va s6 tong sé gid ning
timg thang va nam trong 10 nim, két qua nam dugc thé hién & Bang 4 va Bang 5.

Bang 4. Bang noi suy két qua nhiét d6 tai diém iy mau Pa Huoai theo phuong phap hdi quy da

bién.
Nhiét do toi Nhiét do toi cao
STT Nim Nhiét do TB thép(Tmin) (Tmax)
1 2011 26,1 24,0 33,2
2 2012 27,8 24,4 33,7
3 2013 27,8 24,1 34,1
4 2014 27,8 23,9 33,9
5 2015 27,7 24,0 34,4
6 2016 273 23,7 33,1
7 2017 26,7 23,4 32,2
8 2018 26,7 23,2 32,5
9 2019 26,8 23,2 32,9
10 2020 27,1 23,4 33,3

Bang 5. Bang két qua ndi suy cac yéu tb lwong mua, do dm khong khi va ) gio néngtheo phuong

phap IDW.
STT  Nim Lwong mua (R) D) 4m KK (H) S gio' ning (S)
1 2011 2868 85 1982
2 2012 2893 85 2217
3 2013 3048 84 2121
4 2014 3342 85 2209
5 2015 2591 83 2399
6 2016 2407 84 2049
7 2017 2424 86 1941
8 2018 2131 84 2107
9 2019 2185 83 2289
10 2020 2325 84 2197

3.2. Tinh hinh phat sinh gdy hai ciia bo xit mudi trén cdy diéu tai Lam Pong

Cay Diéu duogc trong tai Lam Ddng c¢6 chu ky sinh truong tir thang 10 dén thang 4 nam
sau. V6i 5 giai doan chinh nhu sau: Thang 10 1a thoi ky bat dau doi 19c qua, thang 11-12 1a
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thoi ky ra hoa, thang 1 diéu dau qua non, thang 2-3 giai doan qua non. Thang 4 1a thoi
diém thu hoach.

Theo diéu tra thuc té tai diém léy mau mat do bo xit mudi, cho théy giai doan xuét hién
nhiéu nhét va thuong gy hai ning nhét 1a tir thang 12 nim trudc dén thang 3 nam sau,
dung vao thoi ky ra hoa va dau qua cua cdy diéu (Hinh 3).
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Hinh 3. Mat d6 bo xit mudi theo thang tai diém diéu tra.

3.3. Két qua danh gid anh hiong cia cdc yéu t6 khi hdu dén mat dé bo xit mudi

Dé danh gia tic dong cia ting yéu td khi tuong dén su phat trién cta bo xit mudi.
Nghién ctru da xac dinh twong quan gitra cac yéu t6 khi twong theo theo tung thang voi mat
do bo xit mudi twong tmgtrén cdy diéu. Nhu phan tich & trén va Hinh 3 biéu dién mat d6 bo
xit mudi theo thang, giai doan 2016-2020, cho thay bo xit mudi gay hai nhat tur thang 12
nam trudce den thang 3, va giam dan tir thang 4 den thang 11 hang nam. H¢ s6 tuong quan
cua cac yeu t6 khi tugng voi mat do ting thang xuét hién tai diém lay mau duoc thé hién &
Bang 6.

Bing 6. Hé s6 twong quan giira cac yéu t6 khi trong thang va mat do bo xit mudi giai doan 2016—

2020.
. H¢ s6 twong quan
Yeéu to
T1 T2 T3 T4 TS5 T6 T7 T8 T9 T10 T11 T12
Ttb 0,53 -0,89" -0,77" -0,29 -0,92"  -0,67" -0,91" 0,45 0,19 0,34 0,66" 0,92
Tmax -0,52"  -0,81" -0,79" 0,44 0,77 -0,87"  -0,84™ —0,40 0,21 0,17 0,22 -0,32
Tmin 0,94 -0,05 -0,76" 0,45 -0,80™ 0,17 -0,69" —0,48 0,06 0,23 0,60" 0,91
R 0,64" 0,91 0,39 -0,19 0,70 -0,52" 0,16 -0,41 -0,03 0,18 0,04 0,64
S 0,38 —0,48 0,45 -0,51" 0,18 -0,06 -0,72" 0,43 0,73" 0,08 -0,84" -0,76"
H 0,64" 0,91 0,39 0,14 0,53 —0,05 0,41 0,34 -0,66" 0,27 0,20 0,05

* C6 nghia véi mire thong ké 0,1; ** C6 nghia véi mirc thong ké 0,05.

Hau nhu tat ca cac yéu t6 trong cac thang (tir thang 12, thang 1 , thang 2 va thang 3) déu
c6 d6 tin cay théng ké v6i mirc ¥ nghia 13 0,1 va 0,05 ching to cac yéu td nay co lién quan
v6i cac mirc d6 khac nhau dén mat do bo xit (Bang 6). Trong d6, nhiét do tbi cao co tuong
quan nghich véi mat do bo xit, diéu d6 co nghia 1a nhiét 6 tdi cao cang cao (trong khoang
théng k&) mat d¢ bo xit cang giam va ngugc lai. Khac véi nhiét o tdi cao, nhiét do tbi thép
va nhiét d§ trung binh trong thang 12, thang 1 c6 tuong quan thuin véi mat do bo xit & mét
ngudng gia tri nhiét dd nao d6, nghia 1a nhiét d6 t6i thap cang cao (trong khoang théng ké)
thi mat d¢ bo xit cang ting va ngugc lai. Con ddi voi thang 2, 3 nhiét d trong hai thang c6
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gia tri tir 27-29 °C, v6i hé sb twong quan 4m, cho thdy mbi quan hé tuong quan nghich vai
mat do bo xit. Pac diém nhiét do trong thang 2 va thang 3 khi xu thé nhiét cang tang qua
cao vuot ngudng gia tri thich hop thi méat do bo xit giam.

Dbi voi lugng mua va do am khong khi trong cac thang nay (thang 12, 1, 2, 3) déu co
tuong quan thudn v6i mat dg bo xit, khi lvong mua tang d6 &m cling tang la nguyén nhan
cho bo xit phat trién. Nguoc lai, s6 gid ning cang cao mat do bo xit cang thap, hé s6 tuong
quan déu mang d4u 4m. Luong anh sang cang it, troi 4m u 13 nguyén nhan bo xit phat trién
va nguoc lai.

Vi yeu t6 s6 gio nang, giai doan phat trlen cua cay diéu ciing 1a giai doan sé gio ning
nhiéu nhat trong nam tai diém lay miu, téng s6 gio nang tinh toan dugc giao dong tir 150
250 gio/thang va c6 xu the tang lén trong nhiing ndm gan day. Yéu té ning 1a yeu t6 khong
thuan lgi cho bo xit mu01 sO gid nang cang nhiéu, bo xit mudi cang kho phat trién dugc thé
hién théng qua chi s6 twong quan (0,76 ~ —0,45).

Déi voi cac thang khac trong nam, 1a thoi diém cay diéu rung 14, khi ma cac bd phan
khong san c6 dé bo Xit gay hai s& khong anh huong qua nhiéu dén ning suét va chét luong
didu. Tuy nhién cac yeu to khi hdu van anh huong dén sy phat trién ctia bo xit mudi, co the
thay 1d dbi véi mot sb yéu td tai cac thang hé sd twong quan co gia tri 16n khang dinh vé
mdi quan hé mat thiét nay. Nhiét d6 trung binh thang 5 (R=-0.92), thang 6 (R= —0.67),
thang 7 (R=—0.91), két qua tuong quan nay cho thay nhiét d6 giai doan lwa chon dé nghién
ctru ¢6 xu thé tang, mat do bo xit mudi giam. Theo dac diém khi hau tai Lam Déng giai
doan tur thang 5 dén thang 8 (25-26°C), la giai doan nhiét d§ thép trong nam, xu thé nhiét tur
nam 2016-2020 c¢6 xu thé tang v4i gia tri muc nhiét tir 27-29°C. Cac két qua vé mdi quan
hé nay cho théy rﬁng, nhi¢t do thich hop dé bo xit mudi phat trién manh la trén 26 °C, khi
nhiét do dén ngudng 28 °C tr¢ 1én la diéu kién khong thuan loi cho sy phat trién cua bo xit.
Nhin chung két qua cho thay, cac thang 5,6,7 yéu to nhiét do c¢6 anh huong dén mat do bo
xit nhiéu hon so vdi cac yéu to con lai. Con céc thang 8, 9, 10 khong c6 tac dong nhiéu dén
su phat sinh mét d6 bo xit mu01 va yeu t6 anh huong chu yéu 1a d6 am.

Dé danh gia mot cach tong thé mdi twong quan cia cac yeu t6 khi twong toi bo xit mudi
trong ndm, bao cao da phan tich twrong quan gitra cac yéu t khi tugng trung binh nim va
mat do bo xit mudi. Két qua trong quan dugc thé hién ¢ Bang 7.

Bing 7. Hé sb tuong quan yéu t6 khi hau TB nim v6i mat do bo xit mudi.

Nam Tth(oC) Tmax(°C) Tmin(°C) R(mm) S(gio) H(%)
HSTQ -0,38 —-0,79%* 0,17 0,15 —0,82%%* 0,6*

* C6 nghia véi mikc thong ké 0,1;** C6 nghia véi mire thong ké 0,05.

Nghién ciru cho thiy, trong giai doan phat trién nay cia ciy diéu mat d6 bo xit mudi
chi c6 tuong quan vuot ngudng y nghia thong ké 0,1 va 0,05 1a cac yéu tb nhiét do t01 cao,
sO gio nang va do a am khong khi. Mat d6 bo xit mudi twong quan nghich téi nhiét d6 tdi cao
(r=-0,79) va sO gio nang (r=-0,82). Diéu nay ching té nhiét d6 khong khi tang, troi cang
nhiéu nang mat do bo xit mudi cang giam va nguoc lai.

Mit do bo xit mudi trong quan thuan voi do am khong khi (r = 0,60). Ket qua nay
khang dinh luong mua va d¢ &m cang cao la méi truong cho bo xit mu01 phat trién.

Theo két qua khao sat méat do bo xit tai Pa Huoai, bo xit mudi xuét hién nhiéu nhat vao
nam 2016, 2017 va 2018, do dic diém khi hau cac nam nay thuén tién cho bo xit phat trién.
Céc sd liéu da chung minh d6 am khong khi 1a yéu td tac dong 16n nhat d6i véi su phat
trién va sinh truong ciia bo xit mudi: do ém khong khi trung binh l6n nhat vao nam 2017 1a
86% twong g voi mat d¢ bo xit mudi xuat hién nhiéu nhat (1,88 con/ngon). Ngoai ra nam
2017 v6i nhiét d6 trung binh ndm thap 14 26,7 °C so voi cac nam, diéu nay cang khang dinh
do Am tang, nhiét do giam la diéu kién thuan loi d6i vai mat do bo xit.
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Nhu vay c6 thé khang dinh ngoai cac yéu t() sinh vat hoc vé cac ky sinh truéng cia ciy
diéu nhu ra hoa, tao qua, qua non thi cac yéu t6 khi twong 1a nguyén nhan quan trong gay ra
su phat trién va lay lan bo xit mudi.

4. Két luan

Tir nghién ctru tréncho thay, bo xit mudi trén cdy diéu thuong xuit hién va gy hai tir
thang 11 khi cay diéu bt dau vao giai doan thoi ky ra 16¢ non, hoa va qua non va mat do bo
xit mudi cao nhét vao cac thang 12, thang 1, thang 2 va thang 3. Khi hoa né r$ gap cac diéu
kién khi tuong thuan loi cho sy phat trién cta bo xit mudi nhu lugng mua va do am cao,
nhiét d6 va sd gio nang thap 1a nguyén nhan quan trong cho su phat trién cta bo xit mudi.
Mat do bo xit mudi tuong quan thuén voi lugng mua (r = 0,64 dén 0,91) va voi d6 am
khong khi (r = 0,64 dén 0 ,91), tuong quan nghich v6i nhiét do t6i cao (r =—0,52 dén —0,79)
va s0 gio nang (r =-0,48 dén —0,84) tiy timg thang.

Doi vai cac thang khac trong ndm, nhiét do 1 yéu té anh hudng nhit dén su phat trién
ctia bo xit mudi. Cu thé twong quan giit bo xit mudi voi nhiét do trung binh thang 5 (r = —
0,92), thang 6 (r =—-0,67), thang 7 (r =-0,91), két qua nay cho théy nhiét d6 giai doan nay
tang mat do bo xit mudi giam.

Két qua nghién ctru budc dau khing dinh cac yéu td khi hau dong vai tro quan trong
trong sy phat sinh bo xit mudi trén cdy didu. Dé quan ly bo xit mudi gy hai can 4p dung
cac bién phap quan ly tong hop, theo ddi dién bién thoi tiét nhat 1a cac thang 12, 1,2, 3 dé
diéu chinh ché d6 cham soc phu hop lam giam thiéu tac dong cua cac yéu to th(n tiét khi
hau,tir d6 cai thién nang sudt va chét luong cia cy diéu tai tinh Lam Dong.

Han ché ctia bai bao 1a s6 liéu diéu tra bo xit mudi chwa da dai vi vay hé sb tuong quan
mot s6 yéu t6 khi twong véi bo xit mudi v6i mue do tin cay thong ké chua cao, nhiéu yéu to
chua vuot dugc mirc tin cdy thdng ké. Cac nghién ctru trong tu sé duoc tiép tuc khi cac sb
lidu diéu tra bo xit mudi day dii va nhidu hon trong twong lai s& khang dinh thém két luan
cua bai bao.

Péng gop cia tac gia: Xay dung y tuong nghién ciru: D.V.K., L.T.D.; Lva chon phuong
phap nghién ctru: D.V.K., L.T.D., B.Q.K.; Viét ban thao bai bao: D.V.K., L.T.D.; Chinh
stra bai bao: D.V.K,, L.T.D., D.H.Y.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.

Loi cam on: Noi dung ciia bai bao 1a mot phan két qua cua dé tai cip Nha nudc “Nghién
ctru quan 1y tong hop bo xit mudi (Helopeltis spp.) hai trén mot sb cay trong chi luc (diéu,
che, bo va ca phé che) tai Lam Déng va phu can” ma s6 DPTPL.CN-56/19 kinh phi tu B
Khoa hoc va Cong nghé va UBND tinh Lam Ddong cip theo hop dong s6 56/19-DTDL-CN-
DP ngay 25/12/2019.
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Study on the influence of climatic factors on the development of
mosquito bug (Helopeltis theivora) on cashew tree in Lam Dong
province

Duong Van Kham!®, Lai Tien Dung?, Dang Quoc Khanh?3, Duong Hai Yen!

!'Vietnam Institute of Meteorology, Hydrology and Climate Change;
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3 Viet Nam Meteorological and Hydrological Administration; khanhdangkhtc@gmail.com

Abstract:Cashew tree is one of the important commercial trees in Lam Dong province.
Production and systems are influenced by many factors, of which stink bugs (Helopeltis
theivora) are considered the main pests of plant conditions. The development speed,
ability to reproduce and spread bugs of bugs are influenced by the suffix system. On the
document gas and digital lookup system. Weather, climate and density of bugs in the area
of Da Huoai district, Lam Dong. The results show that the maximum temperature, rainfall,
relative humidity and sunshine hours play an important role in increasing or decreasing the
density of mosquito bug (Helopeltis theivora) on cashew trees. The correlation coefficient
between the density of mosquito bugs and the maximum temperature is —0.79, with hours
of sunshine —0.82 and with an air humidity of 0.60. The highest density of mosquito bugs
coincided with the stage of young buds, flowers and fruiting. The research results are an
important scientific basis for applying integrated management measures, adjusting the care
regime to minimize the harmful effects of mosquito bugs, thereby improving the yield and
quality of the plants cashew in Lam Dong province.

Keywords: Mosquito bug (Helopeltis theivora); Cashew tree; Climatic factors.
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Tém tit: Ninh Thudn 12 mot trong nhimg tinh kho han 16n nhat ca nudc. Day chinh 14 bat
loi 16n nhat ctia thién nhién ddi v6i phat trién nong nghiép noi riéng va phat trién kinh té
no6i chung cia tinh. Trén co sé s6 liéu khi tugng thay van va cac thong tin vién tham, ap
dung chi sb vién tham (Vegetation — Temperature Dryness Index VTCI) va cong nghé GIS
bai bao da xay dung bo ban d6 han nong nghiép bao gdm ban d6 tan suat han va ban d6
mirc d6 khic nghiét han nong nghiép tinh Ninh Thuan. Bo ban do véi ty 1& nén 1a 1/50.000
va do phan giai khong gian trén kich thudc 6 luéi 1km x 1km duge thé hién trong phan
mém ArcGis dé& dang cho tra ciru va sit dung. Trong d6, ban d6 tan suat han nong nghiép
cho théy: du mua mua hay mua kho trén 1anh thd tinh Ninh Thuan déu xuét hién han han,
tuy nhién mua kho tan suit xuat hién han 1én hon mua mua, dién tich han mua kho cao
hon mua mua khoang 600 km?. Ban dd murc do khic nghiét han han cho théy han nang
chiém khoang gén 500 km? (ty 1& 13.8% dién tich toan tinh), han rat nang chiém hon 1.000
km? (ty 1& 31.6% dién tich toan tinh). Hé théng ban dd han nong nghié¢p 1a co sé khoa hoc
quan trong, hién thi mot cach tryc quan phan bd han han néi chung va han néng nghiép
noi riéng phuc vu cho dia phuong trong viée quy hoach san xuit nong nghiép tmg phé véi
han han trong bbi canh bién d6i khi hau.

Twr khoa: Han nong nghi¢p; VTCI; Ninh Thuan; MODIS; GIS.

1. Mé dau

Trén thé gidi da c6 rat nhidu cac nghién ciru vé han han va c6 mot sé két luan nhu sau:
Han han 1a hién tugong hét strc phtic tap ma sy hinh thanh 14 do c& hai nguyén nhan: tu
nhién va con ngudi. Cac yéu t6 ty nhién gay han nhu sy dao dong cua cac dang hoan luu
khi quyén & pham vi rong va cac ving xody nghich, hodc cac hé thong ap thap cao, su bién
d6i khi hau, su thay d6i nhiét d6 mat nudc bién nhu El Nino...; cac nguyén nhan do con
nguoi nhu: nhu cau nude ngay cang gia tang, pha rung, 6 nhlem moi truong anh hudng tdi
ngudn nudc, quan ly dat va nude kém bén viing, gdy hiéu tng nha kinh... Vi vay, da c6 rat
nhiéu nghién ctru v€ han han va tap trung theo cac huong: hién trang, nguyén nhan, dién
bién, xu thé cia cac loai han, danh gia mirc d6 khic nghiét ciia han han va xiy dung ban dd
han han theo quy md cap ving va cap qudc gia [1-4].

Han han dugc phén ra 4 loai gom c6: Han khi tuong (thiéu hut luong mua trong can
can mua—bdc hoi), han thay van (dong chay song sudi giam rd rét, myc nudc trong cac
tang chtra nuéc dudi dat ha thap) han néng nghiép (thleu hut nuéc mua dan toi mat can
bang gilta luong nudc thyce té va nhu cau nuoc cla cay trong), han kinh te—xa hoi (thiéu hut
ngudn nude cip cho cac hoat dong kinh té—x3 hoi) [1]. Viéc danh gia tong hop hién trang,
Tap chi Khi twong Thity van 2022, 736, 12-24; doi:10.36335/VNJHM.2022(736).12-24  http://tapchikttv.vn/
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nguyén nhan, dién bién va xu thé cua cac loai han dugc dua trén cac chi sd han va cac
ngudng han. Hién nay, rat nhiéu chi s6/hé s6 han khac nhau da dugc phat trién va img dung
& cac nudc trén thé gidi nhu: Chi s6 4m Ivanov ( 1948) [4], Chi so kh6 Penman [5], Chi s6
mua chuan héa SPI [6], Chi s6 Sazonov [7], ‘H¢ s6 kho, Heé s6 can, Chi sb Penman —
Monteith [8], Chi s6 do am cay trong, Chi sd cip nudc mat (SWSI) [9], Chi s RDI
(Reclamation Drought Index) [10]... Cing v&i sy phét trién va ngay cang hién dai ciia cong
nghé vién tham rat nhiéu cac nghién ctru di va dang tmg dung vién tham trong viéc gidm
sat, du bao han han va da mang lai nhiing hi¢u qua thiét thuc [11-13], chi rd mot cach truc
quan khu vyre han, mirc d6 han, tin suat phat sinh han han, tir d6 gitp chinh quyén va ngudi
dan khu vyce chiu tac dong cia han han Ién ké hoach phat trién kinh té-xa hoi phu hop, thich
ung hiéu qua, han ché tdi da tac dong bét loi cia han han.

Thong thudng han han xay ra trén dién rong, viéc quan tric bang cic phwong phap
truyén thong rat kho khin, dic biét & nhitng nude dang phat trién do nhirng han ché dang ké
trong viéc dau tu cho hé théng quan trdc. Chinh vi vay, nhitng s6 liéu vé tinh quan trac Trai
dat rat c6 ich va rit dang dugc quan tim trong didu kién nay. Dir liéu anh MODIS
(Moderate Resolution Imaging Spectroradiometers) c6 thé cung cip thong tin vé bé mat
Trai dat trong cac kénh pho khac nhau: kénh thi pho, can hong ngoai va nhiét hong ngoai.
Chi s6 thuc vat (Normalized Difference Vegetation Index - NDVI) két hop thong tin trong
kénh pho mau dé va kénh can hong ngoai di duoc st dung mot cach hiéu qua trong quan
trac tinh trang 16p phu thuc vat [11,14-15]. Pay 1a mot kénh quan trong dé danh gi4 tinh
trang cting nhu mirc ¢ han han cua khu vyc quan tric.

Phuong phap truyén thong trong giam sat va danh gia han han dya vao s6 liéu mua, s&
rat han ché khi khong c6 tram quan trac hodc sd luong tram quan trac khong day du, va
diéu quan trong la kho thu dugc s6 liéu thoi gian thuc. Nguogc lai, cac s6 liéu tir anh vé tinh
MODIS la déng nhat va c¢é thé dugce st dung dé nhan biét su xuat hién ciia han han & bat ky
khu vic ndo, ké ca khu vuc khong cé dit liu quan trac [ 1 3]. Ngay nay ky thuat vién tham
da chup duoc bé mit trai dat véi do phan giai rat cao ca vé khong gian, thoi gian va pho.
Véi d6 phan giai cao, vién tham cé thé xac dinh duogc kip thoi va chi tiét dién bién tung
diém cu thé cta bé mat trai dat. Gan day, anh vién tham con duoc sir dung dé theo ddi, danh
gi4 tinh trang chay rimg tai khu vuc cu thé. Céc dir liéu thu dugc tir anh vién tham nhu mat
d6 che phu thyc vat, nhiét d6 bé mat, phd hong ngoai, birc xa nhiét giup cung cép cac thong
tin quan trong dé danh gia tinh trang han han tai khu vuc quan tric.

Trude tac dong cta bién d6i khi hau, mic du tong lwong mua niam c6 thé thay doi
khong déng ké, nhung su phan b theo khong gian va thoi gian lai thay doi rat 16n, mua kho
s& dai hon trong khi miia mua ngan lai va tap trung vao nhiing tran mua cudng do 16n hon
vi v@y han han c6 nguy co xdy ra cao hon. Bén canh d6, nhimg thay d6i voi toc d6 nhanh
vé kinh té, xa hoi va moi truong, da dan dén nhitng thach thirc ma cong ddng phai 601 mat
truge han han ngdy cang gay gat. Nhitng thach thic néu trén chii yéu chi nguy co mét can
bang cung — cau vé ngudn nudc. Nguy co thiéu nude, han han, nhit 1a trong mua khé ¢
toan lanh thé Viét Nam trong d6 co tinh Ninh Thuan dang dién bién gay gt [16]. Vi vay,
nghién ctru han han va xay dung b ban do han n6ng nghiép thong qua cac chi s6 han vien
tham nham nang cao ning lyc giam sat han han va de xuét bién phap phong chéng han han
cho tinh Ninh Thuén trong bdi canh hién nay 1a mot van dé hét st cap thiét.

2. S6 liéu va phwong phap nghién ctru

2.1. Gioi thiéu khu vuc nghién ciru

Ninh Thuén 1a mot tinh ven bién thudc vung Duyén hai Nam Trung B, song thién
nhién da khong thét sy vu dai cho nguoi dan Ninh Thuan: khé han va nang gi6 dugc nhac
dén nhu mdt bi€u trung khi hau khac nghiét, va day chinh 1a sy bat 1gi 16n nhat cua thién
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nhién ddi véi phat trién nong nghiép néi riéng, kinh té—x4 hoi néi chung cta tinh. Nhin tong
thé, ca tinh Ninh Thuén c6 dang nhu mot cai chao 16n, do vanh chao chin phﬁn 16n cac
hudng gié gy mua chinh nén tinh c¢6 nang nhiéu va mua it [16].

Ninh Thuan c6 lugng mua trung binh nam khoang 1.000 mm, song phan b khong déu.
Lugng mua trong nam chu yéu tip trung vao 4 thang, tir thang 9—12. Ha luu luu vuc song
Cai dugc xem la vung kho han nhét ca nudc. Cong thém vao do, bién dong mua tinh theo
nam lai rat 1on. Nhitng nam kho han, luong mua chi bang 60-70% mtc trung binh. Mura it
lai chi dién ra trong 3—4 thang, con lai 1a mua kho kéo dai 8-9 thang, nén han han da
nghiém trong cang nghiém trong hon. Dic biét nhiu nam tir thang 1 dén thang 6 khong c6
mot giot mua, nén hau nhu nim nao day cling 1a thoi gian han, tuy voi cac mirc do khac
nhau. Nam han binh thuong, dién tich lha thiéu nudc khoang 200-300 ha va dién tich rau
mau bi han 2.000-3.000 ha, gia suc thiéu nude 40.000-50.000 con... Nhitng nam han nang,
con sb thiét hai trén cao hon 2-3 1an, nhu nam 2004, dién tich lta bi kho han va thiéu nudc
1a 1.250 ha, dién tich rau mau bi han 1a gin 4.000 ha, sé dan bi thiéu nudc 1én dén 150.000
nguoi, gy thiét hai hang trim ty ddng... Lién tiép 2 nim 2015-2016, Ninh Thuan lai gip
han han nang né. Tinh trang han han nay tiép tuc ldp lai vao cubi nam 2021. Bén nay, tong
dién tich dat nong nghiép dugc tudi tiéu cua tinh cing méi chi dat 18.000 ha (khoang
35%). Vi thé, hang ndm tinh van xay ra tinh trang thiéu nudc va néu gip nam han néng thi
cang nghiém trong. Do thiéu nudc tudi nén dién tich phai ding san xuét vu Déng Xuan
2019-2020 13 hon 7.800 ha dit lta, hoa mau. Bén canh d6, céc loai cay trong lau nam co6
nguy co chét do thiéu nudc tudi, giam niang suat, san lugng [16-17].
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Hinh 1. Khu vyc nghién ctu.
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2.2. 86 liéu nghién ciru

Nghién ctru str dung s6 liéu khi twong vé lugng mua va nhiét d6 ngay cac tram khi
tuong cua khu vuc nghién ctru va ving phu cén tir ndm 2000 dén nam 2020, gdm tram Phan
Rang, Cam Ranh va Phan Thiét. Tir cac sd liéu khi tugng nay, nghién ctru da tinh toan dugc
cac chi s6 han 1am co s& dé so sanh véi cac két qua dugce tinh toan trén anh vé tinh.

S6 liu vién tham: cac anh vé tinh MODIS t6 hop 8 ngay tir nim 2001 dén nam 2020.
Bao gém 912 anh t6 hop v6i do phan giai khong gian cta anh nhiét do bé mat (Land
Surface Temperature - LST) 1a 1000 m va cua anh chi sb khac biét thuc vat NDVI 1a 250 m.

Ban d6 dia hinh, hanh chinh giao thong thity hé tinh Ninh Thuan ty 1& 1/50.000. Phép
chiéu UTM (Universal Transverse Mercator) mii chiéu kinh tuyén 6°, hé toa d0 VN2000.
(Nguén.‘ Cuc Po dac Ban dé va Thong tin Pia ly Viét Nam).

2.3. Phuwong phap nghién ciru

2.3.1. Quy trinh xay dung ban d6 han nong nghiép

Khi thanh 1ap ban dd, trudc tién 1a xac dinh mot co sd toan hoc cho ban db dé biéu dién
hinh ctia Trai dat 1én mat phfmg ban d6 [ 18- 19]:

Trong xay dung ban do thién tai, c6 nhleu phuong phap khac nhau, trong d6 phuong
phap két hop giita anh vé tinh, mé hinh sb do cao DEM cling véi cac sd liéu quan tric khi
tugng da dugc phan tich dé xay dung ban d6. Viéc xdy dung ban do theo phuong phép trén
déu can su hd trg déc lyc cua hé théng tin dia Iy—GIS, dac biét la modun phan tich khong
gian di kém. Quy trinh xay dung ban d6 chuyén dé duoc thé hién & Hinh 2 [20-22].

Quy trinh chung cho thanh 1ap ban do chuyén dé thudng cé 3 budc cong viéc:

Cong viéc 1: Chuén bi dit liéu; ban do nén (hanh chinh, d6 cao dia hinh, tién xur Iy anh
vién tham, tinh toan cac dic trung khi hau...dya trén thong tin tir anh vién tham), s6 liéu
khéo sat, sd liéu khi tugng, KTNN c6 lién quan (néu co) dén viéc tinh toan cac chi tiéu han
han;

Cong vige 2: Xu ly, tinh toan trén lu6i c6 d6 phan giai khong gian 1 x 1km lién quan
dén cac chi tiéu han han; cac chi s6 han, dua trén moi quan h¢ gitra sO lidu khi tuong va
thong tin dugc xac dinh tir anh vién tham trén nén GIS va ban dd nén;

Cong viéc 3: Phan cép mirc d han han, bién tap ban dd, cac chuyén gia kiém tra, danh
gi4 ban d6 di duoc bién tap, diéu chinh theo y kién chuyén gia va xuat ban ban do.

S liéu khi tuong: nhiét do (t),
luong mua (R)
LST 8 ngay NDVI 8 ngay
(1km) (250 m)
v Y
Chuyén dbi phan giai Chisé I'TK
khong gian (1 km)
¥

Xt ly dir liéu bao gdm: B
Chuyén doi hé toa do, loc nhiéu

v

Chi s6 kho han nhiét do thuc vat
(VTCI)

\ 4

Bin d6 chuyén dé
han nong nghiép

Hinh 2. So d6 khéi thanh 14p ban d6 chuyén dé.
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Viéc tinh toan cac chi tiéu han nong nghiép bang s6 liéu vién tham ciing c6 nhiéu
phuong phap khac nhau, dudi day la mot trong nhiing phuong phap da dugc tng dung &
nhiéu nghién ctru [11-12]:

- Phuong phap chi sé kho han nhiét do—thuc vat (Vegetation — Temperature Dryness
Index VTCI)

Nhu phan tich & trén véi cac lgi thé ciia sd liéu vién tham va cong nghé GIS trong
nghién ctru han ndéng nghiép, nghién ciru nay théng nhat sir dung phuong phép vién tham
v6i chi s6 VTCL:

Theo tinh chit vat ly clia qua trinh bdc thoat hoi va tinh chit sinh hoc cta thuc vat:
thong thuong do am dt cao cay trong phat trién tot, sy béc thoat hoi cdy trong manh nhiét
do tham cay trong va bé mit dat giam. Nguogc lai khi cay trong bi han han, su boc thoat hoi
nude cua cdy trong s& giam, nhiét do bé mat tham cay trong s& ting cao. Nhu vdy, chi sO
thuc vat ¢6 trong quan thuan véi dé am dit va twong quan nghich v6i nhiét d6 bé mit (land
surface temperature - LST). Sau khi bi han han, ciy trong khong thé phat trién mot cach
binh thudng, chi s6 dién tich 14 giam xubng, din dén chi s6 thyc vét (normalized difference
vegetation index NDVI) giam. Nhu vy, LST va NDVI két hop c6 thé cung cap thong tin
vé diéu kién stc khoe thuc vat va ¢ am tai bé mit 16p phu [11, 23-24].

Trong khong gian (LST, NDVI), d§ dbc cua duong hdi quy lién quan dén mirc do bay
hoi ctia bé mat, dén tré khang ciia 14 cay va dén d6 am trung binh ctia dat (Hinh 3). Céc
pixel anh trong khong gian (LST, NDVI) bi anh hudng bdi rat nhiéu yéu té nhu nhiét do,
d6 phu thuc vat, do am, do bay hoi, v.v... va nhitng duong déng muc cuia cac yéu t6 chinh
(do am, do bay hoi) c6 thé v& duogc trong tam giac xac dinh trén khong gian (LST, NDVI).
Vi cung diéu kién khi hau, nhiét d6 bé mat LST s& nho nhét tai nhiing bé mit c¢6 do bay
hoi cuc dai do luong nudc bao hoa—tao nén duong day “ria uwét” cua tam giac khong gian
(LST, NDVI). Ngugc lai, tai cac bé mat ¢ do bay hoi cuc tiéu do bé mat rat kho (du c6 hay
khong ¢6 phu thyc vat) thi nhiét do bé mat LST sé& ting cuc dai—tao nén duong han ché trén

“ria kh6” cua tam giac khong gian (LST, NDVI). Phuong phap nay dugc goi la chi s6 kho
han nhiét d¢ thyc vat (VTCI). Gia tri VICI thap tuong Umg voi diéu kién kho han va VTCI
cao ung voi didu kién am u6t. Gia tri phan cip chi sé han VTCI theo Bang 1 [11-12, 20,
23].

LSTinK
§

Hinh 3. Db thi phan tan ciia LST va NDVI.

Cong thirc toan hoc c6 thé viét nhu sau:

VTCI — LSTmaxNDVIl LST

NDVIi 1)
LST —LST

maxNDVIi minNDVIi

Trong do
LST, . xovi; =2+ bNDVIi 2)

m.
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LST,. oy =a'+b'NDVIi 3)

NDVI = NIR -R 4)
NIR +R

Trong d6 NIR,R 1a phd phan xa cua bé mit ¢ dai séng can hdng ngoai va dai do.
LST, va LST,

ax NDVIi nown 18 LST cuc dai va cuc tiéu twong tmg cac pixel c6 cung gid tri
NDVIi trong ving nghién ctru, va LSTxpyi biéu thi LST ciia mot pixel c6 gia tri NDVI la
NDVIi. Cac hé sb a, b, a’, b’ ¢ thé uéc luong tor mot dién tich du 16n trong d6 do am dat
tai bé mat trai rong ra tur diém kho han t6i diém am u6t trén toan bd canh déng. Hinh dang
ctia d6 thi phan tan thuong 13 hinh tam giac tai quy mé khu vuc. Hinh 3 LSTpmax c6 thé dugc
xem nhu “ria khd” & d6 d6 4m dit va thuc vat hiu nhu trong diéu kién kho han. LSTmin
duoc xem nhu 14 “ria 4m” trong d6 d6 4m dat va thuc vat hau nhu trong diéu kién 4m uét.

Bang 1. Phan c4p mirc d6 khé han déi voi chi sé VTCI.

STT Gia tri VTCI Miic d9 khd han
1 0-0,20 Khé han rat ning
2 0,21 -0,40 Kho han nang
3 0,41 -0,60 Kho han trung binh
4 0,61 -0,80 Kho6 han nhe
5 0,81 — 1,00 Khong kho han

- Phuong phap chi s6 kho han nhiét 4m Celianinova (I'TK )

Trén thé gidi c6 rat nhiéu phuong phap, chi so khoé han khac nhau ap dung trong viéc
danh gia muirc d6 chinh xac va hiéu chinh chi s6 vién tham VTCI. Nghién ctru nay st dung
chi s6 kho han nhiét am T'TK [12, 20]:

I'TK = _ 2R )
0,1 t>10°C
Trong d6 DR 1a tong lugng mua trong thdi ky xem xét véi nhiét do khong khi > 10°C,
Si>10cla tong nhiét do cling trong thoi ky do.
Cap d0 han theo chi s0 I'7K dugc thé hién & Bang 2.

Bang 2. Cac cap han han theo chi s6 TTK.

Chisé I TK Mirc dd
>2.0 Rat am
1,0—- 2,0 Am
0,5-1,0 Han
<0,5 Han nang

3. Két qua va thao ludn

Cin ¢ quy trinh tinh toan han han Hinh 1, trén co s¢ dit liéu anh t6 hop MODIS qua
qué trinh xtr 1y anh chuyén d6i hé toa do va cac thong tin sd vé cing do phéan giai sau do
xac dinh duogc cac chi tiéu vién tham LST va NDVI, nghién ctu da tinh toan va dua ra két
quéa d6 thi phan tan ciia LST va NDVI cho timg t6 hop anh 8 ngay ¢ Ninh Thuan. Hinh 4 1a
mot két qua cua dd thi phan tan (scatterplots) cia LST nhu 1a mt ham s6 ctia chi s thuc
vét chuin hoa NDVI dugc xay dung cho tirng anh MODIS da dugc chon.

Gia tri LST,, xpviiVa LST,, npvi duoc xac dinh nhu gia trj nhiét d¢ trung binh ctia bé
mit trong diéu kién nudc duoc cung cip co gidi han va khong c¢6 gii han. Puong ria kho
(duong mau do) va duong ria uét (dudng mau xanh) dugc xac dinh theo phuong phap hoi
quy tuyén tinh va va cho két qua tai cac phuong trinh ¢ Hinh 6. Sau d6 4p dung cong thirc
1,2,3 dé tinh gia tri VTCI cho timg chu ky quan tric 8 ngay.
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Hinh 5. D) thi phan tan ctia LST theo NDVI khu vyc Ninh Thuan: (a) Tudn 4/11/2012; (b) Tuén
3/2/2013.

Tir cic phuong trinh hdi quy nhén thdy (Hinh 6): hé s6 twong quan ciia cac phwong
trinh “ria kho” “ria w6t” rt cao (R?> 0,64 twong tng véi R > 0,80) ching to xu thé han han
phil hop vé6i qua trinh bdc thoat hoi. Do ddc cia cac duong ria kho thuong 16n hon cac
dudng ria ut diéu d6 chimg t6 su anh huong ciia khong gian LST-NDVI dbi v6i qué trinh
han han 16n hon ddi véi qua trinh am u6t, phit hop véi thuc té ciia qua trinh kho han. Tur
nhirng phan tich trén ta c6 thé tin tuong khi sir dung phuong trinh trong Hinh 6 dé tinh chi
tiéu han han béng céc dit liéu vién tham cho toan bd chudi thoi gian.

(Zl) L (b) y = -49796x + 304 96
320 11.131x+ 31599 310 R = 08027
R = 09009

315 - 05

= M g M“r‘
¥ 305 - 4286 o X
= = Ae08ck: 4 20000 = 295 y = 3.7344x + 28307
@ 300 4 R* = 06366 H A RRET
H e R = 0.6357

E - 230

295 s - 89 -

o o ' L]
200 285 4 L] L
285 T T ] 280
0 02 04 08 08 1 0 02 0.4 a8 0s8
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Hinh 6. D6 thi duong ria kho va ria wét: (a) ngay 30/11/2012; (b) ngay 18/02/2013 khu vyc Ninh
Thuén.

Pé so sanh voi két qua tinh toan tir anh Vién tham va két qua tinh toan tir cac so liéu khi
tugng cho timg vung, bai bao da tinh toan chi s6 han han r'TK (cong thirc 4) twong img voi
chi s6 han VTCI dugc tinh cho chudi anh t6 hop 8 ngay theo ciung thoi gian va két qua
duoc thé hién trén Hinh 7.

TTE =5 LIVTCI-27.277 " *
R =0.6414

Hinh 7. Mbi tuong quan giira chi s6 han VTCI va chi s6 han T'TK .
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Tir cac d0 thi trén hinh v& ta nhan thdy: Mdi twong quan giita chi s6 han VTCI duoc
tinh theo dit liéu vé tinh va chi sé han rTK duoc tinh tir sd liéu khi twong cua tram quan
trac la tuong dbi cao. Hé sb tuong R? = 0,64 ‘tuong ung voi R = 0,80 thé hién sy xu thé
dong nhat tuong d6i gitra gia tri do bang cac sd liéu vién tham va gia tri do tai cac tram khi
tuong. Diéu nay ching to mirc do tin cy kha cao cho thudt toan tinh chi s6 han han bang
chi s6 VTCI trén co s& dit liéu vién tham.

* Két qua xay dung tap ban d6 chuyén dé han nong nghiép

Céc ban d6 chuyén dé han néng nghiép cic ving sinh thai Viét Nam duoc xiy dung
bang phuong phap phén tich, té hop tir cac chi tiéu han néng nghiép trén co sé cong nghé
GIS [25-26].

Bai bao xay dung hai bd ban dd: Ban dd tan sudt mudn dé cap khu vuc han han xay ra
nhiéu nhung mirc d6 c6 thé khic nghiét hodc khong khic nghiét. Con ban db khic nghiét
thé hién tinh chat, mic d6 khic nghiét cua han han tai khu vuc nghién ctru. Vi du ¢6 khu
vuc tan suét han thuong xuyén nhung cac 14n xuét hién lai nhe thi han han d6 chwa chic da
khic nghiét. Nhung c6 nhitng khu vyc tin xuit han khong thudong xuyén, co didu mdi lan
xuat hién lai rat khic nghiét va nguoc lai. Tom lai, tan suét han cho biét han & mot khu vuc
han xay ra nhiéu hay it ma khong thé hién rd rang muc d6 han trim trong hay khong tram
trong. Nguoc lai ban do muc do khic nghiét khong cho biét han xay ra nhiéu hay it ma chi
biét han & day khi da xay ra thi rat khic nghiét. Két hop ca hai ban d6 sé& quan sat duoc &
mot khu vuc han xay ra nhiéu hay it, murc d6 khéc nghiét cao hay thép.

Pé xay dung dugc ban d6 mirc do khic nghiét han nong nghiép, nghién ciru trudc tién
tinh toan chi sé VTCI tir cac anh t6 hop 8 ngay nhu di trinh bay & trén, sau d6 tinh VTCI
trung binh cho ting thang ciia timg nam trong sudt thoi gian tir 2000 dén 2020. Sau khi tinh
gia tri VTCI trung binh cho tung thang, nghién ctu tién hanh phén ngudng gia tri VICI dé
xéac dinh ngudng han (Bang 1). Cubi cung xac dinh muc do khac nghiét han han.

Vi ban do tan suat xuét hién cia han han, sir dung phuong phap thdng ké nhu sau:

Trude hét lya chon cac chi s6 VTCI < 0,6 duoc tinh 1a thang han, sau d6 ap dung cong
thire tinh tin suat han nhu sau:

P=""x100 (6)
n

Trong d6 P 1a tan suét han; n’ 1a sb thang han véi chi s6 VICI<0,6; n la téng s6 thang
trong thoi gian xem xét.

Sau d6 cac sd lidu tinh todn dwoc xuit ra dang text dé nhap vao phan mém ARVIEW
nham tién hanh phan ngudng cic mic han va bién tdp ban d6 [26]. Toan bd tap ban dd
chuyén dé cac dic trung han noéng nghiép vai ty 18 ban d6 nén 1a 1/50.00 va d6 phan giai
khong gian trén kich thudce 6 ludi 1km x 1km dwogc bién tap va luu trén phan mém Mapinfo
va ArcGIS bao gom: Tap ban d6 tin suit han nong nghiép dugc thé hién trong hai mua:
mua mua (Hinh 8) va mua kho (Hinh 9).

Bang 3. Tan suét xudt hién tvong g véi dién tich han néng nghiép & Ninh Thuan (VTCI < 0,6).

Tén sudt (%) Dién tich han mua mwa Dién tich Han mua khé
(km?) (km?)
<30 730 378
30-50 940 735
50-60 245 398
60-85 624 814
85-100 816 1030

Téng s6 3355 3355
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Hinh 8. Ban db tin suét han nong nghiép: (a) mua mua; (b) mua khé tinh Ninh Thudn (VTCI <
0,6).

Trén hai ban d6 Hinh 8a—8b va Bang 3 nhan thiy: cho di mua mwa hay mua kho trén
lanh thd tinh Ninh Thuan déu xuét hién han han. Tuy nhién mia kho tan sudt xuat hién han
16n hon mua mua. Cac murc tan suit han 50% tr& 1én dién tich bi han mua khé cao hon mua
mua khoang 600 km?.

Tap ban d6 mirc d6 khic nghiét han nong nghiép trung binh thang theo phan ngudng
chi s6 VTCI & bang 1, thé hién phan b mirc d6 khac nghiét ciia han han néng nghiép cho
tig khu vurc cu thé (Hinh 9).

Béng 4. Muc d6 kho han twong Umg v6i dién tich han ndng nghiép ¢ Ninh Thuan.

Mire d§ khé han Dién tich (km?) Ty 1€ (%)
Khong han 690 20,6
Han nhe 815 243
Han trung binh 325 9,7
Han ning 463 13,8
Han rat ning 1062 31,6
Tdng sb 3355 100

Nhin tong thé cac ban dd tan suat va mirc d6 khic nghiét khong khac nhiéu, nhung chi
tiét cho tung khu vuc cu thé, s& co su khac biét dang ké. Han nang chiém khoang gﬁn 500
km? (ty 1& 13.8% dién tich toan tinh), phan bd chu yéu tai phia Nam huyén Béc Ai, phia
Bic huyén Ninh Son va rai rac & mot sé huyén Thuan Nam, Thuan Bic. Han rat ning hon
1.000 km? (ty 1& 31,6% dién tich toan tinh), phan bb gan nhu toan bo thanh phd Phan Rang—
Thap Cham, cac huyén Ninh Hai, Ninh Phudc, dai bo phan huyén Thuidn Nam, mét phﬁn
huyén Thudn Béc va huyén Ninh Son. Khu vyc phia Nam c¢6 d6 16n twong ddi giéng nhau
ca vé tan xuat va muc do khic nghiét 1a sy tring hop ngiu nhién. Biéu hién khu vyuc d6 tan
suat han vira nhiéu, mirc d6 khic nghiét lai trAm trong.
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Hinh 9. Ban d6 mrc d6 khic nghiét han nong nghiép tinh Ninh Thuén theo chi s6 VICL

4. Két ludn va kién nghi

Viéc su dung chi s6 kho han vién tham VTCI dé danh gia, theo doi han han va xay
dung bd ban d6 han nong nghiép 1a phi hop vi vira phit hop tinh chat sinh—vat 1y cua qua
trinh han han vira ddm bdo tinh thyc tién han han & Viét Nam noi chung va tinh Ninh
Thuén néi riéng.

Han han da tré thanh mot thach thirc nghiém trong ¢ Ninh Thudn. Cung véi cac sb liu
quan tric bé mat, viéc tich hop cac thong tin vién tham véi do phéan giai khong gian va thoi
gian pht hop, st dung cac chi tiéu han han thich hop dé theo ddi, giam sat han han trén co
sO cac ban d6 han han 1a rat tryc quan va phu hop v6i dién bién han han ¢ tinh Ninh Thuén.
Nghién ciru nhan thdy, tan suit han & Ninh Thuén ngay cang gia tang cung v6i muc do
khic nghiét ngdy cang nghiém trong, han han xuit hién bat ky mua nao trong nam, tuy
nhién mua khé tan suat xuat hién han 16n hon mua mua. Cic mirc tan sudt han 50% tré 1én
dién tich bi han vao mua kho cao hon mua mua khodng 600 km?. Pic biét trong ca nim,
muc do han nang chiém khoang gﬁn 500 km? (ty 1& 13,8% dién tich toan tinh), han rat nang
hon 1.000 km? (ty 1 31,6% dién tich toan tinh).
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Pé dam bao cong tac phong chéng han han & Ninh Thuan hiéu qua, nghién ctru dé xuat
nén su dung cac bién phap cong trinh, dac biét la h chua diéu tiét sau, boi day dugc xem la
giai phap hiéu qua va bén viing nhat. Nguon nudc thuy dién Pa Nhim va nguon nudc ndi
tinh trén luu vie séng Cai duge xem 1a tai nguyén khan hiém va quy gia, rat kho thay thé,
can phai dugc khai thac mot cach hiéu qua va bén vitng. Can tlep tuc tap trung xay dung hd
chira quy mo cac cép, tir 16n, vira dén nho va cuc nho, nham dan tién dén chi dong dugc
nguén nudc, dap ung cac nhu céu phat trién trong tinh, dic biét tai vung ven bién. Bén canh
d6, can chuyén dbi co cau cay trong hop 1y, lua chon cac gidng cay trong chiu han, phu hop
v6i diéu kién khi hau & Ninh Thuén nhét 1 cac khu vuc han ning va rat nang. Giai phap
thir ba 1a img dung cong nghé tudi nho giot va cac giai phap canh tac hién dai khac dé han
ché t6i da viéc that thoat, lang phi ngudn nude, ting hiéu qua st dung nude tudi trong ndng
nghi¢p.

Béan d6 han han dugc xdy dung trong nghién ctru ndy méi chi thé hién mot cach tryc
quan dién bién han han da tung xay ra ¢ tinh Ninh Thuén. DPé du bao duoc din bién han
han, ngoai cac thong tin vién tham can phai két hop nhiéu mo hinh dy bao khi tuong thiy
vin khéc, day 1a han ché ctia nghién ciru nay va s& duoc tiép tuc nghién ctru & cac cong
trinh sau.

bong gop cua tac gia: Xay dung y tudng nghién ctru: B.Q.K., D.V.K.; Lya chon phuong
phéap nghién ciru: D.V.K., B.Q.K.; Vi€t ban thao bai bao: D.V.K., P.Q.K., D.H.Y.; Chinh
stra bai bao: D.V.K,, b.Q.K.,D.H.Y.

Loi cam on: Nghién ctru nay dugc tai trg boi B Tai nguyén va Mo6i truong, trong khuén
kho du an “Xay dung bd ban d6 han han cho Viét Nam”, theo quyét dinh s6 1727/Qb—
BTNMT, ban hanh ngay 17 thang 9 nam 2013.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téac gia.

Tai liéu tham khao

1. Wilhite, D.A.; Glantz, M.H. Understanding the Drought Phenomenon: The Role of
Definitions. Water Int. 1985, 10, 111-120.

2. Kim, C.J.; Park, M.J.; Lee, J.H. Analysis of climate change impacts on the spatial
and frequency patterns of drought using a potential drought hazard mapping
approach. Int. J. Climatol. 2013, 34(1), 61-80. https://doi.org/10.1002/joc.3666.
Website: http://www.bom.gov.au/climate/drought/.

4. Ravi, S.; Manekar, V.L.; Christian, R.A.; Mistry, N.J. Estimation of Reconnaissance
Drought Index (RDI) for Bhavnagar District, Gujarat. India. Int. J. Environ. Chem.
Ecol. Geol. Geophys. Eng. 2013, 7, 507-510.

5. Thuc, T. Xay dung ban dd han han va mic do thiéu nudc sinh hoat & Nam Trung
Bo va Tay Nguyén. Bao céo tong két dé an cip Bo, 2008.

6. Théng, N.V; Khiém, M.V; Mau, N.D; Tri, T.D. Nghién ctru xac dinh chi ti€u han
han cho vung Nam trung bd. Tap chi Khi twong Thuy van, 2014, 3, 49-55.

7. Tsakiris, H.V. Establishing a Drought Index Incorporating Evapotranspiration. Eur.
Water 2005, 9-10, 3—11.

8. Phi, N.Q. Xéc dinh nhu cau nuéc tudi cho cdy lac bang phuong trinh FAO Penman
— Monteith va phuong phap hé sb cay trong don. Tap chi Khoa hoc Ky thudt Thiy
loi va Moi truong 2014, 46, 79-85.

9. Cudng, H.V.; Tra, T.V.; Phuong, N.H. Panh gia dién bién han han va phan cip do
yéu td tac dong dén han thuy van & ving Pong bang Song Hong — Thai Binh. Tap
chi Khoa hoc va Cong nghé Thuy loi 2019, 56, 1-12.

W



Tap chi Khi twong Thity van 2022, 736, 12-24; doi:10.36335/VNJHM.2022(736).12-24 23

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Tsakiris, G.; Pangalou, D.; Vangelis, H. Regional Drought Assessment Based on the
Reconnaissance Drought Index (RDI). Water Resour. Manage. 2007, 21(5), 821—
833.

Hung, T. St dung tu liéu MODIS theo do6i d6 am dat/thuc vat bé mat: thu nghiém
v6i chi s6 muc kho han nhiét d6 — thuc vat (TVDI). Tap chi Vién tham va Pia tin
hoc 2007, 2, 28-35.

Thuc, T.; Kham, D.V. Cong nghé vién tham (RS) va hé théng thong tin dia Iy (GIS)
trong khi twong thity van. Nha xudt ban Khoa hoc va Ky thudt 2012, 68-85 va 116-
117.

Thiruvengadachari, S.; Gopalkrishna, H.R. An integrated PC environment for
assessment of drought. Int. J. Remote Sens. 1993, 14(17), 3201-3208.

Bikash, R.P. Analysing the effect of severity and duration of Agricultural drought
on crop performance using Terra/MODIS Satellite data and Meteorological data.
Luan van thac s Khoa hoc Thong tin Pia 1y va Quan sat Trai dat, 2006, 1-92.

Xiao, X.; Stephen, B.; Steve F.; Changsheng, L.; Jagadeesh, Y.B.; William, S.;
Berrien, M. Mapping paddy rice agriculture in South and Southeast Asia using
multi—temporal MODIS images. Remote Sens. Environ. 2006, 95—-113.
https://vjst.vn/vn/tin—tuc/3 132/han—-han—o—ninh—thuan—va—giai—phap—khac—
phuc.aspx. Han han ¢ Ninh Thuén va giai phap khac phuc. Tap chi Khoa hoc céng
nghé Viét Nam (dién tiz), 2020.

Anh, N.N. Han hédn & Ninh Thuin — Binh Thuan va gidi phap khéc phuc,
https://siwrp.org.vn/tin—tuc/han—han—o—ninh—thuan—binh—thuan—va—giai—phap—
khac—phuc_313.html. Cong thong tin dién tir Vién Quy hoach Thity loi mién Nam,
2016.

Thanh, N.N.; Thai, T.H.; Diing, B.Q. Nghién ctru xay dung ban dd phan ving han
han luu vyc song Ba trong bdi canh bién d6i khi hau. Tap chi Khi twong Thily vin
2019, 8, 1-8.

Ty, T.V.; Hoai, B.T.T.; Minh, H.V.T. X4y dung ban d6 han han dong bang song
Curu Long trong boi canh bién d6i khi hau. Tap chi Khoa hoc Truwong Pai hoc Can
Tho S6 chuyén dé: Moi trirong va Bién doi khi hdu 2015, 226-233.

Zhou, X.J.; Wang, P.X.; Kevin, T.S.; Darren, G.; Zhang, S.Y.; Li, S.Y.; Wang, L
Drought Monitoring Using the Sentinel-3-Based Multiyear Vegetation
Temperature Condition Index in the Guanzhong Plain, China. /IEEE J. Sel. Top.
Appl. Earth Obs. Remote Sens. 2020, 13, 129-142.

Kham, D.V.; ; Quyén, N.H.; Tam, T.T.; Diing, L.T. Nghién ciru ing dung cong nghé
vién tham danh gid muc do khic nghlet han han ¢ céac tinh duyén hai mién trung.
Tap chi Khi twong Thuy van 2014, 648, 27-32.

Kham, D.V; Thu, C.M; Tung, D.T. Ung dung anh vé tinh MODIS trong tinh toan
nhiét d6 16p phu bé mit. Tap chi Khi tiwong Thity vin 2009, 578, 50-54.

Xiao, X.; He, L.; Salas, W.; Li, C.; Moore, B.; Zhao, R.; et al. Quantitative
relationships between field-measured leaf area index and vegetation index derived
from VEGETATION images for paddy rice fields. Int. J. Remote Sens. 2002, 23,
3595-3604.

Doraiswamy, P.C.; Moulin, S.; Cook, P.W.; Stern, A. Crop yield assessment from
remote sensing. Photogramm. Eng. Remote Sens. 2003, 69, 665-674.

Kham, D.V_; Quyén, N.H.; Tam, T.T.; Diing, L.T. Nghién ctru ung dung cong nghé
vién tham danh gia mac d6 khac nghiét han han ¢ cac tinh Duyén hai mién Trung.
Tap chi Khi twong Thuy van 2014, 638, 26-32.

Kham, D.V. Bao cao téng két du an “Xay dung bd ban dd han han cho Viét Nam”,
Duy 4n cap bo, 2020.



Tap chi Khi twong Thity van 2022, 736, 12-24; doi:10.36335/VNJHM.2022(736).12-24 24

Research and application of remote sensing and GIS technology
to build agricultural drought maps of Ninh Thuan province

Dang Quoc Khanh?, Duong Van Kham?*, Duong Hai Yen?

!'Viet Nam Meteorological and Hydrological Administration; khanhdangkhtc@gmail.com
2 Vietnam Institute of Meteorology, Hydrology and Climate Change;
dvkham.kttv@gmail.com; duongyen185@gmail.com

Abstract: Ninh Thuan is one of the largest arid provinces in the country. This is the
biggest disadvantage of nature for agricultural development in particular and economic
development in general of the province. Based on hydrometeorological data and remote
sensing information, applying remote sensing index (Vegetation — Temperature Dryness
Index VTCI) and GIS technology, the article has built a set of agricultural drought maps
including frequency drought yield and agricultural drought severity map in Ninh Thuan
province. The map set with the scale of 1:50,000 and the spatial resolution on the grid size
of 1km x 1km is shown in Mapinfo software, which is easy to look up and use. In which,
there is a map of agricultural drought frequency showing that whether in the rainy season
or the dry season in the territory of Ninh Thuan province, drought occurs, however, the
frequency of drought occurrence in the dry season is greater than that of the rainy season,
about 600 km? higher than the rainy season. The map of drought severity shows that
severe drought accounts for nearly 500 km? (accounting for 13.8% of the province’s area),
very severe drought accounts for more than 1,000 km? (accounting for 31.6% of the
province’s area). The agricultural drought map system is an important scientific basis,
visually displaying the distribution of drought in general and agricultural drought in
particular, serving the locality in planning agricultural production to cope with drought in
the context of climate change.

Keywords: Agricultural drought; VTCI; Ninh Thuan; MODIS; GIS.
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Tém tit: Trong laa 1a mot trong nhitng hoat dong san xuat chinh cta nguoi dan & Pong
bang séng Ciru Long (BBSCL). Sau khi thu hoach, rom ra dugc xu Iy bang nhiéu cach khac
nhau nhung chi yéu 13 ddt, viéc nay vira gay lang phi nguon tai nguyén vira phat thai ra moi
truong mot luong 16n khi doc hai. Nghién ciru sir dung phan mém ALU (Agriculture and
Land Use National Greenhouse Gas Inventory) & udc tinh lwong phat thai khi do hoat dong
dbt rom ra nay gy ra. Két qua cho thay tai PBSCL nidm 2012, hoat dong dbt rom ra phat
thai 1598,8 nghin tin khi CO, ké dén 1a khi CH, khoang 164,9 nghin tin, con lai khi NOx 1a
39,2 nghin tdn va khi N>O 14 1,2 nghin tdn. Dén nam 2020, v&i su thay d6i vé san lugng lua
va ty 16 dbt rom ra giam nén lwong khi thai u6ce tinh giam xudng con 1123,6 nghin tin khi
CO, khi CH4 ciing giam xudng con 115,9 nghin tan, khi NOy con 27,5 nghin tan va N>O con
0,8 nghin tin. Piéu nay cho thy xu hudng tich cuc trong viéc giam phat thai khi tir hoat
dong ddt rom ra tai PBSCL tuy luong khi thai ra hién van con twong d6i 16n. Két qua nghién
ctru ¢6 thé dung l1am dit lidu hd trg kiém ké phat thai ciing nhu sir dung trong quéan 1y chét
luong moi truong khong khi ¢ Viét Nam.

Tir khoa: D6t rom ra; Phat thai khi; Dong bang song Ctru Long.

1. Mé dau

Theo cac danh gia cua Uy ban lién chinh phu vé Bién d6i khi hau (IPCC), nguyén nhan
chinh din dén bién doi khi hdu toan cau 1 do su phat thai khi gdy hiéu img nha kinh qua mirc
tir cac hoat dong phat trién kinh té—xa hoi ctia con nguoi. Dé cit giam luong phat thai khi nha
kinh, tai Ho1 nghi ctia Lién Hop Quéc vé Moi trudng va Phat trién tai Rio de Jainero vao nim
1992, hon 155 quéc gia di ky két Cong uée khung cia Lién Hop Qudc vé Bién ddi khi hau
(UNFCCC), cong uc nham han ché hién twong ting nhiét do trung binh cua Trai Dat. Hoi
nghi vao thang 12 nam 1997 da thong qua Nghi dinh thu Kyoto dé cac qudc gia cit giam phat
thai, ddc biét ddi véi cac nudce phat trién. La mot trong nhitng nude c6 luong phat thai khi nha
kinh lién tuc ting, Viét Nam ciing da ki két tham gia UNFCCC vao nam 1992, phé chuan vao
nam 1994. Tir nam 1994 d&én nam 2016, Viét Nam da xay dung Thong bao quéc gia vé kiém
ké khi nha kinh va Béo c4o cap nhat 2 nim mét lan (BUR) [1]

Theo két qua danh gia khi nha kinh qudc gia, vao ndm 2016 tong luong phat thai khi nha
kinh & Viét Nam 1a 316,7 triéu tin CO; tuong duong, tang 212,9 tri€u tan so voi nam 1994.
Udc tinh dén nam 2025 lugng phat thai s& dat 726,2 triéu tin CO, twong duong va dat 927,9
triéu tin CO, twong dwong vao nam 2030. Trong céc linh vuc duoc danh gia thi ning lugng 1a
linh vuc dang chiém ty trong 16n nhit (65% tong lwong khi nha kinh toan quéc nim 2016) va
cling c6 muc do tang nhiéu nhat (tang 180,2 triéu tan tir ndm 1994 dén nam 2016) [2-4].

Cung v6i nganh nang luong, néng nghiép ciing la mot trong nhimg nguén phat thai khi
nha kinh chu yéu véi 89,7 triéu tin CO, tuong duong, chiém 31,6% tong lugng phat thai khi
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nha kinh cta ca nudc nam 2014. Sy gia tang dan s6, nhu cau tiéu dung thit, stra, str dung phan
dam ngay cang tdng nén luong phat thai khi nha kinh tr nong nghiép ting. Trong do, dang
chu y 1a cac phat thai khi CH4 tir chan nuéi va canh tac lua & diéu kién ngap nudc, cac khi oxit
nito tr qua trinh sir dung phan dam ... Ngoai ra, sau khi thu hoach nguoi dan con ddt cac phu
pham trong ndng nghiép nhu rom ra, than 14 ngo, ... thai ra moi truong mot lwong 16n khi
CHa, CO2, CO, NOx... Viéc d6t rom ra ciing lam giam luong phan hitu co, din t6i phai ting
mic st dung phéan hoéa hoc cang lam tang luwong khi nha kinh phat thai. Nhu vay, viéc khong
tai sir dung phu phim ndng nghiép da gay lang phi mot ngudn hitu co 16n, gy anh huong toi
canh quan va 6 nhiém moi trudng.

Bang 1. Phat thai khi nha kinh ctia Viét Nam giai doan 1994 — 2016 va duy kién phat thai theo Kich
ban phat trién thong thuong dén nim 2030 (Pon vi: tri¢u tin CO> twong dwong) [2-4].

Ning Qua trinh cdng o0 nohigp  LULUCF  Chét thai Téng

lwgng nghiép
1994 25,6 3.8 52,4 194 2,6 103,8
2000 52,8 10,0 65,1 15,1 7,9 150,9
2010 141,2 212 88,3 19,2 15,3 246,8
2013 151,4 31,7 89,4 342 20,7 259,0
2014 171,6 38,6 89,7 37,5 21,5 283,9
2016 205,8 46,1 44,1 20,7 316,7
2025 500,7 116,1 109,2 37,9 38,1 726,2
2030 678.4 140,3 112,1 492 46,3 927.9

* Theo bao cdo cdp nhdt hai nam lan thir 3 (BUR3) cua Viét Nam guri UNFCCC nam 2021, phat thai khi nha
kinh tie linh viee néng nghiép va linh viee LULUCF (sik dung dat, chuyén d6i sit dung dat va lam nghiép) dwoc
ghép thanh linh viee AFOLU (nong nghiép, lam nghiép va sit dung dat)

Hién nay déa c6 mét s6 nghién ctru vé khi thai tir d6t rom ra ¢ Viét Nam, chu yéu duoc
thue hién tai cac ving c6 ty 1€ dién tich trong lta cao nhu dong bang song Hong, voi nhiing
danh gia vé tong luong khi phat thai vao mdi truong cting nhu nhing thiét hai méi truong gay
ra tir d6t rom ra. Mot s6 nghién ctru tiéu biéu:

[5] da thyc hién nghién ctru wdc tinh luong khi thai vao méi trudng do tinh trang d6t rom
ra ngoai dong rudng ctia cic hd nong dan sau mdi vu thu hoach lua & vung dong bang song
Hong. Két qua cho thay luong khi CO; phat thai vao moéi truong do d6t rom ra ngoai dong
rudng la 16n nhét, tir 1,2 dén 4,7 triéu tin/nam néu ty 1€ rom ra dbt dao dong trong khoang tur
20-80%. Luong phat thai cac loai khi thai khac nhu CHs la 1,0-3,9 ngan tan/nam, CO la
28,3—113,2 ngan tan/nam...[6] dd thuc hién nghién ctru kiém ké phat thai do hoat dong dbt
rom ra trén dia ban tinh Thai Binh trong ndm 2012. Ket qua cho thiy trong tong luong phat
thai khi thi CO» chiém 89,6% (738,8 nghin tan/nam), tlep dén 1a khi CO chiém 7,08% (58,4
nghin tan/ndm), phan con lai (3,35%) 1a cac khi PMas, PMjo, SO,, NOx, NH;, CHa,
NMVOC, EC, OC. Két qué thu dugc rat hiru ich cho cac nha hoach dinh chinh sach va quan
1y nha nude néi chung va linh vuc moi truong noi riéng. [7] thuc hién thong ké va tinh toan
cac chét 6 nhiém khong khi phat sinh tir hoat dong ddt rom ra tai tinh Ninh Binh. Lugng phat
thai ctia cac chat CO,, CO, NOy, SOz, PM 10, PMas5, BC dugc tinh toan dya vao hé s6 phat thai
ABC EIM. Theo két qua tinh cho 3 trudng hop phat thai thap, trung binh, cao thi trong giai
doan nim 2010 dén nam 2015, lugng khi CO; phat thai luon dat gia tri 16n nhat, chiém
khoang 90% tong luong khi phat thai, cu thé 13 khoang 448,7 + 1,2 nghin tin trong truong
hop phat thai thip, 667,7 + 1,8 nghin tan trong trudng hop phat thai trung binh va 949,6 + 2,5
nghin tin trong truong hop phat thai cao. Trong cac chat con lai, dang cht y 1a PMas va
cacbon den (BC) v6i mirc phat thai lan luot 13 1,8 + 0,005 dén 4,7 = 0,02 nghin tan; 0,28 dén
0,3 nghin tan. [8] da wdc tinh téng lugng khi thai tir hoat dong d6t rom ra ngoai dong rudng
trén dia ban thanh phd Ha Noi trong nam 2015. Dya trén dir liéu san xuat lta gao, tong lugng
rom ra udc tinh vao khoang 40 triéu tin. Ty 1& trung binh rom ra dét trén dong rudng theo
khao sat vao khoang 44%. Két qua kiém ké phat thai ctia nghién ciru cho thy CO> 1a thanh
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phan phat thai 16n nhat 91,5% (419889,1 tan), sau d6 1a CO chiém 6,3% (8865,1 tan) va
nhitng khi thai khac chi chiém 2,2%. Khi thai phat ra tir d6t rom ra tap trung chi yéu & cac
huyén Ung Hoa, Ba Vi, va Chuong My. [9] da ap dung phuong phap mai st dung anh vé tinh
SAR Sentinel-1 dé trich xuat dit liéu vé dién tich va nang suat ltia tir 6 udc tinh lwong khi
thai phat sinh tir hoat dong ddt rom ra trén dong rudng tai khu vuc Ha Noi. Viéc su dung dit
liéu vién tham da cho két qua sy phan. b6 khong gian vé dién tich va san luong lta theo mua
vu v6i do tin cdy cao. Piéu nay c6 thé giup cai thién kha nang udce tinh lugng khi thai phat
sinh tir hoat dong ddt rom ra ngoai ddng rudng véi chi phi thap cing véi loi the vé tinh sin co
va kip thoi. Theo két qua tinh toan dugc vao nam 2019, khoang 460 nghin tin rom ra bi d6t
da tao ra tong luong chat gy 6 nhiém 16n voi 542 nghin tin CO; (chiém 90%), 42 nghin tin
CO (chiém 7%), nhirng khi thai khac chiém 3% con lai.

Tai khu vuc Dong bang song Ctru Long (PBSCL), [10] d3 thyuc hién khéo sat két hop thu
mau dé xac dinh lugng rom ra sau thu hoach va céac bién phap sir dung rom ra. Két qua cho
thdy cac hinh thirc xtr Iy rom trén rudng thay di tiy theo mua vy, chu yéu 1a ddt rom, vui
rom, trong nim, chin nudi, ban va cho ngudi khac. Ty 1& d6t rom cao nhit & vy Péng Xuan
(98,2%), giam xudng & vu He Thu (89,7%), va thap nhat & vu Thu Pong (54,1%). Udc tinh
luong rom ra phat sinh  DPBSCL nam 2011 vao khoang 26,2 triéu tan/ndm, trong d6 khoang
20,9 triéu tan/nam bi d6t bo gay phat thai 17,95 triéu tan CO,, 485 ,58 nghin tan CO va 10,38
nghin tin NOX vao khi quyén. Két qua diéu tra con ghi nhén da s6 nong dan déu c6 khuynh
hudng giir nguyén tap quan d6t rom trong cac nam tiép theo.

Trong bdi canh chung hién nay khi khi hau c6 nhimg thay doi bat thuong, cac hién tuong
thoi tiét cuc doan xuét hién v6i mirc d6 ngay cang gay gét hon, khong khi ciing 6 nhiém hon
do anh huong tir nhimg hoat dong cta con nguoi, thi viée cat giam lugng phat thai cac khi doc
hai vao khi quyén 1a hét strc can thiét. Vi muc tiéu tiép ndi nhimg két qua trén, nghién ciru
nay dugc thuc hién nham udc tinh lugng khi thai phat sinh tir viée d6t rom ra ngoai dong
rudng ciia cac ho nong dan ving PBSCL, qua d6 gop phan cung cap thém thong tin canh bao
vé anh hudng ciia hoat dong nay téi moi trudng khong khi néu khong co nhing bién phap xur
ly khac tich cuc va kinh té hon. Hién nay, ngoai phuong phap st dung cac cong thirc tinh toan
thi cling ¢6 nhiéu cong cu dugc xdy dung dé ude tinh lugng phat thai khi nhu cong cu xac
dinh can béng cacbon EX-ACT [11], cong cu Bilan Carbone (Carbon Balance) [12], cong cu
kiém ké khi nha kinh ClearPath Global [13], hay phan mém ALU (4griculture and Land Use
National Greenhouse Gas Inventory) [14]. Mot sb da duoc ap dung vao cac truong hop
nghién ctru tai Viét Nam nhu [12] da dung cong cu Bilan Carbone dé tinh toan muc phat thai
khi nha kinh cua chinh quyén thanh phé Hué vao nam 2010, hay [15] da dung phan mém
ALU dé uéc tinh luong phat thai khi nha kinh trong tiéu linh vuc trong trot va chin nudi tai
tinh Quang Nam giai doan 2010-2018. Trong s cic cong cu niy, nghién ciru di chon phan
mém ALU dé u6c tinh luong phat thai khi do d6t rom ra tai PBSCL. Pay 1a phan mém dugc
xay dung dua trén Hudng dan kiém ké khi nha kinh Quéc gia nim 2006 (IPCC 2006) cta Uy
ban lién chinh phi1 vé Bién d6i Khi hau, véi giao dién than thién va da duoc nhiéu nude trong
khu vuc str dung dé kiém ké khi nha kinh bao gébm Thai Lan, Lao, Philippines, Malaysia,
Indonesia, ... ALU ciing c6 cac phan tinh toan danh riéng cho viéc d6t sinh khdi nén rat phu
hop v6i muc tiéu cua nghién ctru.

2. Khu vwe nghién ciru va phwong phap nghién ciru
2.1. Khu vyc nghién ciru

2.1.1. Piéu kién tu nhién

Dong bang song Ciru Long nam & toa do 8°35°~10°02°30” Bac va 104°25°-106°50° Dong,
bao gom dia phén cia 13 tinh, thanh la: Long An, Tién Giang, Pong Thap, Tra Vinh, Hau Giang,
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Vinh Long, Séc Trang, Bén Tre, An Giang, Kién Giang, Bac Li€u, Ca Mau va thanh phé Céan Tho
[16].
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Hinh 1. So d6 khu vuc nghién ciru.

Ving DBSCL dugc hinh thanh tir nhitng trAm tich phi sa va bdi dan qua nhimg ky nguyén
thay d6i muc nudce bién, dia hinh ciia ving trong dbi bang phang, d cao trung binh 1a 3-5 m, co
khu vuce chi cao 0,5-1 m so v&i muc nude bién. DPBSCL ¢6 hé théng song ngoi, kénh rach day dic,
Vo1 gﬁn 40 song, kénh rach lién tinh va g?in 100 song, kénh rach ndi tinh. Khi hdu & DPBSCL thudc
loai nhiét d6i 4m, gi6 mua cén xich dao, néng nhiéu, quanh nam nhi¢t do cao va vé co ban trong
nam c6 hai mua: mua mua kéo dai tir thang 5—11; mua kho tir thang 124 nam sau. Biic xa mat troi
khé ddi dao va twong ddi 6n dinh, it bién d6i trong nam va trong ving. Buc xa tong cong trung binh
nam khoang 150 Kcal/cm?, sb gio ning trung binh ndm khoang 2400-2800 gio. Phan 16n dién tich
DPBSCL dugc bdi dap phu sa hang nam, rat mau md tao diéu kién thuan loi cho san xuét lta. Tan
dung nhiing loi thé c6 sin, PBSCL tap trung san xuét lta va da trd thanh vua lua s mot ciia nudce
ta[l7].

2.1.2. Tinh hinh san xuét laa tai khu vyec Pong bang séng Ciru Long

DBSCL 1a mét trong nhing ving san xuét la trong diém cia Viét Nam, dong gop hon
50% san luong laa cta ca nudc. Dién tich gieo trong lta cua ving ciing ludn ding dau khi so
v6i cac ving khac. Tinh tir nam 2010, dién tich trong lta cé sy thay doi qua cac nim nhung
nhin chung gan day c6 xu hudng giam. Nam 2010, dién tich gieo trong lta ctia toan ving dat
3945,9 nghin ha (chiém 52,7% cua ca nudc), ting 1én 4340,3 nghin ha vao nim 2013 (chiém
54,9%) nhung sau dé lai giam dan con khoang 3963,7 nghin ha vao nim 2020 (chiém
54,5%).
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Bang 2. Dién tich, nang suét va san lwong laa tai khu viee PBSCL theo s6 liéu tir Téng cuc Théng ké.

Ca nam Pong Xuin Hé Thu—-Thu Péng
Dién < San Dién < San Dién < San
. Ning . Ning . Niang
tich £ lwong tich £ lwong tich £ lugng
. suat . . suat . . suat .
(nghin (ta/ha) (nghm (nghin (ta/ha) (nghm (nghin (ta/ha) (nghm
ha) : tan) ha) : tan) ha) : tan)

2010  3945,9 54,7 21595,6  1564.,6 65,7 10276,0  2005,2 48,5 9720,6
2011 40939 56,8 23269,5 1567,5 66,9 104834  2151,0 51,9 11158,5
2012 4184,0 58,1 24320,8  1580,2 68,6 10834,2 22125 52,8 11677,0
2013 43403 57,6 25021,1 15644 68,4 10694,6  2370,4 52,4 12422,8
2014 42495 59.4 25245,6  1562,7 71,6 11191,7  2292,8 53,1 12173,1
2015  4301,5 59,5 25583,7 16175 71,3 11527,7  2444,1 53,5 13082,1
2016  4241,1 56,2 23831,0  1601,9 63,9 10231,3  2441,5 52,9 12904,1
2017 41853 56,4 23609,0  1579,1 62,6 9883,2 24219 53,8 13026,7
2018  4107,5 59,7 24506,9  1573.,8 68,9 10833,7  2336,5 54,6 12763,7
2019  4068,9 59,7 24310,0  1604,7 67,8 10876,0  2293,3 55,2 12654,2
2020  3963,7 60,1 23819,3  1546,5 68,3 10569,8 22479 55,6 12489,5

Tuy dién tich gieo trong co giam nhung nho khong ngung ap dung cai tién glong cay
trong, cai tao thuy loi cung voi d6i méi co cau va quy trinh san xuét, cong tac khuyen néng,
nang cao trinh d¢ san xuat ciia ba con néng dan ciing duge diy manh nén ning suat lta da
duoc cai thién dang ké, tir 54,7 ta/ha nam 2010 1én 60,1 ta/ha nam 2020. Nang suét lua cla
vung qua cac ndm hau hét déu cao hon khoang 1,5 ta/ha so véi mirc binh quan chung cia ca
nuge. Nang sut laa timg vu cling c6 sy gia tang dang ké, trong d6 vu Pong Xuan co diéu
kién san xudt thuan loi nhat nén ning suét luén 1én hon 62 ta/ha, dac biét nam 2014, 2015 dat
to1 hon 71 ta/ha. Cac vy He Thu-Thu Dong tuy nang suét c¢6 thap hon nhung ciing duy tri 6n
dinh & muc hon 50 ta/ha. Nho nang suét lta duoc cai thién ma san lugng laa cua vung ciing
c6 su gia tang tir 21595,6 nghin tan nam 2010 1én 25583,7 nghin tin nam 2015 va dat 23819,3
nghin tn nam 2020. Tinh chung ca giai doan 2010-2020, san lugng lua di ting 2223,7 nghin
tan, chiém hon 80% tong san luong lia ting thém cua ca nude. Kién Giang, An Giang, Dong
Thép la cac tinh dat san lugng cao nhat, dong gop t6i gan 50% san lugng lua ctia toan ving.
Trong cac vu thi Pong Xuan 1a vu c6 san lugng cao nhéat, chiém khoang 41-47% san lugng
laa ca nam. Ngoai ning suét va san luong duoc gia ting, chit lugng lta gao ciing ngiy cang
cao, vdi cac giéng Iua dac san nhu IR64, OM1490, OM2031, VND95-20, MTC250,
IR62032 ... dic biét gibng laa ST di dat duoc nhiéu thanh tich, giai thudng gitp ting mic do
nhan dién cling nhu stc canh tranh cia lua gao Viét Nam khi xuét khau ra thi truong nudc
ngoai.

2.2. Phwong phap nghién cuu

Nghién ctru duge thue hién dya trén phuong phap diéu tra khao sat, két hop véi thu thap,
thong ké, tong hop tai liéu tir cac nguon c6 lién quan, tir nhiing dir liéu nay s€ thuc hién ude
tinh lugng khi phat thai bang phan mém ALU. Sé liéu vé dién tich lua, san lugng lua, ning
suét laa duoc tong hop tir Tong cuc Thong ké Viét Nam va nién giam thong ké cac tinh thudc
PBSCL. S liéu vé phuong thirc xir Iy rom ra vao nim 2020 dugc nhém tac gia thuc hién
khao sat ngau nhién cac ho san xuat dé thu thap thong tin vé s6 vu lua san xuét trong nam,
dién tich dat trong lua, giéng laa sir dung, cac hinh thire xtr Iy rom sau thu hoach ... Ngoai ra,
dé so sanh sy thay doi vé hinh thirc str dung rom ra va lugng khi phat thai do qua trinh dot,
nhom tac gia cling tham khao s6 liéu tir nghién ctru [10] cho cac tinh toan vao nim 2012.

Dé udc tinh lugng khi phat thai do d6t rom ra trén dong rudng, nghién ciru di sir dung
phan mém ALU. Phan mém duoc phat trién dua trén cac phuong phap do Uy ban lién chinh
phu vé Bién d6i Khi hau cung cip trong Hudng din kiém ké khi nha kinh Qudc gia nam 2006
(IPCC 2006) tai phong thi nghiém Sinh thai Tai nguyén Thién nhién, Pai hoc bang Colorado
(Hoa Ky) véi trudng dy 4n 13 ong Stephen M. Ogle. Phin mém ALU thuc hién kiém ké théng
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qua qua trinh u6c tinh lwong phét thai va hip thu khi nha kinh lién quan dén cac hoat dong
néng nghiép va 1am nghiép. Phin mém hién c6 hai phién ban: 4.5 dua trén IPCC 1996 va 6.0
dira trén IPCC 2006. Phién ban 6.0 phat trién mot s6 tinh ning ting cudng cho chin nuéi, két
qué c6 thé luu trir 1au dai va dugc lvu dudi dang file excel, giao dién d& st dung trén may tinh
c4 nhan v6i méi truong MS Windows 1am cho qua trinh thyc hién kiém ké tré' nén d& dang
hon [14].

@’ ALU Tool -- IPCC 2006 Guidelines: (Version 6.1.0)

& File Help Data Management Test ALU6.1.04

—

Agriculture and Land Use National

Greenhouse Gas Inventory Software
Based on Methodologies in the 2006 IPCC Guidelines

Ctrrerl Database, User, Country and Inventory Year

Database- DBSCL User: txdung Country: Viet Nam Year: 2020
Set Database Set User Set Country/Region Set Year
Module I: Specify Activity Data Module II: Enter Emission/Stock Factors Data Completion Status
Primary Activity Data Source Category:
Enter Factors o Regions Cumently Exist v ‘
Erter P Dat
SaiEs el Source Subcategory:
. - Select A Source Category Above — ~
Secondary/Supporting Activity Data Module: 1l C: Fi /Stocks | 3 ‘
Equation Group:
Enter Secondary Data View Calculations | - Select A Source Category Above - w ‘
Category:
| - Select A Source Category Above - v‘
Quality Assurance/Quality Control Emissions Reports
Completion Status by Region: Year: 2020

Conduct QA/QC m
4 Region

No Data Exists — Enter Module 1 Primary Data

Module V- Mitigation Analysis

Conduct Analysis

Quit Application
Reset Go To Mext Step

Hinh 2. Giao dién chinh cta phén mém ALU.

Céc budc tinh toan lugng khi phat thai do dot rom ra bang phan mém ALU dugc thé hién
trong hinh 3.

Thong tin chung
- Tao co s& div liéu
- Tén nguoi dung
- Nam tinh toan

Module I
Dir liéu so’ cap Dir liéu thi cap
- Dién tich lua - Ning suit lua
- Kiéu khi hau - Ty 1é str dung rom ra
- Loai dat
- Vu mua
3
Module II

- Ty 1& chuyén d&i thanh khi thai
khi d6t rom ra

- Hé s8 phat thai cac khi khi dot
rom ra

]
Module III

Tinh toan lwong khi phat thai
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Dit liéu ddu vao chinh dé udc tinh lwong khi phat thai do d6t rom ra cho phan mém ALU
dugc nhap vao qua cac module nhu sau:

+ Module I: Céc dit liéu v& dién tich, nang suét la va ty 1€ stt dung rom ra sau thu hoach.
Trong do, dién tich va nang suat lta dugc thu thap tur Téng cuc Théng ké va nién giam théng
ké cac tinh, ty 1€ st dung rom ra sau thu hoach ndm 2012 tham khéo theo [10] va nam 2020 1a
két qua khao sat ctia nhom tac gia.

+ Module II: Céc di liéu vé ty 1é chuyén ddi thanh khi va hé sd phat thai cac khi khi dot
rom ra. Hién nay, tai Viét Nam chua c6 hé sb phat thai riéng cho rom ra khi dot ngoai déng
ruéng, nén nghién ctru da sir dung cac hé sé phat thai da dugc cong b6 va lya chon tir [18-19]
cuia cac nude chau A co san xuat lia nhu Thai Lan, An D9, Phillippines, Trung Qudc ...

Ngoai cac dir liéu chinh nhu trén thi cac thong tin vé kiéu khi hau, loai dat va cac mua vu
duoc chon theo diéu kién thuc té tai khu vuc nghién ctru.

3. Két qua va thio luin

3.1. Khdi qudt tinh hinh dot rom ra ngodi dong ruéng tai khu viee dong bang séng Ciru Long

Twong rng véi dién tich canh tac va san lugng laa thi lugng rom dé lai sau mdi vu thu
hoach ¢ PBSCL 1a rit 16n. Hién nay, ngudn tai nguyén phé thai ndy chua dugc khai thac va
sir dung mot cach hiéu qua. O nhiéu khu vuc, rom ra dugc loai bo khoi dong rudng bang cach
cay vui hodc dugc st dung dé u phan, nhung chu yéu la d6t. Day 1a mot su lang phi ngudn
nang luong cacbon hiru co, ddng thoi d6t rom ra trén ddng rudng ciing thai ra mot luong 16n
chit 6 nhiém doc hai nhu bui, khoi, cac chat khi nhu CO,, CO, CHa, SO2, NOX ... gay anh
hudng tiéu cuc dén moi trudng va strc khoe con ngudi. Bang 3 thé hién cach sir dung rom ra
sau thu hoach vao cac muc dich khac nhau cua cac hg gia dinh tai PBSCL.

C6 thé thay viéc dot rom ra sau khi thu hoach ngay tai dong rudng vén rat pho bién, dic
biét 1a sau vu Pong Xuan khi diéu kién thoi tiét hanh kho hon thi phuong an dot hay dugc lua
chon. Theo nghién ctru [10], ty 1& rom ra dt ngoai dong rudng chiém 98,2%, 89,7 % va 54,1
% tuong Ung voi cac vu Pong Xuan, Hé Thu va Thu Pong vao nam 2012. Két qua khao sat
vao nim 2020 cho thdy ty 1& nay con khoang 62,.2%, 54,9% va 53,8%. Ty 1& d6t tur
2012-2020 ¢6 xu hudng giam do nguoi dan da tan dung rom ra cho cdc muc dich st dung
khéc nhiéu hon nhu ding dé trong nam hay lam thirc &n chin nudi. Theo sé liéu ciia Tong cuc
thong ké thi s6 lugng trau, bo tai PBSCL ciing di ting tir 669,8 nghin con nim 2012 1én
937,6 nghin con nam 2020 nén dan t§i nhu cau vé thirc an ciing tang 1én. Tuy nhién, du da c6
su thay doi vé ty 1& cac bién phap xur Iy nhung d6t van 1a phuong an duoc st dung nhiéu nhat,
chiém hon 50% & mdi vu vao nam 2020.

Bang 3. Ty 1€ sir dung rom ra vu Bong Xuan, Hé Thu va Thu BPong ndm 2012 va nam 2020 (Pon vi: %).

Pong Xuén Heé Thu Thu Déng
, Vi trén , Vii trén , Vii trén
bot dong Khiac Dot dong Khic Dot dong Khac
ruéng ruéng rufng
2012 98,2 0 1,8 89,7 6,6 3,7 54,1 26,1 19,8 [10]
2020 62,2 8,1 29,7 549 8,5 36,6 53,8 10,8 354

3.2. Ude tinh lwong khi phat thdi do dot rom ra ngodi dong rudéng tai khu viee dong bang séng
Cuu Long

Luong phat thai do d6t rom ra tai khu vic DPBSCL dugc wée tinh bang phan mém ALU
cho cdc khi CHs, N2O, NOy, CO theo phuong phap tir huéng dan caa IPCC 2006 voi cac dir
lidu dau vao pht hop cho khu vuc nghién ciru. Két qua tinh toan dugc thé hién trong bang 4
cho thdy vao nim 2012, luong phat thai khi CO 16n nhat véi 1598,8 nghin tin (chiém 88,6%),
tiép dén 1a khi CH4 voi 164,9 nghin tn (chiém 9,1%), khi NOx 14 39,2 nghin tin (chiém
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2,2%) va khi N>O 1a 1,2 nghin tén (chiém 0 ,1%). Téng lugng phat thai khi ¢6 lién quan chat
ché vdi san luong lua gao san xudt va ty 1é dt rom ra. Nhu trong nim thi vu Pong Xuin MY
san lugng 16n va ty 18 d6t rom ra & mirc cao nén chiém 55,5% luong phat thai, trong khi tong
ctia hai vy Hé Thu—Thu Péng chi chiém 44,5% luong phat thai ciia ca nam.

Pén nam 2020, do ty 1& dét rom ra da giam di phan nao nén luong khi phét thai cling
giam so v&i ndm 2012, véi khi CO 1a 1123,6 nghin tan, khi CHa 13 115,9 nghin tan, khi NOy
14 27,5 nghin tan va khi N>O 1 0,8 nghin tin. Mirc d6 suy giam tinh cho ca nim vao khoang
536,2 nghin tin, v6i vu Péng Xuan giam 382,9 nghin tin, vu Hé Thu—Thu Péng giam 153,3
nghin tin. Dong Xuén van 13 vu c¢6 lugng phat thai nhiéu nhat nhung chi con chiém khoang
48,7% cta ca nam do ty 1¢ dbt rom ra & vu nay giam manh tir 98,2% xuéng chi con 62,2%.

Bang 4. Udc tinh luong khi phat thai do dbt rom ra tai khu viee PBSCL nim 2012 va 2020 (don vi: nghin tin).

CH4 N20 NO« (6{0)
Dong Xuan 91,4 0,7 21,7 886,8
2012 H¢ Thu-Thu Péng 73,4 0,5 17,5 712,0
Téng cong 164,9 1,2 39,2 1598,8
Dong Xuén 56,5 0,4 13,4 5475
2020 He Thu-Thu Péng 59,4 0,4 14,1 576,2
Téng cong 115,9 0,8 27,5 1123,6

Luong khi phat thai da tinh todn dugc quy d6i ra gia tri CO, twong dwong (CO»
equivalent) dya vao tiém nang lam cho Trai Dat néng 1én (Global Warming Potentials) dé
wdc tinh mirc d6 anh hudng theo higu g nha kinh cta lugng phat thai nay ddi véi khi quyén.
Céc gia tri GWP100 theo bao AR6 nam 2021 ctua IPCC tuong tng cho céac khi CH4 va N2O 1a
27,9 va 273 [20]. Theo cach quy d6i nay thi lugng phat thai nim 2012 vao khoang 49283
nghin tin COz tuong duong, va nam 2020 vao khoang 3463,6 nghin tan CO; trong dwong. So
sanh voi két qua kiém keé khi nha kinh vao nam 2014 cho linh vuc nong nghiép thi luong phat
thai nay twong duong khoang 5,4% va 3,9%. C6 thé thdy néu chuyén d6i duoc phan lon
phuong an xir Iy rom ra sang muc dich st dung khac thay vi d6t s& giam dugc déng ke lugng
khi phat thai gay hiéu ing nha kinh tr linh vuc ndng nghié€p, cung véi cac phuong an cit giam
va chuyen d6i ma nudc ta dang thyc hién, s& vira dam bao loi ich kinh té vira bao vé va giam
ap luc ddi voi moi truong.

Phan mém ALU dugc sir dung trong nghién ciru da cho két qua udc tinh lugng khi phat
thai tir hoat dong dbt rom ra tai khu vuec PBSCL qua hai nam 2012 va 2020, qua d6 phén nao
cho thay anh hudng ctia hoat dong nay d6i v6i luong phat thai khi nha kinh ciia nganh néng
nghiép néi chung. Ngoai nhiing két qua da dat duoc, nghién ctru khi ap dung tai khu vuc
DPBSCL con gap mot s6 han ché vé dit liéu dau vao do khong thé truc tiép thuc hién cac khao
sat, do dac cho cac hé sé chuyén ddi, hé s6 phat thai khi 6t rom ra ... nén phai tham chiéu tur
cac nghién ctu tai khu vuc khac, diéu nay co thé dan téi mot sb khac biét trong két qué tinh
toan. Phan mém ALU hién ciing chi u6c tinh dugc lugng phat thai do dét sinh khéi cho céc
khi CHa4, N2O, NO,, CO nén dé danh gia toan dién hon thi can cac tinh toan bd sung cho cac
khi nhu CO,, SOs ... Trong tuong lai, néu c6 diéu kién mo rong nghién ctiru dé thuc hién sau
hon cac khao sat, do dac tryc tiép tai dong rudng trong qua trinh canh tac lua & cac tinh s&
gitip cai thién do chinh xac ciia cac thong s6 dau vao ciing nhu dénh gia duoc chi tiét hon
luong phat thai tai cac vang khac nhau chir khong chi la phat thai trung binh cua ca DPBSCL.
Qua déy cting cho thiy, dé giam thiéu sai sb cta phuong phap danh gia khi thai tir hoat dong
dot rom ra ndi riéng va nganh néng nghiép noi chung, can thiét phai dau tu vao h¢ thong quan
tric va kiém soat 6 nhidm khong khi, ciing nhu xay dung co sé dit liéu vé cac hé sd phat thai
cho khu vue, cac diéu kién canh tac, cac phuong phép xir 1y nguén phé pham phat sinh...
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4. Két luan

D6t rom ra 1a bién phap duoc sir dung phd bién ¢ khu vyc PBSCL dé xir 1y luong phé
thai nay, tuy co thé giup ngudi dan nhanh chéng thuc hién viéc chuan bi cho vu san xuat méi
nhung dong thoi lai thai vao khi quyén mot lwong 16n khi doc hai. Két qua diéu tra khao sat
vao nam 2020 cho thay ty 1¢ dot rom ra van 1a chil yéu so véi cac phuong an khac, khoang
62,2% vao vu Bong Xuan, 54,9% vao vu Heé Thu va 53,8% vao vu Thu Pong. Véi ty 1€ dbt
rom ra nay thi lugng khi phat thai vao mdi truong tai khu vec PBSCL nam 2020 udce tinh
theo phan mém ALU s& vao khoang 1123,6 nghin tan CO, 115,9 nghin tdn CHa, 27,5 nghin
tan NOx va 0,8 nghin tin N>O. Quy ddi lwong phét thai CHs va N>O theo tiém nang lam cho
Trai Dat nong 1én thi s& vao khoang 3463,6 nghin tin CO» twong dwong, twong tng voi
khoang 3,9% lugng phat thai khi nha kinh tir linh vuc néng nghiép (theo kiém ké khi nha kinh
nam 2014). Qua két qua nghién ciru trén, c6 thé thay tuy ty 1& dot rom ra tai PBSCL c6 giam
so v6i nam 2012 nhung van con kha cao, hon 50% & tat ca cac vy, do d6 can ddy manh cac
bién phap xur Iy khac nhu str dung rom ra dé phat trién nganh trong nam, lam thirc an chin
nudi hay san xuét phén vi sinh ... dé vira giam thiéu lugng khi thai vira tan dung dugc ngudn
nguyén liéu phé pham nay. Nghién ctru khi thuc hién con gip mot s6 han ché vé ngudn dir
liéu dau vao nén trong tuong lai néu c6 thé thuc hién céac khao sat, do dac truc tiép tai déng
rudng s& giup cai thién két qua tinh toan cho phu hop véi khu vuc nghién ctru hon.

bong gop cua tac gia: Xay dung y tuong nghién ctru: T.X.D.; Lua chon phuong phap
nghién ctru: T.X.D.; Khdo sat, thu thap so liéu: N.H.T., T.X. D Xu 1y s6 liéu: T.X.D.,
N.H.T.; Viét ban thao bai bao: T.X.D.; Chinh sua bai bao: T.X.D.

Loi cam on: Nghié:n cliru duqc tai trg boi Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
trong khuon kho Dé tai ma so T2020-08.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru ciia tap thé tac
gia, chua dugc cong bo & dau, khong dugc sao chép tir nhimg nghién ctru trude déy; khong co
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Estimating the gas emission from rice straw burning on fields in
Mekong Delta

Tran Xuan Dung'*, Nguyen Huynh Thy!
!'University of Science, VNU-HCM; txdung@hcmus.edu.vn; nghthy 140699@gmail.com

Abstract: Rice cultivation is one of the main production activities in Mekong Delta. After
harvesting, rice straw is treated in many different ways, but mainly by burning, which both
wastes these resources and emits a large amount of harmful gases into the environment. The
study used ALU (Agriculture and Land Use National Greenhouse Gas Inventory) software
to estimate the gas emissions caused by this straw burning activity. The results show that in
the Mekong Delta in 2012, the burning of rice straw emitted 1598.8 thousand tons of CO,
followed by CHy is about 164.9 thousand tons, the rests are 39.2 thousand tons of NOy and
1.2 thousand tons of N>O. By 2020, with the change in rice production and the reduction of
straw burning rate, the estimated emissions are reduced to 1123.6 thousand tons of CO,
115.9 thousand tons of CHa4, 27.5 thousand tons of NOy, and 0.8 thousand tons of N>O. This
change shows a positive trend in reducing gas emissions from rice straw burning in the
Mekong Delta, although the emissions are still relatively large. Research results can be used
as data to support emissions inventory as well as used in air quality management in
Vietnam.

Keywords: Rice straw burning; Gas emissions; Mekong Delta.
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Tém tit: Trong nghién ctru da sir dung phuong phap ddng hoa sb liéu bién phan ba chiéu
3D—var cho m6 hinh WRF v6i d6 phén giai 3km dé du bao mua cho khu vyc Nam B9. S6
liéu duoc str dung cho déng hoa bao gdm cac quan trac bé mit, tham khong ¢ Viét Nam
cling nhu khu vire Dong Nam A. Téc gia tién hanh thir nghiém véi 2 trudng hop c6 dong
héa (Wrf d03) va khong c6 ddng hoa s6 liéu (Wrf noDA_d03) véi han du bao 48h. Thoi
gian thuc hién tién hanh trong 2 thang muia mua 7 va 8 nam 2021. Cac két qua du bao cta
2 thir nghiém duoc thu thap cing vé6i s6 liéu quan tric 24 tram Synop trén khu vuc dé tién
hanh danh gia d9 chinh xac cua cac mé hinh. Két qua cho thiy, & ngudng mua nho cac mé
hinh du béo thién cao hon thuc té. Trong khi d6 ¢ ngudng mua vira, mua to dén rit to cac
mo hinh déu c¢6 xu huong du bao thién thap hon thyc té. Cac chi s6 MAE va RMSE ctia m
hinh ddng hoa hau hét déu thip hon mé hinh khong dong hoa, cho thay khi déng hoa dit
lidu dia phuong da giam dugc sai s6 ciia mo hinh. Vi danh gia du bao cho ngay 15/7/2021,
mo hinh c6 déng hoa s liéu co kha ning phat hién (POD) va k¥ nang du bao (ETS) cho
mua vira, mua to t6t hon moé hinh khong dong héa ¢ han dy bao 12h va 24h. Pong thoi khi
thiét 1ap mo hinh déng hoa chay & ché do Cycling s& cho du bao on dinh hon trudng hop
khong dong hoa.

Tir khoa: WRF; WRFDA; 3Dvar; Déng héa sb liéu; Du bao mua cho khu vuc Nam Bo.

1. Mé dau

Khu vuc Nam B6 nam & phia nam Viét Nam, 1a vung can xich dao nén hang ndm chiu
anh hudng boi nhiéu hé thdng thoi tiét gy mua 16n nhu dai hoi tu nhiét déi (ITCZ), ranh ap
thp, gié mua tdy nam hay c6 nhitng nim con chiu anh huong truc tiép bai Bao. Vao nhiing
thang mua mua (giita thang 5 t6i khoang cudi thang 10, dau thang 11), cac tinh Nam B6 ciing
kha thuong xuyén phai don nhan nhiing trdn mua 16n, khong nhiing gay thiét hai tai san ma
con 1am anh huéng dén giao théng, sinh hoat ciia ngudi dan.

Tuy nhién viéc du bdo dugc nhitng tran mua 16n ¢ vung nhiét déi nhu khu vuc Nam Bo
dén nay van 1 van dé kho, khé khan nay khong chi véi Viét Nam ma con & nhidu nuée trén
thé gi6i. True day dé dw bao nhimg dot muwa, mua 16n, cac du bao vién thuong chi yéu dua
vao phuong phap Synop va Théng ké, nhung hiéu qua va chit luong thuong khong cao.
Nhitng nim gan day, dé nang cao chat lugng du bao mua, cac trung tdm dy bao 16n trén thé
gidi cling nhu Viét Nam di Gmg dung cac mé hinh du bao thoi tiét trong du bao nghiép vu,
v6i kha nhiéu loai mé hinh dugc ap dung va da dat duoc nhiéu tién bo trong viée cai thién
chét luong du bao mua.
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Du bao mua, mua 16n 1a mot trong nhitng muc ti€u quan trong cua cac mo hinh du bao
s6 tri quy méd vira. Tuy nhién, do su thiéu chinh x4c cua trudng ban dau cling nhu tinh phi
tuyén trong bai toan khi tugng, cac két qua du bao tir mé hinh s6 tri van chira nhimng sai s6
l6n. Cung v6i nhiing ¢b ging trong viéc tinh toan, mo6 phong chi tlet cac qua trinh vat ly lién
quan t6i thoi tiét, cac nha khoa hoc trong va ngoai nudc con co rat nhidu ¢ gang trong vi¢c
cai thién truong s liéu ban dau (von 1a truong phan tich cua m6 hinh toan cau) cho mé hinh
sO tri khu vuc boi cac sb liéu quan tric dia phuong va phi truyén théng nhu v¢ tinh, radar
nham nang cao chat luong du bao. Cac quan trac bé mit va tham khong vo tuyén ciing cung
cap luong thong tin tuong d01 chinh xac vé cac truong khi tuong be mdt va trén cao. Vi vay
ddng hoa céc so liéu quan tric trén cho mo hinh sb tri 1a hét sirc can thiét dé c6 thé nang cao
hon chit lwong du bao.

O nuéc ta, cac nghién ciru vé& dong hoa sb 1iéu cho mé hinh du bao thoi tiét cung da dugc
thyc hién trong khoang 20 nam tré lai day va di dat dugc nhidu budc tién dang ké giup ning
cao dugc chit lugng du bao cho cac md hinh. [1-2] thir nghiém ddng hoa cho cho mé hinh
HRM, [3] thir nghiém dong hoa cho m6 hinh MMS5. Cac két qua cho thiy mé hinh c6 dong
hoa s6 lidu da cho két qua t6t hon so voi truong hop khong dong hoa. [4-5] clng da ng
dung so d6 dong héa sb liéu 3D—Var cho mé hinh WRF. Két qua cho thay du bao mua cua
mo hinh ciing dugc cai thién khi c6 dong hoa dit liéu. [6] thir nghiém dong héa 3D—Var tir
dir liéu radar thoi tiét Nha Bé cho md hinh WRF dé dy bao mua 16n cho khu vye Thanh phd
Hd Chi Minh. Két qua thir nghiém cho dot mua ngay 02 va 03/08/2016 cho thiy, dong hoa
v6i quy trinh warm start cho mo phong lwong mura tét hon khéa nhiéu so voi cold start, ngoai
ra khi ddng hoa két hop gitra gi6 xuyén tam vdi do phan hoi va dit lidu quan trac bé mat cho
két qua du bao mua t6t nhit. Trong phuong phap dong héa 3D—Var, sai s6 mo hinh cling
dong gop mot phan quan trong dbi v6i chat lugng du bao. [7] da thir nghiém dong héa sé liéu
cho m6 hinh WRF véi cong ngh¢ 4D—Var trong du bdo mua ¢ khu vuc Nam B. M6 phong
thue té cho thdy, so voi trudng hop khong ddng hoa, phuong phap dong héa 4D—Var co tac
dong cai thién dy bao ¢ ca han du bdo 12h va 24h.

Nhu vay, ta c6 thé thiy nhitng mit vu thé ma dong hoa dir liéu dem lai, giup nang cao
chét luong cho cac mo hinh du bao, dac bi¢t 1a du bao lugng mua. Tuy nhién céc thir nghiém
ddng hoéa trén khu vuc Nam Bo con kha it, thoi gian thir nghiém ngén nén chua phan anh hét
dién bién mua trong mia mua & khu vuec Nam Bo. Do d6 trong bai béo nay, tac gia s& thyuc
hién df)ng hoéa sd liéu bang phuong phap bién phén ba chiéu 3D—var cho m6 hinh WRF phién
ban 4.2 dé du bao mua cho khu vyc Nam B, nguon s lidu dugc ding trong dong hoa 1a cac
tram quan tric Synop, tw dong va tham khong. Thoi gian thir nghiém tién hanh trong 2 thang
chinh ciia mua & Nam B¢ la thang 7 va 8 nam 2021.

2. Phuong phap nghién ciru va ngudn sé liéu dwoe sir dung

2.1. Gidi thiéu khu vuc nghién ciru

bia hinh trén toan vung Nam B¢ kha bang phang, phia tay gidp Vinh Thai Lan, phia
dong va Bong Nam giap bién Dong, phia Tay va Tay Bac gidp Campuchia, phia Bac va Dong
Bic giap Tay Nguyén va Duyén hai Nam Trung Bo.

Nam B¢ nam trong ving déc trung cua khi hau nhiét dé1 gi6 mua va can xich dao, nén
nhiét am phong phu, anh nang doi dao, thoi gian burc xa dai. Bién do nhiét ngay dém gitra
cac thang trong nam thap va 6n hoa. Do am trung binh hang nim khoang tir 80-82%. Khi
hau hinh thanh trén hai mua cha yéu quanh nam 1a mua kho va miia mua. Mua mua tir thang
5 dén thang 11, muia kho tir thang 12 t&i thang 4. Luong mua hang nim dao dong tir khoang
1300-2700 mm va gop trén 70-82% tong luong mua trong sudt ca nam. Mua phan bd khong
déu, giam dan tir khu vuc giap ranh tir Thanh phd Ho Chi Minh xudng khu vuc phia tay va
Tay Nam. O khu vuc Péng Nam c6 lwong mua thip nhat. Khi xuat hién cudng d6 mua 16n
xay ra trén mot s6 khu vy trong viing, thuong gay hién tuong x6i mon & nhiing viing go cao.
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Khi mua két hop véi cuong tridu va 1ii s& gay ngap Ung, anh hudng dén san xuét va doi sng
ctia dan cu trong vung. Mtia mua & Nam B thuong gin lién véi thoi ky hoat dong cua gio
mua tay nam, kéo dai tir khoang thang 5 tdi thang 11.
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Hinh 1. Ban d6 ty nhién c4c tinh Nam Bo.

2.2. Phwong phdp dong héa 3D—var cho mé hinh WRF

Muc dich co ban ciia dong hod s6 liéu bién phan ba chiéu la cung cip mot ude lugng t6i
uu cua trang thai khi quyén thuc ¢ thoi di€ém phan tich thong qua viéce giai 1ap ham gia J(x)
theo [8]:

160 = G[(x—x°) B (x — x*)] + 2 [(HE) - yO'RIHC =y (D)
Trong d6 x la trang thai phan tich, la trang tha1 khi quyén can tim t6i wu nhat cho mé
hinh; xb 13 truong nén ban dau, c6 thé sir dung tir chinh du bao trudc d6 cia mé hinh WRF
hoic sau khi noi suy tir mé hinh toan cau vé ludi cia WRF (real.exe); y° 1a trudng quan tric.
Trong WRF—3Dvar, cic bién dung dé dua vao ddng hoa gdm cac bién co ban nhu: cac thanh
phan gié (hudng, téc do), nhiét d6 (T), ap suat (P) va 6 am twong ddi (Rh); B 1a ma tran
twong quan sai sO truong nén.
H(x) 12 véc to chuyén ddi tir trang thai khong gian mo hinh dén khong gian quan tric; R
twong tmg 14 ma tran twong quan sai sd quan tric va ma tran twong quan sai s6 biéu dién.

2.3. Thiét ké thi nghiém

Tao mién ludi: Nghién ciru sir dung mé hinh WRF phién ban 4.2 2 (nam 2020) véi 45
muc Sigma theo phuong thang ding. M6 hinh WRF cho 2 thir nghiém dugc thiét ké véi ba
ludi 1ong 1 chiéu, d6 phan giai 1an luot 1a 27 km (DO01), 9 km (D02) va 3 km (D03) véi tim
luéi tai 10.452°N—106.105°E, bude tich phan thoi gian 162 gidy. Qua trinh dong hoa s& thuc
hién 1an luot cho ca 3 mién luéi.

Céac so dd vat Iy dugc str dung:

Bang 1. So db vat Iy sir dung trong thi nghiém.

So d6 tham sb hoa ddi luu New Tiedtke Scheme
So dd vi vat Iy may WSM 6-class

So d0 16p bién hanh tinh Yonsei University Scheme
So d6 dat bé mat Noah Land—Surface Model
So d6 birc xa song dai RRTMG

So d0 16p bé mat MMS Similarity Scheme
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D02 QD.Hoang Sa

D03

.
QB.Tredmg Sa

Hinh 2. Mién ludi ciia mé hinh WRF duoc st dung trong nghién ctru.
Céc truong hop thtr nghiém:

Béng 2. Cac truong hop thir nghi¢m.

Tén thi nghiém Mbo ta
Wwrf do3 C6 dong hoa s6 liéu do phan giai 3km
Wrf noDA_d03 Khong dong héa s liéu do phan giai 3km
GFS Mo hinh toan cau d6 phan giai 0.5x0.5 d6 kinh vi

*Chay tht nghiém: Thur nghiém dugc tién hanh trong 2 thang chinh mua mua & Nam B
1a thang 7 va 8 nam 2021. M6 hinh dugc chay 2 1an mot ngay vao cac thoi diém 00Z va 1227,
han dy béo 48h. Thir nghiém dong héa chay & ché do Cycling (warm—start) vi truong nén
ban dau chinh 13 san pham wrfout han 12h trudc do tuong tng cho ting mién ludi (do mot
ngay chay 2 lan: 00Z va 12Z). Ma tran twong quan sai s6 truong nén (B) file be.dat ctia mi
mién ludi dugc tao ra tir modul gen be trong hé thong dong hoa WRFDA theo lya chon
NMC, véi dit liéu dau vao 1a cac du bao wrfout trude thdi diém du bao 2 tuan.

2.4. Nguon s6 liéu

2.4.1. S6 lidu dau vao cho mo6 hinh WRF

Tac gia sir dung s6 liéu mo hinh toan cau GFS (Global Forecast System) cuia Trung tim
du bao moi truong quéc gia (National Centers for Environmental Prediction — NCEP) duogc
cung cép boi cach nhau 3 gio, d6 phén giai ludi 1a 0.5%0.5 d6 kinh vi v6i 28 myc thang dung.
S liéu bao gém cac truong khi tuong co ban la ap suat bé mit, ap sudt muc nudc bién, 46
cao dia thé vi, nhiét do, nhiét d6 bé mat bién, gia tri bién dat, 16p bang bao phu, d6 a am tuong
dbi, cac trudng gio kinh hudng va vi hudng, chuyén dong thang ding, do xody va ozone.
Ngudn tai tai: https://nomads.ncep.noaa.gov/pub/data/nccf/com/gfs/prod/.

2.4.2. S6 liéu dung cho dong hoa

Nguon s6 liéu dugc dung dé ddng hoa bao gdm:
+ Sb lidu quan trac bé mit duogc thu thap tur 181 tram Synop trén ca nudc;
+ S6 liu tir cac tram quan tric tu dong trén khu vuc Nam Bo 17 tram;
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+ 86 liéu tham khong vo tuyén (Souding) dugc thu thap tir 20 tram trong khu vyc Dong
nam A, trong d6 c6 5 tram cta Viét Nam, riéng tram Nha Trang chua dua vao st dung do
trong thoi gian tht nghiém sé liu khong c6 du. Nguon tai tai:
http://weather.uwyo.edu/upperair/sounding.html

Trong do, s6 liéu Synop va quan tric tu dong dugc cung cap boi bai Khi tuong Thuy
van khu vuc Nam Bo. Cac yeu td duogc sir dung dé dong hoa bao gdm: Nhiét do, nhiét do
diém swong, do am, khi ap, téc do gid, hudng gio. Tat ca dir liéu nay sau khi thu thap s& duogc
chuyén d6i vé dinh dang little r dé phuc vu qua trinh dong hoa.

o g

L]
QD.Hoing Sa

QB.Trwimg Sa

Hinh 3. Vi tri c4c tram quan trdc Synop, tham khong va tu dong.

2.4.3. S6 lidu dung cho d4nh gid mo hinh:

S liéu quan trac mua thuc ‘Eé (mua cOng dép 12h) tai cac tram Synop trén khu vuc Nam
B (24 tram) s€ dugc thu thap d¢ danh gia cac két qua dy bao mua cua cac m6 hinh (Hinh 4).
Nguodn s0 li¢u nay cling dugc cung cap bdi bBai Khi tuong Thuy van khu vuc Nam BJ.

Phutc Leng

Dling Xoai
o

Ty binn

Hinh 4. Vi tri cac tram Synop trén khu vuc Nam B9.
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2.5. Phuong phdp danh gid két qua dir bdo

Phuong phap danh gia cac két qua du bao duoc thuc hién theo thong tu sb 41/2017/TT-
BTNMT ngay 23 thang 10 ndm 2017 quy dinh k¥ thuat danh gia chat luong dy bao, canh bao
khi tuong [9].

Dé tién hanh danh gia pha, tac gia s& so sanh lugng mua trong 12h ciia mé hinh va quan
trac theo cac tiéu chi sau:

+ Panh gi4 c6 hay khong sy xuat hién ctia mua.

+ Panh gia c6 hay khong sy xuat hién ctia mua vira.

+ Panh gia c6 hay khong sy xuat hién ctia mua to.

+ Panh gia c6 hay khong sy xuat hién cia mua rit to.

Céc quy tic danh gia trén dugc mo ta nhu trong Bang 3

Béng 3. Ma tran danh gia mua han 12h theo lugng.

Panh gia mua Dy biao mual2h(mm)
Quan tric mua 12h DB<0.3 0.3<DB 8<DB <25 25<DB <50 50<DB
(mm)
QT=<0.3 CN F F F F
0.3<QT M H H H H
8<QT=<25 M M H F F
25<QT<50 M M M H F
50<QT M M M M H

Bé thudn ti¢n cho so sanh va danh gia, dir li¢u du bao mua 12h cia tirng mo hinh s€ duoc
ndi vé diém tram suy theo phuong phap Cressman [10-11]. Déi véi danh gia theo pha, cac
dir liéu mua dy bao va quan tric s& dugc so sanh, tong hop va danh gia cho tirng md hinh véi
4 han du béo 1a 12h, 24h, 36h va 48h cho thoi diém 127 ngay 15/7/2021. Nhu vay, cit mdi
diém tram sé& c6 12 luot du béo (3 mé hinh va 4 han du bao), két qua dugc phan anh thong
qua bo chi s6 BIAS, POD, FAR, PC va ETS. Déi voi danh gia theo bién lién tuc, cac du bao
va quan tric mua trong 12h ctia tmg mé hinh cho ting tram trong 2 thang mua mwa 7 va 8
nidm 2021 s& duoc thu thap. Sau d6 ldy trung binh & tat ca cac han du bao trong 2 thang cho
mdi diém tram, dung luong mau tai mdi diém tram s& 1a 372 1an dénh gia (62 ngay, 3 mo
hinh va 2 1an danh gia mot ngay), két qua nhan duoc 1a sai sé trung binh lwong mua cua timg
tram theo cac ngudng mua nho, mua vira, mua to va mua rat to.

3. Két qua va thao ludn

3.1. Két qua mé phong trdn muwa I6n dién ra ngay 15 thang 7 nam 2021

Han 12h
WRF_dO03 Precipitation _ 566 WRF_noDA_d03 Precipitation GFS Precipitation S50
._ 3 ro-
e &l I 12°N i I
fa 100 100
; k |
L
3 bt & r 50 11°N 50
L g -
g g "
¢ ¥ - 20 20
10°N |- = 4 Sk
& o g - ¥
- A X
-5 i a
s s e s
N - o :
% g QON [ Y

& U i I 4

105°E 106°E 107°E 108°E T o6 7o g ° 104°E 105°E 106°E 107°E 108 °
@ (b) ©)

Hinh 5. Cac san phdm mé hinh dy béo lwong mua tir 00Z dén 12Z ngay 15/7/2021, han 12h.
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Hinh 6. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 24h.
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WRF_noDA_d03 Precipitation
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(b)
Hinh 7. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 36h.

Han 48h

WRF_noDA d03 Precipitation

(b)
Hinh 8. Cac san pham mé hinh dy bao lugng mua tir 00Z dén 12Z ngay 15/7/2021, han 48h.
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Péi véi mé hinh GFS (Hinh 5S¢, 6¢, 7c, 8¢) cho du bio mwa bao phu hau hét khu vuc,
tuy nhién lugng mua khong nhiéu, pho bién mua nho dén mua vira & hau hét cac han du bao.
Con md hinh khong ddng hoa Wrf noDA_d03 (Hinh 5b, 6b, 7b, 8b) mé phong luong mua
nhiéu hon, ¢6 nhiéu ving mua 16n, tuy nhién khu vire ven bién phia dong luong mua kha it,
& cac han 24h va 36h lugng mua giam so v6i cac han con lai. Trong khi d6 mé hinh c6 dong
héa Wrf d03 (Hinh 5a, 6a, 7a, 8a) cho du bao lwong mua va ving mua kha dong déu & tat
ca cac han du bao, cac khu vuc du bao cudng dd mua 16n khong khac biét nhiéu giita cac
han, cho thdy mé hinh nay dy bao 6n dinh hon so v6i m6 hinh khong dong hoéa s6 licu.
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3.2. Panh gia két qua du bao cho ngay 15/7/2021

Ngay 15/7/2021, khu viue Nam B¢ chiu anh huong boi ranh ap thip c6 truc qua Nam B
va Nam Trung B v6i mot ving ap thip nim & ngoai khoi ving bién Khanh Hoa—Ninh Thuén.

o s VAT
A 3

b

(© | @
a) Ban d6 hinh thé khi 4p bé mat b) Ban dd hinh thé khi 4p myc 850mb
¢) Ban d6 hinh thé khi ap muc 700mb d) Ban do hinh thé khi &p muc 500mb

Hinh 9. Hinh thé Synop luc 00Z ngay 15/07/2021.

Hoat dong cta rinh 4p thap két hop véi ving ap thap trén bién khién cac tinh Nam Bo
c6 mua trén di¢n rong, rai rdc mua vira, c6 noi mua to dén rét to, mua 16n nhét dién ra & Binh
Duong véi luong 79 mm. Luong muwa quan tric cac tram trong 12h tinh tir 00Z dén 12Z ngay
15/7/2021 nhu trong (Bang 4).

Bang 4. Lugng mua quan tric tir 00—12Z ngay 15/7/2021.

Lwong mwa quan tric tir 00—12Z ngay 15/7/2021 trén khu vue
Nam B§ (mm)

Viing Tau 17 Ca Mau 0,9
Tri An 18 Can Tho 9
Long Khanh 15 Tra Vinh 9
Bién Hoa 30 My§ Tho 15
DPong Xoai 0 Tra Noc 3
Nha Be 28 Cao Lanh 4
Phuéc Long 0 Chau Déc 43
Tay Ninh 0 Moc Hoa 26
Bac Liéu 1 Vi Thanh 0,6
Rach Gia 6 Binh Duong 79
Séc Trang 0.4 Bén Tre 4
Ba Tri 17 Vinh Long 5

O muc nay, cac danh gia theo ngudng mua (scale) duge quy dinh nhu sau:
scale = 0,3 danh gia c6 hay khong xuat hién mua

scale = 8,0 danh gia c6 hay khong xuat hién mua vira

scale = 25 danh gia c6 hay khong xuét hién mua to

scale = 50 danh gi4 c6 hay khong xuat hién mua rat to
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O han du bao 12h (Hinh 10), chi sé6 POD & ngudng c6 mua, mua vira, mua to cliia md
hinh Wrf d03 lan luot 12 0,9, 0,86 va 0,5 déu cao hon so voi mo hinh khong dong hoa, trong
khi chi s6 FAR lai thap hon. Diéu nay chimg t6 mé hinh c6 dong hoa dang cho du bao dung
nhirng diém c6 mua t6t hon so voi mé hinh khong dong héa va c6 it du bao khdng hon. Chi
s6 ETS cho thay, m6 hinh Wrf d03 cho k§ ning du bao t6t hon véi gia tri 1a 0,32 & ngudng
mua vira va 0,19 & ngudng mua to. Chi s6 PC ciing turong tng cho cac gia tri cao hon so véi
md hinh khong dong héa (mua vira, mua to ting 1én 4% so véi khong dong héa). Riéng véi
ngudng mua rat to, chi sé Bias ciia mo hinh Wrf d03 =2 va Wrf noDA_d03 = 1 tuy nhién
POD = 0 va FAR =1 cho thdy toan bo cac diém dy béo 1a khong chinh xéc.

Dénh gi dy bdo ngay 2021-07-15_12Z

Chi s6 bias han 12h 5 Chi s6 bias han 12h
e w oo I — -
3 1 R == --~ wrf_noDA_d03
g L S s ofs

wrf_noDA_d03 m[ 0.2 [}
: 0
03 : 0.3 8.0 25.0 50.0
scale

Chi s6 pod han 12h 0 Chi s6 pod han 12h
B ofs 1.00 m 0.00 0.00 N — vt.do
2 - B qfs

SN °
-0.0
03 8.0

250 50.0 03 8.0 250 50.0
scale scale
Chi s far han 12h 10 Chi s6 far han 12h
. . 2 Ly
> = afs
-0.0
03 8.0 250 50.0 03 8.0 250 50.0
scale scale
Chi s6 pc han 12h Chi s6 pc han 12h
g L o6 £ ofs
03 8.0 250 50.0 03 8.0 250 50.0
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Chi s ets han 12h Chi s ets han 12h
, « [ .. - -
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£ — 0o 500 - ofs
wrf_noDA_d03 -0.11 .
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Hinh 10. DBanh gia dy bao pha ctia cac mo hinh cho ngay 15/7/2021, han dy bao 12H.

V6i han du bao 24h (hinh 11), mo hinh Wrf d03 cho thay chi s6 POD phat hién mua
vira giam so voi han 12h (0,57 so vé6i 0,86), ddng thoi chi s FAR ciing cao hon & hau hét
cac ngudng mua, cho thady mé hinh c6 dong héa dang du bao kém di, didu nay ciing thé hién
kha 15 & chi s6 ETS chi & mirc 0,15 voi mua vira va 0,14 v6i mua to. Tuy nhién, hdu hét cac
chi s ctia moé hinh dong héa van tét hon so voi md hinh khong dong héa s lidu. Poi véi
hién twong mua rét to cho thdy khong mé hinh nao du bao duge, POD = 0.
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Hinh 11. Panh gia dy bao pha ctia cac mé hinh cho ngay 15/7/2021, han dy bao 24h.
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Hinh 12. Chét luvong du béo ctia cdc mé hinh cho ngay 15/7/2021 véi han dy bao 36h.
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O han du bao 36h (Hinh 12), chi sb phat hién mua POD cta md hinh Wrf d03 tiép tuc
giam. Tuy nhién, md hinh khong dong hoa lai cao hon so v&i cac han trude d6 & ngudng mua
vira voi diém s6 0,43, dong thoi diém FAR ¢ ngudng nay ciing thdp hon so véi mo hinh c6
ddng hoa. Cho thdy mé hinh khong ddng hoa dang cho dy bao mua vira tot hon mé hinh ¢
ddng hoa, ta ciing c6 thé thdy rd hon & chi sé PC (0,75 so v6i 0,67) va diém k¥ ning ETS
(0,2 so voi 0,15). Bdi v6i hién twong mua rat to van cho thay khong mé hinh nao du bao
duoc, chi s6 POD tiép tuc = 0.
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Hinh 13. Chét luong du bao cta cac mo hinh cho ngay 15/7/2021 véi han du bao 48H

O han du bao 48H (hinh 13), cic chi s6 ctia md hinh Wrf do3 hau nhu it thay doi so voi
han 36h, tuy nhién & kha ning phat hién c6 mua lai cho diém sé rat tét véi POD =1 va FAR
0.09, diém k¥ nang ETS = 0,3. Ngoai ra, m6 hinh Wrf noDA_d03 ciing ¢ su gia ting chi s6
phat hién mua POD & ngudng mua to véi diém s8 0,5, cao nhét so voi cac han trude do. Mic
dui vay chi s6 FAR ctia md hinh nay ciing kha cao 0,67 cho thdy mé hinh dang du bao khéng
mua to kha nhiéu. Do d6 diém ky nang ETS du cao hon so v6i cac mé hinh khac nhung ciing
chi dat 0,14. D6i v6i chi s6 POD van = 0 ¢ ngudng mura rit to.

Nhu vy, qua danh gia dy bao ctia cac mé hinh cho thoi diém 12Z ngay 15/7/2021 véi
cac han du béo va cudng d6 mua khac nhau cho thdy, mé hinh c6 dong hoa sé liéu co xu
hudng du bédo mua vira, mua to tdt hon & han du bao 12h téi 24h. Chi s6 ETS cling cho théy
mo6 hinh Wrf d03 c6 k¥ nang du bao pha mua tai cac ngudng mua vira, mua to va khong co
k¥ ndng tai cac ngudng mua nho, mua rat to. Dong thoi chat lugng du béo ¢ xu hudéng giam
dan khi han du bao ting. Diéu nay ciing kha phu hop véi cac nghién ciru trude day, theo [5—
7, 17] dong hoéa chi cai thién chat luong du bao mua trong khoang 24h dau. Trong khi mo
hinh khong dong hoa sé liéu lai c¢6 chiéu huéng nguoc lai, mua vira t6t nhat & han 36h va
mua to tot nhit & han 48h. Su khac biét nay co thé bat nguén tur trudng ban dau cta hai méo
hinh. M hinh c6 déng héa sb liéu dugc thiét 1ap chay & ché do Cycling, st dung trudng ban



Tap chi Khi twong Thiiy van 2022, 736, 36-51; doi:10.36335/VNJHM.2022(736).36-51 47

dau tir san phém du béo trudc d6 12h nén cac vung mua dy bao kha 6n dinh & cac han du
bao. Trong khi mé hinh khong déng héa sir dung trudng ban dau 1a trudng ndi suy tir mo
hinh GFS, dan dén vung mua dy bao khong on dinh & cac han du bao khac nhau, tir d6 chét
lwong du béo ciing khéng 6n dinh. Vi hién tugng mua rat to, ca mé hinh déng hoa va khong
ddng hoa déu chua cho dy bao chinh xéc.

3.3. Danh gia du bao thang 7 va 8 nam 2021

Trong muc nay, tac gid s€ thuc hién danh gié sai so cua ting mo hinh theo cac ngudng
mua sau: mua nhod, mua vira, mua to va mua rat to.
* Panh gia sai s0 cho ngudng mua nho
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Hinh 14. Danh gia sai s6 du bao theo ngudng mua nho thang 7, 8 nam 2021.

Hinh 14 cho thdy, & ngudng mua nho, chi sé ME da phan déu > 0 cho thiy cic mé hinh
¢6 xu hudng du bao thién cao hon so vé6i thuc té. Chi sé MAE ctia cac md hinh phd bién
du6i 10mm, trong d6 chi sé RMSE ctia mé hinh Wrf d03 hau hét déu thip hon so véi
Wrf noDA_d03 va cho gié tri thip nhat & Rach Gia (4.5) va Phudc Long (5.1).

* Panh gia sai s cho ngudng mua vira
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Hinh 15. Panh gia sai s6 du bao theo ngudng mua vira thang 7, 8 nim 2021.

48

Ttr hinh 15, chi s6 ME cua hﬁl} hét cac mo hinh déu <0 cho thidy mo hinh ¢6 xu huéng
du bdo thién thap hon so vdi thyc t€. Chi s6 MAE ciia m6 hinh Wrf_d03 tiép tuc thap hon so
v61 mo hinh Wrf noDA d03. Chi s0 RMSE cua m6 hinh Wrf d03 cho gia tri thap nhat ¢

Cao Lanh (12.2), Bién Hoa (13).
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Hinh 16. Danh gia sai s6 du béo theo ngudng mua to thang 7, 8 nam 2021.
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Qua phan tich hinh 16, & ngudng mua to sai s6 da ting 1én dang ké, chi s6 MAE tang 1én
khoang gap d6i so voi ngudng mua vira. Chi s6 ME <0 cho thiy cac mé hinh déu du béo
thién thap. Chi s6 RMSE ctia mo hinh dong hoa van hau hét déu thip hon so véi mé hinh
khong ddng hoa, co gia tri thap nhat & Soc Tring (22.7), Tra Noc (23).

* Panh gia sai s6 cho ngudng mua rit to
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Hinh 17. DPanh gi4 sai s6 du bao theo ngudng mua rat to thang 7, 8 ndm 2021.

O ngudng mua rat to (hinh17), chi sé ME tiép tuc <0 cho thiy cic mé hinh van du béo
thién thap hon thuc té. Chi s6 MAE ciing ting cao déng ké so voi ngudng mua to, tuy nhién
md hinh ddng hoa van c6 xu hudng thiap hon mé hinh khong dong hoa. Chi s6 RMSE cua
m6 hinh ddng hoa thap nhat & Chau Ddc (24.6).

Nhu vay, qua danh gia sai sd ciia cac mo hinh trong hai thang 7,8 nam 2021 cho thay ¢
ngudng mua nhé cac md hinh du bao thién cao hon thuc té. Trong khi d6 ¢ ngudng mua vira,
mua to dén rat to cic md hinh déu c6 xu hudng du béo thién thap hon thyc té. Chi s6 MAE
va RMSE ctia mé hinh déng héa hau hét déu thap hon mo hinh khong dong héa, cho thay khi
ddng hoa dir liéu dja phuong di giam dugc sai sé cia md hinh. Véi ngudng mua to, RMSE
ctia md hinh dong hoa c6 gia tri thip nhat & Soc Trang (22.7), Tra Noc (23).

4. Két luan

Nghién ctru da dong hoa sd liéu dia phuong theo phuong phap 3D—Var cho mé hinh
WREF phién ban 4.2 (nim 2020) dé du bao mua cho khu virc Nam B6. Qua danh gia sai sb
ctia cac mo hinh cho thdy, & ngudng mua nhé cidc mo hinh dy béo thién cao hon thuc té.
Trong khi d6 & ngudng mua vira, mua to dén rat to cic mo hinh déu c6 xu hudng du bao
thién thip hon thuc té. Cac chi s6 MAE va RMSE ctia mé hinh déng hoa hau hét déu thip
hon mé hinh khong ddng hoa, cho thdy khi dong héa dir liéu dia phwong da giam duoc sai s6
ctia md hinh. Véi dénh gia du bao cho ngay 15/7/2021, mé hinh c6 dong hoa s liéu c6 kha
ning phat hién (POD) va k¥ nang du bao (ETS) cho mua vira, mua to tét hon mé hinh khong
ddng hoa & han du bao 12h va 24h, chi sb PC ciing duoc cai thién khoang 4%. Pong thoi khi
thiét 1ap mo hinh doéng hoa chay ¢ ché do Cycling s& cho du bao 6n dinh hon truong hop
khoéng dong hoa.
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A study on using local data to assimilate for WRF model to
improve the quality of rainfall forecast for the Southern Viet Nam

Le Ngoc Quyen'”, Nguyen Ky Phung?, Le Manh Dung'

'Southern Regional Hydrometeorological Centre; quyentccb@gmail.com,
manhdungkttv@gmail.com
2People’s Committee of Thu Duc City; kyphungng@gmail.com

Abstract: In this paper, the author has assimilated local data by using the 3D—var method
for the WRF model with a resolution of 3km to forecast rainfall for the Southern VietNam.
The data used for assimilation included surface observations, sounding data in Vietnam as
well as in Southeast Asia. The experiment was conducted with 2 options with data
assimilation (Wrf d03) and without data assimilation (Wrf noDA d03) at lead—time of 48
hours. The implementation time is in July and August 2021 in the rainy season. The forecast
results of two experiments were collected with 24 Synop observation stations to evaluate
the accuracy of the models. The results show that all models have the rainfall forecast almost
higher than actual for light rainfall thresholds, and lower actual for other rainfall thresholds.
The MAE and RMSE indexes of Wrf d03 are mostly lower than Wrf noDA dO03, this
shows that assimilation local data has reduced the error of the model. Wrf d03 also has
POD index, ETS index for moderate and heavy rainfall thresholds better than
Wrf noDA dO03 at the 12h and 24h of lead—times. When running model with data
assimilation under Cycling mode will give more stable results than the normal case.

Keywords: WRF; WRFDA; 3Dvar; Data assimilation; Forecast rainfall for the Southern
Viet Nam.
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Tém tat: Nén kinh té cua tinh Nghé An chu yéu 13 san xuit nong nghiép, véi luc luong
lao dong tép trung cao. Tuy nhién, ndng suat lta cling nhu binh quan lwong thyc c6 hat
(laa, ngd) theo dau nguoi dang ¢ murc thip so v&i ca nude. Xudt phat tir tAm quan trong vé
sy anh huong cua cac chi s6 mwa nong nghiép (Agricultural Rainfall Index — ARI) va chi
s6 chuan hoa luong mua (Standardized Precipitation Index — SPI) dén thlet 1ap lich thoi
vu gieo trong va nang suét l0a, tac gia da thuc hién tinh toan, phén tich chi s ARI va SPI,
sau do tich hop va long ghép théng tin cho 4 cdy trong chinh (lua, ng6, lac, ddu tuong)
trong cac vu mua cho tinh Nghé An. V&i ngudn s6 liu chinh gdm: s6 liéu mua, nhiét ngay
trong giai doan 1991-2020 tir 8 tram khi tugng thiy vin tai tinh Nghé An. Két qua cho
théy, su phan bd cua céc hinh thai khd han, am w6t va thuan lgi cho sy phat trién cua ciy
trong theo thoi gian (tuan, thang, vy, mua...) va theo khong gian (Bac—Nam bong-Tay)
rat phurc tap. Déi véi cay la, kho han chlem hinh thai thoi tiét chu yéu trong vu thu dong
v6i tan xuat kha 16n (60-80%); trong khi am w6t lai xuat hién kha it va khong nghiém
trong (0-10%). i véi cay ngd, lac, dau tuong, kho han chiém hinh thai chu yéu O vu
xuan (60—75%), trong khi d6, am wét xuat hién nhiéu nhat & vy thu dong.

Tir khéa: ARI; SPI; Long ghép thong tin cay trong; Tinh Nghé An.

1. M& dau

Han han va 1ii lyt 1a nhing loai hinh thién tai duy tri trong nhiéu thang hodc nhiéu nam,
c6 thé anh huong dén cac khu vyc rong lon va gay nén nhimg tac dong nghiém trong dén
mdi trudng, xi hoi va kinh té. Trong nhitng nim gan day, tan sudt va sy khoc liét cua 10 Tut
va han han tang cao do anh huong cua BDKH [1]. Do do, cac nghién ctru danh gia vé han
han trong mot khoang thoi gian dai 1a can thiét dé tim ra cac bién phap tmg pho thich hop
v0i cac hién tuong han han cyc doan co thé xdy ra & tuong lai. _Trong cac chi s6 phan vung
khi hdu ndéng nghiép, chi sé mua néng nghiép ARI va chi s6 chuan héa lugng mua SPI
dong vai tro quan trong nhat dbi véi san luong cdy trong, dic biét 1a cdy lua. Viée xac dinh
hai chi s6 nay 1a co s& quan trong gitip ddnh gia, mo ta théng tin han han & mot khu vuc
nhat dinh. [2] d danh gia, phan tich chi s6 SPI cho céc tram trén khap Colorado ¢ Hoa K3y.
[3] dd Nghién ctru tng dung chi sé chuin luong mwa (SPI) dé danh gid ngudng han han
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trong 2 vu Péng Xuén va Hé Thu tai tinh Quang Nam. [4] dd nghién ctru chi s6 ARI va SPI
trong phan ving khi hau nong nghiép va va du doan ning suat lta dia trén hai chi s6 ARI
va SPI tai tinh Hau Giang. Tuy nhién, cac nghién ctru trudc d6 moi dung lai ¢ vige danh
gia, phan tich, phan vung khi hdu....ma chua tich hop, 16ng ghép thong tin cho cac vu mua
d6i véi timg loai cay trong trén dia ban nghién ctru.

Bén canh d6, nén kinh té cta tinh Nghé An chu yéu 1a san xuét nong nghiép, véi luc
lwong lao dong tap trung cao. Tuy nhién, day 1a mot trong nhiing noi c6 diéu kién khi hau
khic nghiét nhat trong ca nudc. Hang nam thudng xay ra nhiéu thién tai nhu bio, 1i, gid
Lao, han han, ma nguyén nhan co ban la do vi tri dia ly va cAu tric dia hinh dia mao; dién
tich dat canh tac khong nging bi thu hep, phai ddi mat v6i nhiéu vin dé xa hoi phic tap.
Chinh vi vdy, dé giai quyét cic nan giai nay doi hoi tinh Nghé An phai phét trién nong
nghiép theo hudng bén virng, xem ddy 1a mot trong nhirg budc dot pha quan trong dé phat
trién kinh té—xa hoi cua timg tinh va ca ving.

Xuat phat tir tam quan trong Ve s anh hudng cua céc chi sb ARI va SPI dén thiét lap
lich thot vy gieo trong va nang suat laa, nghién ctru sir dung cac chi sd nay trong phan tich,
danh gia vé& han han ¢ tinh Nghé An dé giup dua ra nhirng thong tin, canh bao som va diéu
chinh lich thoi vu kip thoi trén dia ban khu vyc 1a can thiét.

2. SO liéu va phwong phap nghién ciru

2.1. 86 liéu

Sb liéu sir dung trong nghién ctru nay la s6 liéu mua ngdy, s liéu nhiét do trung binh
ngay, nhiét d6 tdi cao ngay, nhiét do tdi thip ngay trong giai doan tir nam 1991-2020 duoc
thu thap tir 8 tram khi twong thuy vén tai tinh Nghé An (Con Cudng, D6 Luong, Quy Chau,
Quy Hop, Quynh Luu, Tay Hiéu, Tuong Duong, Tp Vinh). Ttr dir liéu thu thép duoc, tién
hanh bién tap, chinh sua, tao thanh b co s¢ dir licu chuan dé phuc vu nghién cuu.

2.2. Thyec trang thoi vu san xudt nong nghiép tai tinh Nghé An

a) Thoi vu cay laa

— Vu d6ng xuan (hay con goi 1a vu ba): Thuong duge bat dau tir thoi gian cudi thang
10 va thu hoach vao thang 4 duong lich (thang 3 am lich).

— Vu hé thu (hay con goi 1a vu tam): Thudng dugc bt dau gieo cay tir cudi thang 4 va
thu hoach vao cubi thang 9 duong lich (thang 8 am lich).

— Vu mua (hay con goi 1a vy thang muoi): Thuong duge bat dau gieo ciy tir cudi thang
5 va thu hoach vao thang 11 duong lich (thang 10 am lich).

b) Thoi vu cay ngod

— Vu ngd xuan: Gieo tir 5/2 dén 15/3

Vu ngd hé thu: Gieo tir 5/4 dén 10/5

Vu ngd thu dong: 10/8 dén 10/9

¢) Thoi vu cay lac, dau tuong

Vu Xuan: Gieo tir cudi thang 1 dén hét thang 2

Vu he thu: Gieo tir cudi thang 5 dén thang 6

Vu thu dong: Gieo tir 15/8 dén 15/9

Theo FAO, d6i voi cac ciy lwong thuc va thuc phdm hang nidm ty 18 d6 dai (%) cua 4
giai doan do6 so v&i do dai cua ca thoi ky sinh trudng nhu sau [5]:

Bang 1. Ty 1 d6 dai (%) cta 4 giai doan phat trién [5].

Pau vu Giai doan phat Giira vu Cuoi vu Cavu
trién

20% 25% 35% 20% 100%
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2.3. Phwong phap nghién ciru

Tur 6 liéu lugng mua ngay thu thap duoc cia 18 tram khi twong thiy van tai ba tinh
Thanh Hoa—Nghé An—Ha Tinh, tién hanh tinh tong lugng mua va trung binh lwong mua
theo tuan (10 ngay/thang), thang, vu thuc té, nim. ... Sir dung phan mém Excel dé tinh toan
lwong mua va gia tri chi s6 ARI va SPI tuong ung.

2.3.1. Phuong phap tinh toan chi s6 mua néng nghiép ARI

Chi s6 mua noéng nghiép ARI (Agricultural Rainfall index) dugc tinh theo cong thirc

sau day:
ARI=P/PET (1)

Trong d6 P 1a téng lwong mua thuc té (mm); PET (Potential Evapotranspiration) 1a
téng lwong bdc thoat hoi tiém ning (mm) trong cung thoi doan dugc tinh; Thoi gian tinh:
tuén, thang, mua, vy, nam.

Néu ARI < 0,4: Thoi ky kho, s& xay ra han han cho cdy trong.

Néu ARI > 2,0: Thoi ky rat uét, s& gay ra du thira nudc cho ciy trong.

Gié tri 0,4 < ARI < 2,0: Khong xéy ra han ché diéu kién 4m ddi v6i sy sinh truong ctia
cay trong, duoc coi 1a phu hop/thuan loi cho cay trong sinh trudng phat trién.

2.3.2. Phuong phap tinh chi s6 bdc thoat hoi tiém ning PET
Trong nghién ctru nay, ching toi sir dung Phuong phap Hargreaves dé tinh chi s6 PET
(ETo—bdc thoat hoi tham chiéu):
ETo = 0.0023(Ttbtuan +17.8) (Tmax — Tmin)*5*Ra )
_ Trong do Ttb tuan 13 nhiét do trung binh cua tuan (°C); Tmax 1a nhiét do cao nhit trong
tuan (°C); Tmin 1a nhiét do thap nhat tuan (°C); Ra la buc xa trung binh ngay theo vi do
(MJm?/ngay). ’
Gia tri Ra dugc lay tir bang 1 dudi day.

Bang 1. Buc xa trung binh ngay Ra theo vi d¢.

Vi dd Cic thang, Bic ban ciu

I 11 111 v v VI 411 Vil IX X XI XII

24 246 288 335 376 397 403 399 383 349 302 255 233
22257 297 341 378 395 400 39,6 384 354 310 266 245
20 268 30,6 347 379 393 395 393 383 358 318 277 259
18 279 31,5 352 380 390 391 389 382 361 325 287 268
16 289 323 357 381 387 380 385 381 364 332 296 279
14 299 331 361 381 384 381 381 38 367 339 306 289
13 304 335 363 381 382 379 379 379 368 342 31,1 295
12309 338 365 380 380 376 37,6 378 369 345 315 300
10 319 345 369 379 376 370 37,1 375 371 351 324 310

8 328 352 372 378 3701 363 365 372 372 356 333 320

6 337 358 374 376 366 357 359 369 373 361 341 329

4 346 364 376 374 360 350 353 365 373 366 349 339
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2.3.3. Phuong phap tinh toan chi s6 chudn héa lugng mua SPI

SPI duogc tinh bé‘mg cach chuén hoa lugng mua cho mot tram nhét dinh sau khi n6 duoc
dua vao ham mat dg xac suat nhu dugc mo ta boi [2-6]. SPI dugce tinh toan theo cong thic
sau:

R-R 2)
o

Trong d6 R 14 tong lugng mua thyc té (mm); R 1a tong luong mua trung binh nhiéu
nim (mm); o: do léch chuan cua luong mua trong thoi ky twong tmg; Thoi gian tinh: tuan,
thang, mua, vy, nam.

SPI 1a mot chi s6 khong thir nguyén: khi cac gia tri cuia SPI mang ddu 4m né chi ra han
han, con mang gia tri duong tirc 13 chi ra tinh trang thira 4m [2]. Vi chi s6 SPI ¢6 thé duoc
tinh theo cac do dai thoi gian tich lity khac nhau, nén cac chi s6 SPI khac nhau cé thé tao
diéu kién danh gia céac tac dong tiém an/tiém nang khac nhau ctia han khi tugng: i) Cac SPI
cho cac thoi ky tich lily ngan, vi dy tir 1 dén 3 thang (SPI-1 hoac SPI-3) la chi bao cho
nhiing tac dong ngay lap tc, nhu sy giam sut cua do am dat hodc Iuu lugng dong chay
trong khe sudi, hodc song nho; ii) Cac SPI cho cac thoi ky tich 1y trung binh, vi du tur 3
dén 12 thang (SPI-3 hodc SPI-12) 1a chi bdo cho sy gidm dong chay trén sudi hodc su tich
trit cia cac ho chua; va iii) Chi s6 SPI cho céc giai doan tich liiy dai (SPI-12 dén SPI-48)
1a cac chi s6 cho syc giam luong nap cho ho chira va nap nuéc ngam [2].

SPI =

Bang 2. Cac gié tri ctia chi s SPI [7].

Gia tri ciia chi s6 SPI Y nghia ciia chi sb
SP1>2,0 Cuc ky 4m uét

1,5 dn 1,99 Rét 4m uot

1,0 dén 1,49 Am u6t vira phai

—0,99 dén 0,99 Can chuén

~1,0 dén —1,49 Khé vira phai

~1,5 dn—1,99 Rét kho

SPI<-2.0 Cuc ky khd

Bang 3. Xéc suat tai xuat hién ctia han han theo chi sb SPI [7].

e, S6 14n xuét hién trong Muc d6 khic
Gia tri cia SPI  Hang 100 nam nghiét cua sy kién
0 dén —0,99 Kho nhe 33 1 trong 3 nam
114;80 dén - Kho vira phai 10 1 trong 10 nim
-1,5dn-1,99 Kho nghiém trong 5,0 1 trong 20 nam
<-2,0 Kho cuc doan 2,5 1 trong 50 nam

2.3.4. Tan xut xuat hién han

Tén s xuét hién han khi tuong, han nong nghi€p ¢ nhitng mirc do khac nhau dua trén
chi s6 SPI, ARI tuong tng véi mue do va thoi gian han dugc xac dinh theo cong thire sau:
By = o 4)

np
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Trong d6 P, 13 tan sd xuat hién han tuong tmg v6i mic do va thoi gian han (1991—
2020); my, la s lan xay ra kho han twong tng v6i mirc d6 va thoi gian han (1991-2020); ny,
la tong sO lan tinh todn twong iing véi mirc do va thoi gian han (1991-2020).

3. Két qua va phén tich

S6 liéu mua ngay trong 30 nam giai doan 1991-2020 duoc tong hop, xir Iy va tinh chi
sO SPI, ARI theo timg tudn (10 ngay), timg thang, nim va cac vu Hé Thu (thang 5-9), vu
Mua (thang 6-11), vu Péng Xuan (thang 11-4) cua 8 tram khi tugng thiy van tai tinh
NGhé An. Trong khuon kho béo cao niy, tac gia sé trinh bay két qua cua 2 tram gom:
Quynh Luu, Tuong Duong (Ngh¢ An).

3.1. Gia tri SPI tai cdc tram tinh Nghé An trong giai doan 1991-2020.

C6 thé thay, ¢ tram Quynh Luu hinh thai thoi tiét trong giai doan 1991-2020 cia ca
nam, vu He Thu, BDong Xuan, vu Mua chu yéu 14 can chuin (—0,99 < SPI <0,99). Tuy hinh
thai 4m xuét hién khong nhiéu nhung lai rat nghiém trong, dién hinh nhu nim 2019, hinh
thai 4m rat nang.

Tai tram Tuwong Duong, hinh thai thoi tiét trong giai doan 2000-2018 cua ca nam, vy
Hé Thu, Pong Xuén, vu Mua chu yéu 1a can chuan (0,99 < SPI < 0,99) va 4m. Céc giai
doan con lai hinh thai thoi tiét chi yéu 13 can chuan va khé, tuy nhién lai khong quéa nghiém
trong. Dién hinh, vu bong Xuan nam 1997, 2003, vu He Thu va cd nam 2005 & trang thai
cuc ky thira am (SPI > 2).

SPI Quynh Luu giai doan 1991-2020

Vu He Thu [ Vy Bong Xuan

Gi tri SPI

Hinh 1. Biéu d6 gia tri SPI nam, vy Hé Thu, vu Pong Xuan tai tram Twong Dwong giai doan 1991-2020.

SPI Twong Dwong giai doan 1991-2020

Gi trj SPI
()

2

Nim =~ ceeeeeees +SD

......... SD ====-Mean
-3

Hinh 2. Biéu d6 gia tri SPI nam, vy Hé Thu, vy Dong Xuan tai tram Tuong Duong giai doan 1991-2020.
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Bang 4. Tan xuét (%) xut hién han tai tram Tuong Duong va Quynh Luru.

L Tuin Thang Nim  Vu Mua Hé Thu Pong Xuin
Mirc do
Tram Twong Dwong
Han vira 84 90 75 75 83 100
Han nang 16 7 0 0 17 0
Han rit ning 0 3 25 25 0 0
Tram Quynh Luu
Han vira 62 94 50 67 50 0
Han néng 38 6 50 33 50 0
Han rat nang 0 0 0 0 0 0

Két qua thong ké tan suit mg v6i s6 1an xudt hién han khi twong tai tram Twong
Duong va Quynh Luu (ca 3 mic do: vira, ning, rat ning) trong 30 nim qua (1991-2020)
duoc thé hién & bang 4. Tai tram Twong Duong, han tuan 50 1an xuét hién (chiém 5%), han
thang 42 1an xuét hién (chiém 12%), han nam va Vu Mua 4 1an xuét hién (chiém 13%), han
Hé Thu 6 1an xuat hién (Chiém 20%), han Pong Xuédn 5 lan xuat hién (chiém 17%). Tai
tram Quynh Luu, han tuan 37 1an xuét hién (chiém 3%), han thang 16 lan xuét hién (chiém
4%), han nam 2 lan xuét hién (chiém 7%), han Vu Mua 3 1an (chiém 10%) va Heé Thu 4 lan
xuét hién (chiém 13%), han Bong Xuéan 0 1an xuét hién (chiém 0%).

3.2. Gia tri ARI tai cac tram tinh Nghé An trong giai dogn 1991-2020

C6 thé thay, & tram Tuong Duong hinh thai trong giai doan 1991-2020 cua ca nam, vu
He Thu, Dong Xuén chu yeu la hinh thai thuan loi cho su phat trién cta cay trong (0,4 <
ARI < 2,0). Riéng giai doan 2010-2016, hinh thai kho han d6i véi ciy trong xuét hién
nhiéu & vu Pong Xuan (ARI < 0,4). Tai tram Quynh Luu, trong khi hinh thai thuan loi ddi
v6i cdy trong (0,4 < ARI < 2,0) xuét hién chu yéu & ARI ca nim thi vy Pong Xuan lai xuét
hién nhiéu hinh thai kho han (ARI < 0,4) va vu Hé Thu xuat hién nhiéu hinh thai am w6t
(ARI > 2,0). Riéng nam 2019, ca nam, vu Hé Thu va vu Bong Xuan déu phéan anh hinh thai
cuc am ddi voi cdy trong va vuot xa ngudng chuan.
ARI Twong Dwong giai doan 1991-2020

3

Hé¢ Thu s Pong Xuan

Giatri ARI
—_ [\ \]

[

— AN N I VO > XXND
D DDA DN DO
[o) o) Ne) e N Mo o Ko e N =]
—_ e = = =

2001
2002
2003
2004
2005
2006
2007
2008

Hinh 3. Biéu db gi4 tri ARI ndm, vu Hé Thu, vu Dong Xuén tai tram Twong Duong giai doan 1991-2020.

ARI Quynh Luu giai doan 1991-2020

Hé Thu mmsssw Pong Xuan

Giatri ARI

— AN N VN OO0 AN T VOO = AN N N O 0O
D DNDNDDDNDDDDO OO OO OO OO QO o = N
DN DN OO OO0 OO oo S OO O oo oo oo
HHHHHHHHH A AN A A A AN AN AN

Hinh 4. Biéu d6 gia tri ARI nam, vy Hé Thu, vy Dong Xuan tai tram Quynh Luu giai doan 1991-2020.
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Bang 5. Tan xuét (%) xut hién cac hinh thai ddi vi cdy trong tai tram Tuong Duong va Quynh Luru.

Tuin Thing Nim VuMua H¢ Thu Pong Xuin

Mirc do
j Tram Twong Dwong
Khé han 53 41 0 0 0 28
Am uét 12 8 0 0 0 0
Binh thuong 35 51 100 100 100 72
Tram Quynh Luu
Kho han 50 30 0 0 0 23
Am uét 20 21 7 43 43 7
Binh thuong 30 46 93 57 57 70

Két qua thong ké tan suat ing voi sb lﬁn xuét hién hinh thai d6i véi cay trong tai tram
Tuong Duong va Quynh Luu (khé han, am uot, binh thuong) trong 30 nam qua (1991-
2020) duoc the hién ¢ bang 5. Tai tram Tuong Duong, theo tuan, hinh thai kho han 574 lan
(chiém 53%), am u6t 129 1an (chiém 11%). Theo thang, hinh thai kho han 146 lan (chiém
41%), am w6t 30 lan (chiém 8%). Theo nam, vu Mua va vu Hé Thu hinh thai kh6é han va
am udt 0 1an (chiém 0%), tit ca cac nam déu co hinh thai thuan loi cho ciy trong. Theo vu
Pong Xuan, hinh thai kho han 8 1an (chiém 27%), 4m u6t 0 1an (chiém 0%).

Tai tram Quynh Luu, theo tudn, hinh thai kho han 545 1an (chiém 50%), am u6t 210
lan (chiém 19%). Theo thang, hinh thai kho han 119 1an (chiém 33%), 4m u6t 75 lan
(chiém 31%). Theo ndm, vy Mua va vu Hé Thu hinh thai kho han 0 1an (chiém 0%); 4m wot
& ca ndm 13 2 1an (chiém 7%), trong khi & vu Muia va Hé Thu 14 13 1an (chiém 42%). Theo
vu Pong Xuan, hinh thai kho han 7 1an (chiém 23%), 4m w6t 2 1an (chiém 7%).

3.3. Long ghép théng tin khi hdu cho 4 cdy trong chinh (Lia, ngé, lac, ddu twong) tai tinh
Nghé An

Tai cac hinh 5-9 du6i ddy trinh bay céc két qua tich hop va 1dng ghép xac sudt xuét
hién cac dang thoi tiét kho han va am wdt d6i voi ciy laa, ngd, lac, ddu twong dua theo chi
s6 ARI trong cac vu lia, dugc tinh trung binh cua céc tram trén dia ban tinh Nghé An, trong
d6: i) Thoi tiét kho han: ARI < 0,4; ii) Thoi tiét rat am wét: ART > 2,0; iii) Thoi tiét thuan
loi: 0,4 < ARI <2,0.

3.3.1. B6i véi cay laa (gidng dai ngay)

Nhin chung, kho han chiém hinh thai thoi tiét chi yéu déi v6i vu lua Dong Xuén &
Nghé An véi tan xuat 60-80%. Dic biét 1a giai doan giita vy, day 1a thoi gian lta lam dong
va ngdm sira, kho han xuét hién v6i tan xuét kha 16n (80%). Am udt 1a hinh thi thoi tiét
xuat hién it va khong nghiém trong, voi tan xuat 0-10%. Trong do, gian doan dau vu, 1a
giai doan gieo, moc mam va cdy, 4m udt xudt hién voi tan xuét nhiéu hon S0 VOi cac giai
doan con lai (8%). Hinh thai thoi tiét thuan loi cho cay trong & ca vu chi xuit hién voi tan
xuét 15-35%. Trong do, giai doan dau vu xudt hién vé&i tan xuét nhidu hon so véi cac giai
doan con lai (26%) (Hinh 5).

Hinh thai thoi tiét thuén 1oi chiém chu yéu tur gian doan dau vu dén gitra vu ddi véi vu
laa Hé Thu & Nghé An voi tan xuat 40-50%. Piac biét 1a giai doan phat trién, day 1a thoi
gian lta dé nhanh va lam dong, thoi tiét thuan loi xuat hién véi tan xuat kha 16n (53%). Am
wdt 13 hinh théi thoi tiét xuat hién chil yéu ¢ giai doan cudi vu, day 1a thoi gian lua chac
xanh va chin, v6i tan xuét 45%. Kho han 13 hinh thai xuét hién chu yéu O giai doan phat
trién, day 1a thoi gian laa dé nhanh va lam dong, véi tan xudt 46% (Hinh 6).

Kho han 12 hinh thai thoi tiét xuat hién chu yéu O giai doan dau vu va cubi vu ddi vai
vu lua Mua ¢ Nghé An, véi tan xuét 40-70%. Trong do, giai doan cudi vu xuat hién véi tan
xuét 1on nhét, day la giai doan lua chic xanh va chin, v&i tn xuat 62%. Am w6t 1a hinh thai
thoi tiét xuat hién chu yéu ¢ giai doan giita vu, day 1a thoi gian laa 1am déng va ngam sita,
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v6i tan xuit 43%. Hinh thai thoi tiét thuén loi cling xuét hién voi tan xuét kha 16n trong cua
vu 40-50% (Hinh 7).

Vu Dong Xuin
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Hinh 5. Tan xuét xuat hién cac hinh thai thoi tiét d6i v6i cdy lua dua theo chi sé ARI trong vu
bong Xuan tinh Nghé An.

Vu Heé Thu
Thang V Thiang VI Thang VII Thang VII Thang IX
Tinh Nghé An
Kho han | 48% | 35% | 28% | 53% | 43% | 43% | 45% | 43% | 17% | 30% | 13% | 8% | 10% | 13% | 22%
Tan xuéit [ Amwot | 8% | 13% | 17% | 5% | 12% | 17% | 7% | 22% | 37% | 27% | 40% | 50% | 38% | 60% | 37%
Thuén lgi| 43% | 52% | 55% | 42% | 45% | 38% | 48% | 35% | 47% | 43% | 47% | 42% | 52% | 27% | 42%

53%

‘“Shé han Khé h HKho han
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Hinh 6. Tan xuat xuét hién cac hinh thai thoi tiét di voi cay lta dya theo chi s ARI trong vy He

Thu tinh Ngh¢

An.
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Mua

Tinh Nghé An

Thing VI
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Hinh 7. Tan xut xuét hién cac hinh thai thoi tiét dbi voi cdy lua (gidng dai ngay) dua theo chi sb
ARI trong vu Mua tinh Ngh¢ An.
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3.3.2. DBbi voi cay ngd

Kho han chiém hinh thai thoi tiét chii yéu ¢ vu Xuan ¢ tinh Nghé An véi tan xuat kha
16n (61%). Trong khi & vy muia hé thu va thu déng chiém 20-40%. Hinh thai thuan loi xuat
hién nhiéu nhat ¢ vu he thu voi tan xuat 49%. Trong khi vu xuén va vu thu déng chiém 20—
40%. Am u6t xuét hién nhiéu nhit & vu thu dong voi tan xuét 37%. Tuy nhién, trong vu thu
dong va vu hé thu, ca 3 hinh théi thoi tiét xuat hién voi tan xuat kha dong déu, khong c6

hinh thai nao chiém chu yéu (Hinh 8).

Vu Xuin

Vu Hé Thu

Vu Thu Dong

Tinh Nghé An

Thang [Tl

Thang VI

Thang IX

NIMNMIBMDIBIMDB M2 BT DB T DTN B RNDIB M[D|B|T MBI
Kho han | 80%| 80% | 87% | 78% | 75% | 58% | 75% | 60% | 48% | 48% | 35% | 28% | 53% | 43% | 43% | 45% | 43% | 17% 13% | 8% | 10% | 13% | 22% | 22% | 35%]| 50%| 65%
Tén xudt|Am wét | 5% 0% | 0% | 3% [ 2% | 3% | 2% | 5% | 7% | 8% | 13%| 17%| 5% | 12%| 17% | 7% | 2% | 37% 40% | 50% | 38% [ 60% | 37% | 37% | 35%| 23%]| 13%]
Thudn loi| 15%] 20% | 13% | 18% | 23% | 38% | 23% | 35% | 45% | 43% | 52% | 55% | 42% | 45% | 38% | 48% | 35% | 41% 47% | 42% | 52% [ 21% | 42% | 42% | 30%] 21%]| 22%]
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Hinh 8. Tan xut xuat hién cac hinh thai thoi tiét dbi v6i cay ngd dua theo chi sé ARI trong cac vu
tinh Nghé An.

3.3.3. Béi vai cay lac, dau tuong

Kho han chiém hinh thai thoi tiét chii yéu ¢ vu Xuan ¢ tinh Nghé An véi tan xuat kha
16n (75%). Trong khi & vu mua hé thu va thu dong chi chiém 30-40%. Hinh thai thuan loi
xuat hién nhiéu nhat & vy hé thu véi tan xuat 45%. Trong khi vu xuan va vy thu dong chi
chiém 15-40%. Am w6t xuat hién nhiéu nhat & vu thu déng véi tan xuat 33%. Tuy nhién,
trong vu hé thu va thu dong, ca 3 hinh thai thoi tiét xuat hién véi tan xuat kha dong déu,
khong c6 hinh thai nao chiém cha yéu (Hinh 9).

Vu Thu Dong
Thang IX
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Thang IIT

Vu Hé Thu
Thing VI

Thing X Thang XI
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Thing II
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Hinh 9. Tan xuét xuét hién cac hinh thai thoi tiét ddi vai cay lac, dau twong dua theo chi s6 ARI
trong cac vu tinh Nghé An.
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4. Két luan

Tir cac két qua bude dau vé tinh toan va danh gia cac chi s ARI va SPI trong 30 nim
qua (1991-2020); Tich hop va 16ng ghép thong tin cho 4 loai ciy trong chinh (lta, ngd, lac,
dau tuong) ¢ tinh Ngh¢ An, bao cao dua ra mot s6 két luan nhu sau:

— Déi voi cay lta

Kho han chiém hinh thai thoi tiét trong ca vu Thu Pong véi tan xuat kha 16n (60-80%).
Dac bi¢t 1a gidi doan gilra vy, day 1a thoi gian lua 1am dong va ngam sita, kho han xuét hién
v6i tan xuat kha 16n (80%). Trong khi, 4m udt lai xuat hién kha it va khong nghiém trong
(0-10%).

— Pdi vé6i cay ngd, lac va dau twong

Kho han chiém hinh thai thoi tiét chii yéu & vu Xuan véi tin xuit kha 16n (60-75%).
Hinh thai thudn lgi xuat hién nhiéu nhat & vu Hé Thu va hinh thai 4m w6t xuat hién nhiéu
nhat & vu Thu Dong. Tuy nhién, trong vu Hé Thu va Thu Dong, ca 3 hinh thai thoi tiét xuat
hién véi tan xuat kha dong déu, khong c6 hinh thai nao chiém chu yéu.

Kién nghi

Két qua danh gia chi sd SPI va ARI cho tinh Nghé An cho thay Su phan bé cua cac
hinh thai kho han, 4m w6t va thuan loi cho su phat trién cua cay trdng theo thoi gian (tuan
thang, vy, mua...) va theo khong gian (Bic—Nam, bong-Tay) rat phtre tap. Chinh vi vay rat
can duoc chu ¥, tich hop va 1dng ghép trong cac ké hoach tai co cAu san xuit nong nghiép,
dic biét 1a mua vy, thoi vu gieo trong.

Can tién hanh nghién ctru su tac dong dong thoi cta nhiéu yéu t6 thoi tiét dén nang
suit cay trong, dac biét 1a cay lua. Nham dua ra cac bién phap cu thé giup cay lta noi riéng
va cac cdy trong khac néi chung 6n dinh va nang cao ning suat thich tmg véi bién doi khi
hau.

bong gop cua tac gia: Xay dung y tuong nghién ciru: HT.T.H.; Lwa chon phuong phap
nghién ctru: N.V.L.; Xtr Iy s6 liéu: L.H.H.; Xay dung mo hinh: H.T.T.H; Phan tich két qua:
N.S.G; Viét ban thao bai bao: H.T.T.H; Chinh stra bai bao: L.H.H.

Loi cam on: Tap thé tac gia xin tran trong cam on DE tai cAp bd “Nghién ctru tich hop,
10ng ghép cac thong tin khi hau va du bao thoi tiét han dai phuc vu phat trién nong nghiép
thong minh & khu vuc Bac Trung B9, ma s6 TNMT.2021.02.06 di hd tro vé s liéu va
phuong phéap luan dé thuc hién bai bao nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong sao chép tir nhitng nghién ctru trudc day; khong co
su tranh chap loi ich trong nhom tac gia.
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Analysis, assessment of the Agricultural Rainfall index (ARI),
Standardized Precipitation Index (SPI) and integration
information for 4 main crops (Rice, Maize, Peanut, Soybean) in
the period of 1991-2020 in Nghe An province
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Abstract: Nghe An’s main economy is agricultural production, with a highly concentrated
labor force. However, the yield of rice and the average grain food (rice, maize) per capita
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is low compared to the whole country. Besides, the Agricultural Rainfall Index (ARI) and
the Standardized Precipitation Index (SPI) have important implications for establishing the
planting season and rice yield. Therefore, in this study, the author has calculated and
analyzed ARI index and SPI index, then integrated the infomation for 4 main crops (rice,
maize, peanut, soybean) based on the ARI index of crops for Nghe An province. Main
data sources include: daily rainfall data in the period from 1991 to 2020 from 8 hydro—
meteorological stations in Nghe An province. The results show that the distribution of dry,
wet and favorable weather patterns for plant growth by time (week, month, crop, season...)
and by space (North—South) , East-West) is very complicated. For rice, drought accounts
for the main weather pattern in the autumn—winter crop with a fairly large frequency (60—
80%); while wetness occurs quite rarely and is not serious (0—10%). For maize, peanut,
soybean, drought dominated the spring crop (60-75%), while wetness appeared most in
the autumn—winter crop.

Keywords: ARI; SPI; Information integration for crops; Nghe An province.
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Tém tat: Bai bao trinh bay mot sd két qua thir nghiém du bao sé ngay ning nong (SNNN),
nang nong gay git (NNGG) theo muia 3 thang tai Viét Nam nam 2022, su dung phuong phap
phan tich twong quan Canon (CCA), nham chuyén héa thong tin dy bao cua cac mod hinh khi
héu toan cau v€ khu vuc quan tdm. Trong nghién ciru, nhom tac gia s dung 3 nhén t6 1a:
nhiét do trung binh, nhiét 6 t6i cao va ap cao can nhiét muc 500mb theo mua 3 thang, thoi
diém du bao 01/2022, mién tinh: 80°E—140°W; 5°S—45°N, d6 phan giai 1,0x1,0° chiét suat
tur cac mo hinh khi hau: NASAGEO SS2S, CCSM 4, CFS2, GFDL SPEAR, ECMWF.
Sau khi, x4c dinh twong quan cao giita cic nhan t6 véi SNNN va NNGG git trén gan 200
diém tram, nhom tac gia thuc hién thir nghiém du bao cho cac mua nam 2022. Két qua cho
thiy vao mua thang 3—5, hau hét cac mo hinh déu moé phong SNNN, NNGG c6 xu hudng
xuét hién thap hon trung binh nhiéu nam (TBNN), x4c suat tir 60—75%. Trong khi cac mua
tir thang 4—6, 5-7, 6-8 va 7-9 SNNN, NNGG cao hon TBNN; riéng mot s6 noi & mién Nam
Tay Nguyén va Dong Nam Bo thap hon TBNN. Du bao ap dung thir nghiém tai mot s6
thanh pho: Ha Noi, Pa Ning va Binh Phudc, két qua dugc trinh bay chi tiét trong phan 3.

Tir khéa: Du bao; Sb ngay nang nong; Ning nong gay gat; Phuong phéap twong quan Canon
(CCA); Phan mém CPT.

1. Mé dau

Xu thé nong 1én toan cau khién cho ning néng tré thanh mot méi de doa 16n véi nhiéu
qudc gia trén thé gidi, anh huong den stre khoe con nguoi, an ninh luong thyc, chay ring, tiéu
thy nang luong, giao thong, san Xuét nong nghiép... Boi vy, du bao mua cho cac dot ning
nong, nang nong gay git 1d mot nhu cau thiét yéu, gitip giam thiéu tac dong ti€u cyc cua hién
tuong nay db6i v6i xa hdi, con nguoi. Van dé nay 14 mot trong nhimg mai quan tdm hang dau
trén thé glO’l vé linh vuc bién d01 khi hau, da co rat nhiéu nghién ctru cua nhiéu quéc gia trén
thé gidi vé du bao ning nong, ning nong gay git, trong d6 phai ké dén nghién clru ciia nhém
tac gia tai Trung Tam Chau Au. Trong nghién cuu [1], cac tac gia str dung bd s6 liéu tai phan
tich ERAS, dit liéu nhiét do trén 6 ludi quan trac va to hop 25/51 thanh phan du bao trong H¢
thong mo hinh ECMWF. Bang phuong phép thong ké dua trén xu thé tuyén tinh dé xac dinh
dot nang néng tai Chau Au véi quy mo thoi gian mua, danh gia k¥ nang dy bao ctia mo hinh

Tap chi Khi twong Thity van 2022, 736, 64-78; doi:10.36335/VNJHM.2020 (736).64-78  http://tapchikttv.vn/



Tap chi Khi tuwong Thity van 2022, 736, 64-78; doi:10.36335/VNJHM.2022(736).64-78 65

ECMWF va ching minh dugc rang, cac du bao vé mia nang nong tur khoang dau thang 5 co
thé cung cép cac thong tin hitu ich vé tiém ning va xu hudng ning ndng ctia mua hé. Gan day
nhat, theo nghién ciru cia Wei Zhang va cac cs [2] di ap dung phuong phap du bao xac suit
cho nang néng tai Trung Qudc duoc xay dung bang cach sir dung 4 mo hinh (ECMWEF,
CMA, UKMO va NCEP) tir co s¢ dir liéu can mua —mua (S2S), sau do tinh trung binh da m6
hinh (MME) theo mé hinh Bayes, tir nhimg thtr nghiém véi dot ning nong trong qua khu,
nghién ctru dua ra xac suat du bao: ngay bit dau ngay ket thiic ctia cac dot nang nong. Theo
nghién ctru cia Lauriane Battle (2018) [3] vé céac dot nang néng quy mé mua cho khu vuc
Tay Phi nham dwa ra cac ddu hiéu sém cta cac diéu kién ning nong cyc doan, dong thoi klem
tra kha nang du bao dai han va chat lugng du bao dya trén hé thong mo hinh khi hau toan cau
CNRM — CM, cac két qua dat duoc cho thiy kha ning du béo vé cac sy kién cuc doan di xay
ra trong nam 2016, tuy nhién khi dy bao cho nam 2017 lai khong dwa ra dugc tin hiéu rd rang
cho cac dot nang nong cuc doan. Nghién ctru 1a bude dau dé dua ra nhimg cai tién co thé
trong tuong lai bt ngudn tir viée st dung két hop da mé hinh va hiéu chuan dau ra mé hinh.
Hay dot nang nong tan khéc & Nga nam 2010 cho thiy viéc du doan duoc hay khong cac dot
néng noéng, su kién cuc tri 1a vé cung quan trong, theo nghién ciru cua Katsafados (2014) va
cac cs [4] nham muc dich kiém tra kha nang du bao cac sy kién khi quyén c6 thé tac dong
theo muia dén khu vuc, két qua cho thdy chi mot s6 thanh phan cho thay tinh ning canh bao
trude 3 thang, con hau hét cac nhan td khong thé mo ta sy lan truyén cta hé thong khi quyén,
b6 15 céc pha khi quyén, boi vay ciing dit ra nhitg han ché trong kha niang du béo céc sy kién
cuc doan.

Tai Viét Nam, ning néng 1a hién tugng thoi tiét cuc doan xay ra vao cac thang mua he,
gdy anh huong nghiém trong dén san xuat, sinh hoat va sirc khoe ngudi dan. Do dia hinh trai
dai theo phuong kinh tuyén, két hop voi ddi niii chinh vi vay dbi voi khu vuc Bic Bo — Béc
Trung Bg, nang néng thuong do hi€u tmg Phon (Foehn) véi dong gio tir ap thap nong phia
Tay (luc dia An — Mlen) [5 - 7]. Cung v6i xu thé tang 1én cta nhiét do, s6 ngay nang nong

cling tang 1én & hau hét cac tram thudc Bic BO — Béc Trung B, dic biét 1a khu vuc dong
béng Bac B6 [8]. Cac két qua du tinh theo cac kich ban bién ddi khi hau ciing cho thay, sd
ngay nang néng c¢6 xu thé gia tang trong twong lai [8]. Theo nghién ciru gan ddy cua tac gia
Nguyén béang Mau va cac cs [9] nam 2017, da str dung s liéu tai phan tich (FNL) cua Cuc
Khi quyén va Dai duong Hoa Ky (NOAA) dé phan tich co ché gdy nang néng dién rong tur
ngay 1/6 dén hét ngay 6/6/2017 & Bic Bo, két qua chira rang dot nang noéng ndy dugc gay ra
boi hidu tmg dia hinh v6i nhiéu hinh thé thoi tiét tir quy mé vira dén quy mé 16n: muyc thap
(850mb) ton tai mot ap thép dia phuong hinh thanh & khu vyc Bic B0, tao diéu kién cho gio
Tay tir Mi—an—ma mang khong khi khé néng t&i Viét Nam, dong thoi gap dia hinh cao gid
Tay nay gay ra hiéu img Phon, trén cao la sy hoat dng cua ap cao cén nhiét myc 500-200mb.
De nam bat dugc xu thé gia tang nhiét d6 trung binh, cing nhu gia tang s6 ngay nang noéng,
ning nong gay gat vao cac thang mua heé trén lanh tho Viét Nam, nhom tac gia s& tién hanh
thir nghiém va ung dung du bao s6 ngiy nang nong, ning ndng gay gat tai Viét Nam trong
nam 2022 vao cac thang mua he tir thang 3—9 bang phuong phap tuong quan Canon vdi cac
nhén t6 dugc lua chon bao gém: nhiét do trung binh (T2m), nhiét 46 tdi cao thang (Tx) va ap
cao can nhi¢t myc 500 mb (H500), day 1a nhiing nhan td chi phéi dén nén nhiét cac thang
mua hé trén khu vuc Viét Nam.

Trén co s6 s lidu nhiét 6 trung binh hang ngdy quan tric duoc ctia hon 180 tram khi
tuong co ban trén toan quéc tr nam 1961 dén hién tai, nhém tac gia tinh toan gia tri nhiét do
trung binh nam cua tat ca cac tram khi tugng néu trén [10]. Theo do, tai Viét Nam nhiét do
trung binh toan qudc ciing dugc danh gia 1a mot trong nhitng nam tuong dbi nong véi gia tri
12 24,6°C, cao hon TBNN 14 0,7°C (TBNN duoc tinh tir nim 1991-2020 theo khuyén céo cta
WMO) va duoc xép hang 13 nim néng thir 5 trong chudi s6 liéu quan tric duge ké tir nam
1961 (Hinh 1a).
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Trong nam 2021 s6 dot ning nong (12 dot) tuong duong so voi nam 2020, it hon so voi
trung binh nhiéu nim (TBNN). Thoi diém bt ddu ning néng sém hon TBNN tai khu vuc
Téay Nguyén — Nam B9, Trung B9, cac khu vue con lai phti hop quy luat khi héu. Thoi diém
két thuc ning néng hau nhu déu mudn hon TBNN, riéng khu vic Trung Bo két thic sém hon
khoang ntra thang. Mua ning noéng nim 2021 duoc xem 14 kha noéng so véi TBNN, voi sd
ngdy nang néng trén 35°C xuét hién & hau hét cac tinh thanh trén ca nudc, ngoai trir khu vire
Nam Tay Nguyén va mot s6 noi & Pong Nam Bo (hinh 1b), tuy nhién muc do gay git ciing
nhu tong s6 ngdy nang noéng trong nim 2021 thi khéng bang nam 2020. Dot ning néng kéo
dai nhat trong nam 2021 xay ra ¢ khu vuc Trung Trung Bo trong 31 ngay lién tuc (24/7-25/8)

[11].

Chuan sai nhiét dd trung binh toan qudc (1961-2021) 5F
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Hinh 1. (a) Chuén sai nhiét do trung binh tai Viét Nam thoi ky 1961-2021; (b) Chudn sai s6 ngay
néng néng 2021 (thoi ky co so: 1991-2020) [12].

2. Phuwong phap va so liéu

2.1. Phwong phap twong quan Canon

Phuong phép twong quan Canon (CCA) duoc sir dung rong i voi nhiéu bai toan khi hau
han ngén nham muc dich chuyén thong tin du bao cia moé hinh toan cau vé nhimg khu vuc
quan tam [13] (hay con goi la ha quy mé thong ké). Theo Carlos va cs (2003) [14] st dung
phuong phdp twong quan Canon dé du bao nhiét d6 trung binh ving nhiét d6i Dai Tay
Duong, két qua chi ra rang cac truong SST trén Thai Binh Duong xich dao va bai Tay
Duong nhiét ddi ¢ thé 1a mot yéu t6 du bao tiém ning cta chuan sai SST trén Dai Tay
Duong nhi¢t doi truéc 3—4 thang. Hay theo nghién ctu ctia Trung tam NCEP [15] cling st
dung phuong phap tuong quan Canon dé dua ra du bao trung binh truot 3 thang chuan sai
SST khu vuc Nino3—4 dén han 1 nam. CCA 1a phuong phap két hop xay dung phuong trinh
h6i quy nham 1am ting tinh doc 1ap gitra cac nhén t6 du bao. Uu diém cta phuong phap: (1)
Lam tang tinh doc 1ap giita cac bién; (2) Giam thiéu dugc khbi luong phép tinh va dong thoi
giam bt duoc sai s6 tinh toan; (3) Gitp tim ra duoc nhimg tin hiéu quan trong tir truong nén,
loai bé dugc nhimg dao dong khong mong mudn.

Trong nghién ciru nay, nhom tac gia s& quan tdm dén thanh phan dy béo dau tién (Mode
1)- biéu dién twong quan Canon giita cac trudng nhan t6 — du bao, ddng thoi ding biéu dd
danh gia k§ nang ROC (Receiver operating characteristic) [16] la mot d6 thi duoc sir dung
kha pho bién trong danh gia cac mo hinh phan loai nhi phén. Trong khuén kho bai bao, nhom
tac gia dua ra ty 1¢ du bao s6 ngay xuat hién nang ndng, nang nong gay gat cao hon/thip hon
trung binh dua trén biéu d6 ROC tai mot sd tinh thanh.
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2.2. 86 liéu

2.2.1. 86 liéu quan tric

Niéng nong khi nhiét d6 cao nhit trong ngay (ky hiéu la Tx) dat muc 35°C < Tx < 37°C,
duogc coi 1a co ning nong gay git khi 37°C < Tx <39°C va véi 40°C < Tx dugc coi 1 ning
nong dit biét gay gat [17]. Dua trén bo sb liéu quan tric hang ngay da duoc kiém dinh chat
lugng (Quality control), bang chuong trinh fortran nhom tac gia da tinh toan duoc s6 licu
dém sd ngay nang nong, sO ngay nang nong gay gat tai 186 tram trén pham vi ca nudc trong
thoi ky 1981-2020. Céc budc kiém tra chat luong s6 liéu dau vao nhu sau:

— Budce 1: Kiém tra 16i hé thong bao gom kiém tra toa do (kinh d9, vi dQ) cua ting tram;

— Budc 2: Kiém tra tinh nhat quéan theo thoi gian, khao sat gia tri quan tric mot tram nhat
dinh trong mot thang nhat dinh c6 khac biét dang ké so v6i chudi thoi gian dai hay khong:

| l QSOl
" IQR QR ]

Trong d6: X; gia tri quan tric nghi ngd; Oso trung vi; IOR khoang ti phén vi; £ 1a dai dién
cho gia tri ngoai lai (> 3*IOR hodc f < IQR).

— Budc 3: Kiém tra tinh nhit quan theo khong gian, so sanh gié tri quan tric duoc kiém
tra vGi cac quan tric 1an can hodc gia tri ky vong tai tram dwoc udc tinh [18 — 19];

— Budc 4: Kiém tra tinh phtt hop nhim dam bao rang nhiét do t6i cao va tbi thap 1a nhat
quéa. Cac mbi quan hé bét kha thi vé mit vt 1y, chéng han nhu nhiét d6 tdi thépngéy 16n hon
nhiét d6 t6i cao trong cung ngay, dugc gin cd 1a nghi ngd.

2.2.2. S6 liéu mé hinh toan cau

Véi yéu té du bao 1a s6 ngay nang nong va s6 ngdy nang nong gay git tai Viét Nam trong
cac thang mua heé tir thang 3-9, nhom tac gia lwa chon cac nhéan t6 tham gia du bao s& bao
gém cac truong: nhiét do 2m, nhiét do cao nhét va do cao dia thé vi muc 500mb mua 3 thang.
Duoc chiét suét tir cac mod hinh khi hau trén thé gidi, voi mién tinh gidi han tir 80°E-140°W;
5°S—45°N, @6 phan giai 1,0x1,0°kinh vi d§. Cac nhan td khong déng nhét gifta cac mo hinh
du bao do khong c6 sén, chi tiét mo ta trong Bang 1 dudi day.

Bang 1. Cac nhén t6 dy béo tir cac mé hinh khi hau thé gidi.

M5 hinh Nhan té du bio Miéu ti

.NASAGEO_SS2S 1. Nhiét do trung binh thang T6 hop da mé hinh Bic My d6 phan giai
2. Nhiét d6 tdi cao thang 1,0x1,0 do [20].
3. Ap cao cin nhiét muc 500 mb

.CCSM 4 1. Nhiét do trung binh thang M6 hinh hé théng khi hau két hop d6 phan

giai 1,0x1,0 d6 [21].

. CFS2 1. Nhiét do trung binh thang M6 hinh du bao khi hau cia NOAA-NCEP
2. Nhiét d6 tdi cao thang d0 phan giai 1,0x1,0 d6 [22].

. GFDL_SPEAR 1. Nhiét do trung binh thang M hinh khi hau két hop trén nén tang cua
2. Nhiét d6 tdi cao thang mo hinh dy bao khi hau-thap ki GFDL, véi

cac mo phong theo phuong ngang cta khi
quyén. Do phan giai 1,0x1,0 d6 [23].

. EMCWF I.Ap cao can nhiét myuc 500mb MO hinh khi hiu ctiia Trung tdm Dy bao han
vira Chau Au, do phéan giai 1,0x1,0 d¢ [24].

3. Két qua thir nghiém

Bang cach tng dung twong quan Canon trén cong cu phan tich khi hau — CPT (Climate
Prediction Tool) dugc phét trién boi Vién nghién ciru qudc té khi hau va xa hoi (IRI) [25],
nhom tac gia lya chon nhan t6 du bao thir nghiém la nhiét do trung binh, nhiét tdi cao va ap
cao can nhiét trén myc 500 mb theo mua 3 thang dugc phat hanh vao thang 01/2022 dé danh
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gi4 sb ngay ning nong, ning ndng gay git theo muia tir thang 3-9 trén lanh thd Viét Nam thoi
ky 1981-2021. Sau khi phén tich twong quan Canon dugc thuc hién, nhom tac gia quan tam
den Mode 1 biéu dién trong quan theo khong gian va thoi gian cac hinh thé, két qua cho thay
m01 tuong quan cao gitra cac nhén t6 du bao va s ngay nang nong, ning ndng gay git v4i hé
s6 tuong quan déu trén 0,80 trong ca 5 mua dy bao; riéng mé hinh CCSM_ 4 khi st dung nhiét
do trung binh mua 3 thang c0 twong quan thap horn 0,60 vao cac mua 5-7 va 6-8. Méi quan hé
chi tiét giita cdc nhan t6 v6i s6 ngdy ning néng, ning nong gay git duoc biéu dién trong Bang
2-7 dudi day.

Bang 2. Tuong quan CCA cua nhiét do trung binh véi sé ngay néng néng theo mua tir cac mé hinh.

T2m Mua 3-5 46 57 68 719
NASAGEO_SS2S 0,89 0,88 087 081 092
CCSM_4 090 088 055 056 087
CFS2 0,89 0,90 090 095 094
GFDL_SPEAR 084 085 08 091 0091

Bing 3. Tuong quan CCA cua nhiét do t6i cao voi s6 ngay ning nong theo muia tir cac md hinh

Tx Mua 3-5 4-6 5-7 68 79
NASAGEO_SS2S 093 088 085 081 092
CFS2 0.88 088 096 094 0091
GFDL_SPEAR 0.84 086 089 091 0.89

Bang 4. Tuong quan CCA cua ap cao can nhiét myc S00mb véi s6 ngay néng néng theo mua tir cac
mod hinh.

H500 Mua 3-5 4-6 5-7 6-8 7-9

NASAGEO_SS2S 095 094 084 0,71 0,74
EMCWF 096 094 0.8 0,88 0,70

Hinh 2 duoi day biéu dién Mode 1 hinh thé trong quan cua nhiét do trung binh (T2m),
nhi¢t dg t6i cao (Tx) va 4p cao can nhiét myc 500mb (H500) mia 3 thang véi dién bién ciia s6
ngdy ning néng trén khu vuc Viét Nam tir cac mé hinh trong cac mua khac nhau.

Temporal Scores (Mode 1) ¥ Spatial Loadings (Mode1)

X Spatial Loadings (Mode1)

Scores (X red, Y green) (x 100)

c) Miia 6
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Hinh 2. Thanh phin theo khong gian (a), (c) va thoi gian (b) cia Mode 1 trong phan tich twong quan
Canon gitta nhiét d6 trung binh , nhiét do ti cao va ap cao can nhiét theo mua 3 thang voi sb ngay
néng néng theo mua tir cac md hinh.

Bang 5. Tuong quan CCA cua nhiét d6 trung binh mua 3 thang véi s6 ngdy ning nong gay gét theo cac mua.

T2m Mua 3-5 4-6 5-7 6-8 -9
NASAGEO_SS2S 0,89 09 0,88 090 0487
CCSM_4 0,91 0,81 0,66 0,90 0,78
CFS2 090 09 093 091 097
GFDL_SPEAR 0,89 095 095 090 0,88

Bang 6. Tuong quan CCA cua nhiét do t6i cao mua 3 thangvai s6 ngay néng néng gay gét theo cac mua

Tx Mua 3-5 4-6 5-7 6-8 -9
NASAGEO_SS2S 0,89 090 0,86 090 0,88
CFS2 0,91 095 094 091 0,96
GFDL_SPEAR 0,90 096 095 090 0,88

Bang 7. Tuong quan CCA ciia 4p cao cin nhiét mic 500mb mua 3 thang vé6i sé ngay ning nong gay
git theo cac mua.

H500 Mua 3-5 46 5-7 6-8 79

NASAGEO SS2S 0,65 0,67 088 0,70 0,63
EMCWF 092 089 09 084 0,83

3.1.Thir nghiém dw béo véi sé ngay nang néng tai Viét Nam

3.1.1. Véi nhan t6 dy béo 1a nhiét d6 trung binh thang

M6 hinh

NASAGEO_SS
28

CCSM _4
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M4 hinh 3-5 4-6 5-7 6-8 7-9

CFS2

GFDL_SPEAR

Hinh 3. Dy b4o s6 ngay ne’ing néng theo mua trén khu vuc Viét Nam sir dung nhiét d¢ trung binh mua
3 thang, tai thoi diém du bao 01/2022 tir cac md hinh khi hau.

Trén hinh 3, biéu dién x4c suat dyu bao sé ngay ning nong tai Viét Nam khi str dung nhan
to du béo 1a nhiét d¢ trung binh mua 3 théng tai thoi diém du bao 01/2022 tir 4 md hinh khi
hiu: NASAGESO_SS2S, CCSM_4, CFS2 va GFDL_SPEAR. Két qué chi ra hau hét cac mo
hinh tham gia du baosd ngay ning nong trong cac mua 3-5, 4-6 trén pham vi ca nude c6 xu
hudng thap hon so voi trung binh nhiéu nim (TBNN) cung thoi ky, véi xac suat du bao tir
60—75%, chi riéng khu vuc Bic Bo ¢6 su khac biét gilta cac mo hinh du bao. Chang han nhu,
v6i mo hinh CCSM_4 va md hinh GFDL_SPEAR du bao phia Dong Bac Bo s ngay ning
néng trong thoi ky nay sé cao hon so voi TBNN véi xac suat du bao tir 55-70%. Tuy nhién tir
cac mua 57, 6-8, 7-9 cac mo hinh déu dong nhét dy bao sé ngay nang noéng sé cé xu hudng
gia tang va cao hon so v61 TBNN cuing thoi ky voi xac suat dao dong tir 65-75%, c6 noi cao
hon, chi riéng mot sO noi ¢ khu vyc Tay Nguyén s6 ngdy nang nong c6 xu hudng thap hon
TBNN véi x4c suat xuat hién 1a 60—75%. Bang 8—10 dudi day sé chi ra du bao thir nghiém s6
ngay ning nong theo mua tai 3 thanh phé sir dung nhan t6 du bao 1a nhiét d6 trung binh thang
01/2022 tor m6 hinh NASAGEO_SS2S.

Bing 8. Dy b4o s ngay ning néng theo cic mila tai Ha Noi sir dung nhiét do trung binh miia 3 thang
tir md hinh NASAGEO_SS2S (thoi diém du béo tir thang 01/2022).

Ha Noi Du Xac suét ROC (%)
Mua bao TBNN  Cao hon Trung binh Thap hon Cao hon Thap hon
3-5 9 7 56 22 22 80 76
4-6 27 19 32 50 18 92 76
5-7 42 29 67 27 6 99 74
6-8 40 29 68 20 12 83 86
7-9 36 19 88 4 8 76 67

Bing 9. Dy bao sé ngay ning noéng theo cic mua tai Da Nang sir dung nhiét do trung binh mua 3
thang tir md hinh NASAGEO_SS2S (thoi diém du bao tir thang 01/2022).

Pa Ning Du Xic suit ROC(%)
Milia bsao TBNN Caohon  Trungbinh  Thiphon  Caohon  Thip hon
3-5 7 9 16 39 45 55 76

4-6 21 24 24 28 48 70 59
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Bang 10. Dy bao sé ngay ning ndng theo cic mua tai Binh Phude st dung nhiét d6 trung binh mua 3

thang tir m6 hinh NASAGEO_SS2S (thoi diém du bao tir thang 01/2022).

Binh Phude  py Xdc suat ROC(%)
Mua bso TBNN Caohon  Trungbinh  Thiphon  Caohon  Théip hon
3-5 10 27 7 42 51 83 80
4-6 5 17 7 47 46 85 68
5-7 8 6 55 29 16 74 72
6-8 1 0 77 1 22 0 0
7-9 0 0 82 1 17 0 0

3.1.2. Vi nhan t6 dy bao 1 nhiét do t6i cao thang

M4 hinh

GFDL_SPEAR

CFS2

NASAGEO _SS
28

Hinh 4. Dy bio s6 ngay néng nong trén khu vuc Viét Nam st dung nhiét do tdi cao mua 3 thang, tai
thoi diém du bao 01/2022 tir cac mo hinh khi hau.

Khi st dung nhan t6 du bao 1a nhiét do tdi cao trung binh mua 3 thang tir 3 mo6 hinh:
GFDL _SPEAR, CFS2, va NASAGEO SS2S (hinh 4) két qua chi ra rang, vao mua 3—5 va
46 cac mo hinh du bao s6 ngay ning nong trén ca nude co xu huéng thap hon TBNN ciing
thoi ky, riéng khu vuc Pong Bac B & mo hinh GFDL_SPEAR va CFS2 s6 ngay ning nong
c¢6 kha nang cao hon so voi TBNN véi xac sudt 1a 60—75%. Tir cac mua 5-7, 6-8, va 7-9 ca
ba mé hinh trén déu mé phong sé ngay ning néng cé xu hudng cao hon so véi TBNN cing
thoi ky trén pham vi ca nudc, v6i xac suat dao dong tir 70-85%, trong d6 khu vyc phia Dong
Bic Bo va céac tinh Trung Bo xac sudt xuit hién cao hon 85%. Tuy nhién & khu vuc Tay
Nguyén va mot sd noi & Dong Nam Bo s6 ngay ning nong thap hon so véi TBNN ciing thoi
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ky, v6i x4c sudt tir 60—75%. Bang 11-13 dudi ddy, s& biéu dién chi tiét du bao sb ngay nang
noéng trong cac mua khi st dung nhén to 1a nhiét d6 t6i cao mua tai mot so tinh thanh.

Bang 11. Dy bao s6 ngay néing nong theo muia tai Ha Noi sir dung nhiét d6 téi cao mua 3 thang tir md
hinh NASAGEO SS2S (thoi diém du bao thang 01/2022).

Ha Ngi Xac suit ROC (%)

Miia Du béo TBNN Caohon  Trungbinh Thiphon Caohon  Thip hon
3-5 9 7 57 21 22 83 80
4-6 21 19 29 54 17 93 78
5-7 40 29 60 31 9 93 74
6-8 40 29 70 19 11 87 86
7-9 37 19 93 3 4 76 71

Bang 12. Dy b4o s ngay néng nong theo mua tai Da Ning st dung nhiét do tdi cao mua 3 thangtir
md hinh NASAGEO SS2S (thoi diém du bao thang 01/2022).

Pa Niing X4c suft ROC (%)

Mia Du bio TBNN Caohon  Trungbinh Thiphon Caohon Thép hon
3-5 7 9 17 39 44 54 75
4-6 20 24 19 27 54 67 61
5-7 38 35 47 23 30 69 68
6-8 43 38 60 20 20 71 61
7-9 34 24 73 17 10 70 54

Bang 13. Du bio s ngay ning néng theo mua tai Binh Phu6e sir dung nhiét do t6i cao mua 3 thang

tir m6 hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Binh Phudéc X4c suft ROC (%)

Miia Du bio TBNN Cao hon Trung binh Thip hon Cao hon  Thip hon
3-5 12 27 8 43 49 84 82
4-6 7 17 8 50 42 84 67
5-7 8 54 29 27 74 69
6-8 1 78 1 21
7-9 0 87 1 12

3.1.3. Vi nhan tb du béo 1a ap cao cén nhi¢t muc 500mb

Mb hinh

NASAGEO_SS
28

ECMWF

Hinh 5. Dy béo sé ngay néng nong theo mua trén khu vuc Viét Nam sir dung ap cao can nhiét tir cac

mo hinh khi hau.

Khi str dung nhan t6 du béo la ap cao can nhiét myc 500 mb theo mua véi thoi diém dy
bao 1a thang 01/2022 ¢6 sy tham gia ctia hai mo hinh du bao: NASAGEO_SS2S va ECMWF
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(hinh 5), két qua cho thay c6 sy khac biét gitta hai md hinh trong cac thang dau mua he. Cu
the md hinh NASAGEO_SS2S md phong s6 ngay nang nong trong mua 3-5, 4-6 va 5-7
xut hién & mirc thip hon cho t6i xap xi TBNN; riéng ven blen Pong Bic Bo s ngay ning
nong trong thoi ky nay co xu hudng cao hon voi xac suat xuat hién trén 65%. Trong khi d6
md hinh ECMWF chi m6 phong s6 ngay nang néng thap hon TBNN xay ra vao cac muia 3— 5,

tir cac mua tiép theo s6 ngay ning nong déu c6 xu hudng cao hon so v6i TBNN, véi x4c suit
xudt hién tir 60—75%. Tuy nhién dbi v6i khu vuc Nam Tay Nguyén, ca hai md hinh co sy
twong déng nhau véi s6 ngay ning néng xuat hién thip hon TBNN v&i x4c suat du bao dao
dong tir 60—75%. Bang 14—16 duéi day, biéu dién du bao chi tiét tai mot s tinh thanh khi st
dung nhan t6 du béo la ap cao céan nhiét myc 500 mb thang 01/2022.

Bing 14. Dy bao sb ngay ning nong tai Ha Noi st dung ap cao cén nhiét myc 500mb mua 3 thang tir
md hinh NASAGEO_SS2S (thoi diém du béo thang 01/2022).

Ha Nbi Du Xc suit ROC (%)
Miia bio  TBNN Cao hon Trung binh Thip hon Cao hon Thip hon
3-5 9 7 55 19 26 71 68
4-6 24 19 43 43 14 75 83
5-7 31 29 32 48 20 87 78
6-8 34 29 52 31 17 84 84
7-9 24 19 66 9 25 78 74

Bing 15. Dy béo s6 ngay ning néng theo mila tai Da Ning tir mé hinh ECMWF sir dung 4p cao can
nhiét myc 500mb mua 3 thang tir m6 hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Pa Ning Dy Xic sudt ROC(%)

Miia bio TBNN Caohon  Trung binh Thidp hon  Caohon  Théip hon
3-5 7 9 14 45 41 60 79
4-6 25 24 36 35 29 77 77
5-7 38 35 45 29 26 85 73
6-8 45 38 64 17 19 64 57
7-9 29 24 56 24 20 55 38

Bang 16. Du bio sb ngay ning nong theo mua tai Binh Phuée sir dung 4p cao can nhiét muc 500mb
mua 3 thang tir mo hinh NASAGEO_SS2S (thoi diém du bao thang 01/2022).

Binh Phuéc Du Xac suat ROC (%)
Miia bao TBNN Caohon Trungbinh  Thiphon Caohon  Thép hon
3-5 18 27 12 54 34 88 7
4-6 14 17 14 69 17 91 84
5-7 6 6 44 40 16 81 76
6-8 1 0 72 1 27 0 0
7-9 0 0 60 1 39 0 0

3.2.Thir nghiém dw bdo sé ngay ndng néng gay gdt tai Viét Nam

3.2.1. Vi nhan t6 dy bao 14 nhiét do trung binh thang

M6 hinh 3-5 4-6 5-7 6-8 7-9
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Hinh 6. Dy bao s6 ngay néing néng gay git theo mila tai Viét Nam 2022 str dung nhiét do trung binh

tr cac mo hinh khi hau.

Vi nhéan t6 dy bao 1a nhiét d6 trung binh mua 3 thang tai thoi diém dy béo 1a thang
01/2022, két qua mo phong rang trong mua 3—5, ca 4 mo hinh déu dy bao s6 ngay nang nong
gay gat tai Trung B, Tay Nguyén va Nam B¢ s€ c6 xu hudng thap hon TBNN cung thoi ky,
vGi xé4c suat xuat hién dao  dong tir 55-70%; chi riéng khu vire Bic B9 c¢6 su md phong khac
biét giita cac md hinh. Chang han nhu, hai mé hinh CCSM_4 va CFS2 mé phong phia Dong
Bac B va cac tinh ven bién c6 sd ngay nang nong gay git cao hon so v6i TBNN, véi Xxac suét
xuat hién tir 55-70%, trong khi phan phia Tay Bic Bo & ca 4 md hinh déu mo phong s6 ngay
ning néng gay git & mure xap xi cho dén thap hon TBNN. Sang mua 4—6 ch1 c¢6 md hinh
GFDL_SPEAR du bao sé ngay ning noéng gay git cao hon TBNN véi Xac sudt tur 60-75%.
Tir cac mua tiép theo: mua 5-7, 68 va 7-9 cac mo hinh déu mo phong sé ngay ning nong
gay git co xu hudng gia ting va cao hon TBNN ¢ khu vyc Bic Bo va Trung Bo, véi xdc sudt
xuat hién trén 70%, trong khi ¢ phia Nam: cac tinh thudc Ty Nguyén — Nam Bo sb ngay
ning nong gay git c6 xu hudng giam va thap hon so voi TBNN cung thoi ky (hinh 6).

3.2.2. Vi nhan t6 dy bao 1 nhiét do t6i cao thang

M5 hinh

GFDL_SPEA
R
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Hinh 7. Dy béo s6 ngay ning nong gay git theo muia tai Viét Nam 2022 sir dung nhiét do t6i cao tir

cac mo hinh khi hau.

Vi nhén t6 du bao 1a nhiét do tdi cao, cac mo hinh déu cho rang s6 ngay nang néng gay
git c¢6 xu hudng gia ting va cao hon TBNN trong cac mua tir thang 3-9 ¢ khu vuc Bac Bo va
Trung B§ v6i xac suat xuat hién trén 70%, riéng mot s6 mo hinh moé phong s ngay n’fmg
nong gay git co xu hudng giam va thap hon so voi TBNN: mé hinh GFDL_SPEAR du bao s6
ngay nang nong gay gat trong mua 3-5 & Bic Bo — Bic Trung Bo ¢6 xu huéng giam va thap
hon so TBNN, véi xac suat du bao 1a 50-60%. 6] phia Nam, mdt s tinh thudc khu vure Tay
Nguyén va BDong Nam Bo so ngay nang nong gay gat c6 xu hudng thap hon trong cac mua
5-7, 6-8 va 7-9 véi xac suat xuat hién & hau hét cac mo hinh 60—~70% (hinh 7).

3.2.3. Vi nhan t6 dy bao 14 ap cao can nhiét

M4 hinh

NASAGEO_SS
28

ECMWF

Hinh 8. Dy bao sé ngdy ning nong gay git theo muia tai Viét Nam 2022 sir dung ap cao can nhiét
muc 500 mb tir cac mo hinh khi hau.

Khi str dung nhan t6 13 4p cao can nhiét dé dy bao sb ngdy ning néng gay gat tai Viét
Nam v6i hai mo hinh NASAGEO_SS2S va ECMWF (hinh 8), két qué cho thiy c6 su khac
biét gitta hai mé hinh trong du bao sé ngdy ning nong gay gat 0 cac tlnh phia Bic. Trong cac
mua 3-5, 4-6, 5-7 ¢ m6 hinh NASAGEO_SS2S du bdo s6 ngay nang nong gay git & mirc
xap xi tai cac tinh thuéc Bic BO va Bic Trung B9, cac khu vuce con lai s6 ngay nang nong gay
git c6 xu hudng cao hon so v6i TBNN cuing thoi, voi xdc suat dao dong tir 55-70%. Con mb
hinh ECMWF du béo s6 ngay nang néng gay git xap xi so véi TBNN chi Xudt hién vao mua
3-5 & cac tinh thudc Bac B, Bic — Trung Trung B0, cdc mua con 1a1 s6 ngay nang nong gay
gat déu c6 xu hudng xuat hién nhiéu hon so vdi TBNN. Riéng mot s6 noi & khu viec Nam Tay
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Nguyén thi ca hai mé hinh déu dong nhat dy bao sd ngay nang néng gay git c6 xu hudng thap
hon véi xac suat du bao trén 60%.

4. Két luan

Sau khi thir nghiém duy béo sd ngay nang nong, ning néong gay git theo muia tai Viét Nam
niam 2022, bang phuong phap tuong quan Canon v&i 3 nhan to dy bao: nhiét do trung binh,
nhiét d6 t6i cao va ap cao can nhiét myc 500 mb mua 3 thang voi thoi diém duy béo 1a thang
01/2022, dugc chiét suat tir cic mo hinh khi hau toan cau: NASAGEO_SS2S, CCSM 4,
CFS2, GFDL_SPEAR. Nhom tac gia quan tdm t6i thanh phan dau tién du bdo (Mode 1), két
qua tur cac mo hinh chi ra moi tuong quan cao gitra cac nhan t6 dugc lwa chon véi sé ngay
nang néng va nang nong gay gat trong cadc mua, cu thé nhu:

Vi nhén t6 dy béo 13 nhiét do trung binh mua 3 thang tir 4 m6 hinh: NASAGEO_SS2S,
CCSM 4, CFS2, GFDL_SPEAR c6 h¢ sb tuong quan cao v&i s6 ngay ning néng, pho bién
dao dong tur 0,80-0,94 trong cac mua khao sat tir thang 3-9. Riéng v6i mé hinh CCSM_4
tuong quan Vi b ngay nang nong cac mua 5-7 va mua 6-8 chi dat 0,55-0,56. Dbi vi sb
ngay nang nong gay gat tuong quan déu dao dong trén 0,80; chi riéng mua 5-7 nhiét do trung
binh twong quan v6i s6 ngdy nang ndng gay git dat 0,66.

Vi nhén t6 du béo 1a nhiét do t01 cao mua 3 thang trong 3 mo hinh NASAGEO_SS2S,
CFS2 va GFDL_SPEAR déu c6 hé sb twong quan cao v6i sd ngdy ning ndng, va dao dong tur
0,81-0,96 vao cac mua tir thang 3-9. Twong tw nhu vay, tuong quan gitra nhiét do t6i cao voi
s6 ngay ning nong gay git 1 cao trén 0,86 ¢ hau hét cac mua.

Vé6i nhan t6 du bao 1a ap cao cén nhi¢t myc 500 mb mua 3 thang tr 2 md hinh:
NASAGEOQO_SS2S va ECMWF cho thdy hé sb tuong quan cao vdi sd ngay ning nong trén
khu vyc Viét Nam, v6i hé s6 13 0,84-0,96 cho ba mua 35, 4-6, 5-7; riéng cac mua 6-8 va
7-9 c6 hé s tuong quan thap hon, chi dao dong 0,70-0,74. Khi khao sat tuong quan gitra ap
cao can nhiét muc 500 mb véi s6 ngay nang néng gay git, két qua cho thay tuong quan cao
khi str dung m6 hinh ECMWF, v61 hé s6 dao dong 0,83-0,92. Trong khi sir dung nhan t6 du
bao tir md hinh NASAGEO SS2S hé s6 twong quan dao dong manh, tir 0,63-0,88, trong d6
hé s6 twong quan thap nhat 1a vao mua 7-9 (hé s6 twong quan 0,63), cao nhét la mua 5-7 (hé
s6 twong quan 14 0,88).

Do c¢6 twong quan cao gilta cac nhén t6 dugc lya chon, nhom tac gia tiép tuc thir nghiém
du béo s6 ngay ning nong va nang néng gay gat trong cac mua tir thang 3-9/2022, két qua thu
duoc nhu sau:

Khi st dung 3 nhan to: nhiét dé trung binh, nhi¢t do 16i cao, va ap cao cdn nhiét muwec 500
mb theo miia 3 thang dung tai thoi diém duy béo 1a thang 01/2022, cac md hinh khi hau toan
cau du bao s6 ngay nang néng trong cac mua 3-5, va mua 4-6 ¢ trén pham vi toan qudc co xu
hudng thap hon so véi TBNN cuing thoi ky véi xac suat xay ra tir 60—75%, chi riéng & khu
vuc Dong Bic Bo s ngay nang nong du bao cao hon so voi TBNN, xac suét tir 55-70%. Tir
cac mua 5-7, 6-8 va 7-9 hau hét cac mé hinh déu dong nhit mé phong s6 ngay ning nong co
xu huéng cao hon so voi TBNN, véi xac suit trén 70%; riéng & khu vuc Nam Tay Nguyén va
mién Dong Nam B s6 ngay nang nong thoi ky nay c6 xu huéng thap hon so véi TBNN véi
xé4c sut tir 60-75%, cb noi cao hon (GFDL_SPEAR, CFS2, va NASA-GEOSS2S khi st
dung nhan t6 dy bao 1a nhi¢t do tbi cao thang 01/2022).

Dbi véi viée dir bdo s6 ngdy ndng néng gay gat khi sir (dung 3 nhan to & trén, két qua dy
bao twong dong gilta cac mo hinh khi hiu trong mua 3-5, rang s0 ngay nang néng gay gat co
xu hudng thap hon so véi TBNN, riéng khu vuc Dong Bac Bo so ngay nang nong gay git co
xu huéng cao hon so voi TBNN. Cac mua tiép theo s6 ngay ning nong gay gat déu co xu
hudng gia tang va cao hon so vo1 TBNN voi xdc suat tir 60—75%; chi riéng mot s6 noi & Nam
Tay Nguyén s6 ngay nang nong gay gat thap hon so voi TBNN.
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An application in seasonal forecasting of the number of extreme
and hot days in Vietnam 2022 using Canonical correlation
analysis

Mai Van Khiem'”, Hoang Phuc Lam!, Nguyen Van Huong!, Hoang Thi Mai', Tran
Ngoc Van!, Nguyen Thanh Hoa!, Trinh Thuy Nguyen!, Tran Quang Diep!
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Abstract: The article presents some experimental results in seasonal forecasting of the
number of extreme and hot days in Vietnam using the Canon correlation analysis method
(CCA), in order to transform forecast information of global climate models for the regional.
Using 3 predictors including the 3—month average temperature, maximum temperature and
500 mb subtropical high—pressure data from models NMME: NASAGEO_ SS2S, CCSM _4,
CFS2, GFDL SPEAR, and ECMWF in domain: 80°E-140°W; 5°S—45°N, resolution
1,0x1,0°. The high correlation betweens the predictors — the number of extreme and hot days
on nearly 200 stations spread across Vietnam, then the authors performed a forecasting
experiment. The obtained results show that in the transitional season MAM, most models
forecast the number of extreme and hot days that tend to appear less than the normal with
the probabilistic from 60-75%. In AMJ, MJJ, JJA and JAS, the number of extreme and hot
days tends to be above normal, only in some areas in the south of Central Highlands and
Southeast tends to be less than normal. The forecast is applied experimentally in a number
of cities: Hanoi, Da Nang and Binh Phuoc, the results show detail in Part 3 of the article.

Keywords: Forecast; The number of extreme and hot days; CCA; CPT.
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Tém tit: Mo Bach Ho bit khai thac tir khoang nam 1986 véi trit luong dau tai chd udc tinh
trén 500 triéu tn dau quy ddi. Hién tai, mé da dua vao giai doan khai thac tam cép. Mot sd
khu vuc dugc chon dé nghién ctru va thtr nghiém cho cac du an thu hdi dau tang cuong
(EOR). Tuy nhién, do mirc d6 phtic tap trong cau tric dia chat nén nhiéu nghién ciru khong
thanh cong. Nghién ciru sir dung cac két qua thi nghiém dé dé xuat hé chat hoat dong bé mat
cho EOR trong mdt khu vuc ciia mo Bach HO6. Céac chét hoat dong bé mat duge lua chon,
sang loc tur 7 chit khac nhau. Hé chét hoat dong bé mat duoc két hop tr 24 chét s& dugc
bom ép vao mau 15i dé danh gia kha nang thu hdi dau. Chat hoat dong bé mat gdc anionic
cho két qua tot khi dung & nhiét do va do khoang hoa cao. Hé 4 chat gdm LAS: AOS:
ALAX: XSA-1416D véi ti 1& % theo khdi lugng 5,75:23:58,75:12,5 cho két qua. Lugng
dau thu hdi ¢ cac thi nghiém bom ép ting thém khoang 30%. Két qua nghién ciru cho thiy
tiém nang cua hé chét hoat dong bé mit trong diéu kién nhiét d6 va do khoang hoa cao.
Téng ndng do chat hoat dong bé mat khoang 1000ppm s& 1a lwa chon kinh té cho dy an thu
hoi dau ting cuong.

Tir khoa: Chit hoat dong bé mit; Thu hoi dau ting cuong; Thi nghiém bom ép mau 13i;
M6 Bach Ho.

1. Mé diu

Viéc st dung chat hoat dong bé mit trong ting cudng thu hdi dau duoc nghién ctru tir
nhitng nim 1968 [1]. Nghién ctru sir dung chit hoat dong bé mit dé két hop v6i dau tao thanh
trang thai nhii twong. Nghién ctru [2] d& xuét kha ning sir dung dung dich chit hoat tinh bé
mit nhu mot pha phu tro dé ting kha ning thu hdi dau. Nhimg nghién ctru sau d6 chi ra qua
trinh xa phong hoa trong diéu kién via gitp ich trong viéc giam sirc cang bé mit pha [3], m&
rong bién d6 dé dat dwgc do man tdi wu cho viéc hinh thanh vi nhii twong [4].

Dén nay, c6 nhiéu mo trén thé gisi 4p dung thanh cong bom ép hé chit hoat dong bé mit
dé nang cao hé s thu hdi dau tir dén 60% trén mau 15i tir mé Minas Oil Field [5], Loma
Novia Field [6], Wichita County Regular Field [7]. Nong d6 cac chit hoat dong thay doi tiy
theo dic tinh mo. Mot sd mo két hop tu 2 chét hoat tinh bé mat dé tang hiéu qua thu hdi dau
[8-10].

Tap chi Khi twong Thiy van 2022, 736, 79-92; doi:10.36335/VNJHM.2022(736).79-92  http://tapchikttv.vn/



Tap chi Khi tuwong Thity van 2022, 736, 79-92; doi:10.36335/VNJHM.2022(736).79-92 80

Hién tai & Viét Nam, viéc ap dung thu hoi dau tang cuong da dugc nghién cuu va trién
khai trong nhitng nim gan day nhung viéc nghién ciru chua dugce thyc hién mot cach hé thong
va bai ban nén hi¢u qua chua cao [11]. No6i bat nhat 1a nghién ctru [ 12] & nhiém vu khoa hoc
nam 2009 vé “Nghién ciru sir dung gel va cac chat hoat dong bé mat dé nang cao hé s6 thu
hdi dau mé” do Vién Khoa hoc vét liéu ung dung chu tri. Nghién ctru dua ra cong thirc hé
hoa pham hé chat hoat dong bé mit bén nhiét. Ké tiép co thé ké 1a luan an tién si [13] vé dé
xut hé chét hoat dong bé mit dung trong thu hdi ting cudng dau cho moé Bach H6 va mo
Réng dugc thuc hién & Vién khoa hoc Vat li€u nam 2012. Viéc ap dung cong nghé ting
cuong thu hdi dau & Viét Nam can phai trién khai than trong va dua trén co s& khoa hoc [11]
do cac giai phap thu hdi du ting cudng doi hoi chi phi cao va rui ro 16n, dic biét 1a mirc do
phirc tap ctia cac mo sé trién khai du an thu hdi dau ting cuong.

Mo Bach H6 12 mé dau 16n nhét cua Viét Nam, c6 trit lugng 16n (wdce tinh trit lvgng tai
chd trén 500 tridu tin ddu quy d6i v6i ddi tugng khai thac chinh 13 ting d4 méng. Tuy nhién,
sau gan 24 nam khai thac (tir thang 09/1988), san lugng dau khai thac tir mé BH d4 suy giam
nghiém trong. Tir murc trén 12 tridu tan dat dinh nam 2001 (va duy tri dén 2004) chi con
khoang 5 triéu tdn nam 2011 [11]. Pé duy tri 4p suét via, ddm bao san lugng khai thac,
phuong phap bom ép nudce da duge ap dung tir nam 1993 [14]. Tuy nhién, do c4u tao dia chat
phtre tap, da mong nit né hang héc, nén hién tuong ngép nudce tai mot s6 giéng khai thac da
som xuat hién. Pén nay, sé luong gleng khai thac ¢ mo Bach H6 bi ngdp nudc ngay cang
tang, muc do ngép nudc ngdy cang tram trong, mot s6 giéng da phai ngumng khai thac.

Do vay, dé bao dam va gia tang hé so thu hoi dau tai mo Bach Ho, bén canh van dé duy
tri 4p suat via bang bom ép nudc hodc bom ép khi, can phai tim kiém céc tac nhan c¢6 kha
nang cai thién hiéu qua ddy dau ctia nudc va khi. Giai phap tiém nang chinh 14 sir dung céac
chét hoat dong bé mit.

Hau hét cac chit hoat dong bé mit thwong mai dung cho thu hdi dau ting cudng hoat
dong & nhiét d6 t6i da 120°C [15-16]. Véi dic diém nhiét do cao dén 140°C & moé Bach H6
1a mot thach thirc 16m trong viée lya chon loai chat hoat dong bé mit phu hop. Thém vao do,
d6 khoang hoa trén 40 mg/l va tong ham luong cation hoa tri IT cao hon 2100 mg/1 [17-18].

Nhiu nghién ctru di dua ra cac két qua nghién ciru cho thdy sy két hop ciia cac chat
hoat dong bé mit c6 thé cai thién kha nang bén nhiét, mé rong gidi han tao thanh vi nhil trong
day d¢ khoang hoa cao hon [19-25]. Vi vay, trong nghién ctru nay s€ thuc hién theo hudng
khao sat ti 1¢ twong hop cua cac cht hoat dong bé mit dé co thé tao nén hé dung dich chét
hoat dong bé mit dap tmg yéu cau k¥ thuat & moé Bach HO.

Nghién ctru dugc thuc hién dya trén cac thi nghiém dé dwa ra hé chat hoat dong bé mat
phéi tron tr mot sb don chat hoat dong bé mat téng hop va san phém thuong mai. H¢ dung
dich chét hoat dong phai dam bao cac yéu t6 nhu tan trong nudc bién va bén nhiét phu hop
v6i diéu kién trong ting da méng mo Bach HO.

Vi vy, viéc nghién ciru co s¢ khoa hoc dé xdy dyng hé chit hoat dong bé mat bén nhiét
ung dung trong cong nghe tang cudng thu hdi dau tai cac via thuoc moé Bach HO s& gop phan
dap tmg yéu cau cip thiét va 1au dai ciia nganh cong nghiép dau khi Viét Nam.

2. Phuwong phap nghién ciru

2.1. Poi trong nghién ciru

Bach H6 thudc 16 09—1 bdn triing bé Ciru Long, cach Viing Tau khoang 120 km vé phia
Pong Nam. Dién tich bé mat cia moé khoang 120130 km? vé6i chiéu sdu muc nude bién 1a
50 m. Via dau c6 chiéu sau 16n (3000-5000 m), nhiét d6 cao (90-170°C), gébm nhiéu ddi
tuong khai thac co6 cAu truc dia chit, dic diém thdm chira va tinh chit dau via bién d6i hét
suc phtrc tap. Mong nut né 1a thanh hé chira déu khi rat dic biét & mo Bach Ho véi t?mg chtra
day. Khung da c6 ciu tao phirc tap khong chira dau va khong cé d6 tham. Dau tép trung dén
cac d6i nit né. Sy phan ddi thé hién theo chiéu ngang va thang dimg. Mang niit né hiéu dung
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da phan c6 ngudn gdc kién tao. Tinh chat d rdng va d6 thim lién quan dén cac dang khe nirt
16n va vi khe nut.

Viéc bom nuéc vao tang dd moéng duge bt dau tir thang 6 nim 1993. Pén cudi nim
1999 d4 ghi nhan hon 20 giéng c¢6 nudc trong san pham, chiém gén 30% tong quy giéng khai
thac. P& nang cao hiéu qua cia phuong phap bom ¢ép nudc, nhiéu giai phap diéu chinh quéa
trinh khai thac va bom ép nudc ting da moéng mo Bach Ho da duoc thyc hién nhu: bom ¢p
nude vao phan day ngap nude cua than dau va duy tri ap sudt 1on hon ap suét bao hoa, han
ché su tach khi. Phuong phap bom ¢p nudce theo chu ky nham thay d6i hudng cta dong thim
thong qua viéc toi wu hoa luong nude bom ép va luong chat long khai thac cling dugc thyc
hién. Tuy nhién, qua trinh ngép nudce van tiép tuc dién ra va mot sd giéng hién nay khong
con tlep tuc san xuét nira. Nhirng giai phap néng cao hiéu qua khai thac dang dugc nghién
ctru dé ap dung cho mé Bach Ho.

2.2. Céc chat hoat dong bé mat

Céc chét hoat dong bé mit ding trong nghién ciru thudc nhém cac chit hoat hoa am
(anionic surfactant). Cac chat hoat dong bé mit nay khi bi phan cuc, dau phan cuc mang dién
am. Céc chat hoat tinh bé mat c6 dau phan cuc 4m thudng duge dung trong thu hdi dau ting
cuong do kha ning bén nhiét cao, hoat dong trong diy do khoang hoa rong, muc d bi hap
thy 1én khung da it va gia thanh thip hon so v&i chat hoat dong bé mit c6 dau phan cuc duong
[26-28]. Trong nghién cttu nay, 10 chét hoat dong bé mit hoat hoa am duoc pha tron to hop
tir 2 dén 4 chat dé danh gia kha nang thu hoi dau.

2.2.1. Alpha—Olefin Sulfonate (AOS)

0

PAY AV o Ve W S—ONa*
-\
0

Hinh 1. Céu tric phén tir AOS.

AOS 1a san pham thuong mai cta cong ty Stephan. AOS c¢6 dudi hydrocarbon mach
théng hay it phan nhanh nhu Hinh 1. AOS bén nhiét, tan tot trong nudc, chiu dugc do man
va dg clmg cao, v6i nhiét d¢ via 1én dén 120°C, c¢6 kha ning giam stc cang bé mit hé dau —
dung dich xubng gia tri thip va ting cuong tinh tan cho nh1eu chat hoat dong bé mit trong
moi trudng nudce bién co do cing cao voi tong luong chét rin hoa tan 22% [28].

2.2.2. Linear Alkylbenzene Sulfonate (LAS)
H3C
CHj

O //S\O@ Na®

Hinh 2. CAu tric phén tir LAS.
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LAS la san pham thwong mai cta cong ty TICO. LAS c¢6 mach alkyl thing tir C10 —
C13, chu yeu 1a C12 nhu Hinh 2. LAS bén nhiét va c6 kha ndng giam gia tri suc cang bé mat
pha dau—dung dich chat hoat dong bé mat xudng gia tri thap. LAS kho tan trong nudc bién,
tao ket tiia v6i cation Mg?', Ca** ¢6 trong nudc bién.

2.2.3. Heavy linear alkylbenzene sulfonate (HLAS)

AV

1 S
i 7 X" 0 Nat
> |

RZ N\F
Hinh 3. Céu tric phan tir HLAS [29].

HLAS la san phém thuong mai cua cong ty Oil Chem Technology. HLAS c6 duoi ky
nudc dang mach thang va dai C16 — C26. HLAS it tan trong nudc nhung tan vo han trong
dung moi hitu co.

2.2.4. Branched alkylbenzene sulfonate (BAS)

CH3
HsC
HaC
CH;

HsC CHs

=S
O >N N
o)
Hinh 4. Céu trtic phan tir BAS [30].

BAS la san pham thwong mai cia cong ty Oil Chem Technology. BAS ¢6 dubi ky nude
dang mach nhanh nhu Hinh 4, khoé tan trong nudc bién.

2.2.5. Arylalkyl xylene sulfonic acid C14—-16 (XSA-1416)
CH;(CH,)mCH(CH,)nSO;H

R, :k j R,
R4/\¢\R3

Hinh 5. Céu triic phan tir XSA-1416 [31].

XSA-1416 1a san phém thuong mai cua cong ty Oil Chem Technology. Dang thuong
mai cﬁavXSA—1416 c6 nong d6 96% dang dung dich diac quanh, mau sam, rat kho tan trong
nudc bien.
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2.2.6. Diaryl alkyl xylene sulfonate C14—-16 (XSA—-1416D)

RZ R1 R1 * RZ'
0
RS—8 \ Iel. §—R5
I
o]
Ra R4 R4' R3‘

Hinh 6. CAu trtic phan tir XSA-1416D [32].
Tuong tu nhu XSA-1416, XSA—-1416D la san pbém thuong mai cua cong ty Oil Chem
Technology. Dang thuong mai ciia XSA—-1416D c6 nong d6 96% dang dung dich déc quanh,
mau sam, rat kho tan trong nudc bién.

2.2.7. Heavy linear arylalkyl xylene sulfonic acid (ALAX-1416)

CH3

CHj

HO3S Il\¢<)

Hinh 7. C4u triic phan tir ALAXX-1416 [33].

R

~ ALAX-1416 la san phém thuong mai cta cong ty Oil Chem Technology. ALAX-1416
rat kho tan trong nu6ce bién. Tuong ty nhu XSA-1416, ALAX-1416 duoc dong chai ¢ dang
dung dich nong do 96%.

2.3. Pdc tinh nwéce bién ding pha ché, dau thé va da méng khu viee mé Bach Ho

2.3.1. Nudc bién

Nudc bién khu vye mo BH c6 céc tinh chat dic trung va thanh phan duoc trinh bay &
Béng 1.

Bang 1. Tinh chit va thanh phin nuéc bién khu vuc mé Bach H6 [12].

TT Chi sb Pon vi Gia tri
1  DopH 7,28
2 Khbi lugng riéng kg/l 1,026
3 P man % 3,66
4 Thanh phin Na+ mg/l 11421
5  Thanh phin K+ mg/l 296
6  Thanh phin Ca++ mg/l 1162
7 Thanh phdn Mg++ mg/l 956
8  Thanh phan HCOs mg/l 151,3
9 Thanh phin CI mg/l 22216

—_
(=)

Thanh phin SO4* mg/l 1,025
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Theo gia tri cac chi sb do duogc nhu & Bang 1, nuéc bién khu vuec mé Bach H6 ¢6 dd man
(Na") va do ctng cao (Ca*™*, Mg™).

2.3.2. Dau thod

Biang 2. Thanh phin dau thé mé Bach Hé [12].

TT Chi sb Pon vi Gi4 tri
1 Ti trong 0API 39,85
2 Hamluogng S % khdi lugng 0,03
3 Do nhdt dong luc cP 0,819
4 Do nhét dong hoc & 700C m2/s 3,44
5 Ham lugng paraphin % khoi lugng 29
6  Ham lugng nito % khéi lugng 0,04
7 Chisb acid mg KOH/g 0,06
8  Ham luong mudi % khéi luong 37,53
9  Ham lugng nhya % khéi luong 1,97

10 Ham lugng asphaltene % khdi lugng 0,77

Th@o céc chi sb phan tich, dau Bach Ho 12 loai diu nhe, ham lugng luu huynh thép, do
nhot thap. Tuy nhié€n, ham lugng nhua va parafin cao.

2.3.3. ba mong
Bing 3. Thanh phan héa hoc da méng mé Bach H6 [12].

TT Chi sb Pon vi Gi4 tri
1 Si02 % khoi luong 72,9
2 ARO3 % khéi luong 13,6
3 Fe203 % khdi lugng 2,98
4 K20 % khéi luong 2,69
5 Na20 % khéi luong 4,14
6 Ca0 % khéi luong 1,45
7 MgO % khdi lugng 1,25
8 S042- % khdi lugng 0,12
9 Cco2 % khdi lugng 0,44

Tir céc chi s6 do ctia ¢ méng moé Bach HY cho thdy dé c6 tinh acid véi thanh phan khéi
lugng SiO; khoang 70%.

2.4. Lwa chon, sang loc va xdy dung cong thirc 16 hop chat hoat dong bé mat

Viéc lya chon cac chat hoat dong bé mit hop ph?m khong chi dua vao cac tiéu chi vé
kinh té ma con phai dam bao cac yéu cau ky thuat ddi voi chat hoat dong bé mit trong thu
hoi dau tang cuong. Do cac diéu kién dic trung cua mo Bach H6 nhu nhiét 6 va d6 khoang
hoa cao nén cac chat hoat dong bé mit dugce chon & nhém anionic sulfonate. Cac chét hoat
dong bé miat duoc dung dé sang loc va t6 hop gdm AOS, LAS, BAS, XSA-1416, XSA—
1416D va ALAX-1416. Pay la cac chét hoat dong bé mit thudc nhém anionic sulfonate
thuong mai c6 thé dap ung dwgc mot phan cac yéu cau ky thudt trong viée 4p dung cho thu
hdi dau tang cuong [34-37].

Gia tri néng d6 micella to1 han (CMC) cia dung dich chét hoat dong bé mat 1a dai luong
quan trong dé xac dinh kha ning giam gid tri strc cing bé mit ciia hé dau—dung dich chat hoat
dong bé mit. Tai gia tri néng d6 to1 han nay, stc cang bé mit hé dung dich khong giam thém
du co tang n6ng dd chit hoat dong bé mit nhu Hinh 8 [38-39]. Cac chét hoat tinh bé mat sau
khi sang loc duoc pha véi nude bién véi ndng d6 100 ppm. Ngoai trir AOS, céc chét hoat
dong bé mit khac déu cho ra hé dung dich duc. Trong cac thi nghiém ké tiép, AOS van dugc
dung nude bién dé tao dung dich. 06 chét hoat dong bé mit con lai dung nudc cAt dé pha ché.
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Gia tri suc cang bé mit cua ting dung dich ¢ cac néng d6 khac nhau duoc do bﬁng thiét bi
Spinning Drop Tensionmeter va thé hién & Hinh 9.
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Hinh 8. Sy thay ddi cua gia tri strc cang bé mit cla dung dich chét hoat dong bé mat tai diém néng
o toi han CMC [38].

Biéu db su thay dbi gia tri stic cang bé mit déu-dung dich chat hoat

dong bé mat
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Hinh 9. Gia tri strc cang bé mit theo n@)ng do chit hoat dong bé mat.

Gié tri ndng do micelle téi han ciia céc chét hoat dong bé mat ding trong qua trinh nghién
ctru dugce thé hién trén Bang 4.

Bang 4. Gia tri CMC cua cac chét hoat dong bé mat.

TT Chit hoat dong bé mit Nong d6 CMC 6 (mN/m)
1 AOS 200 0,414
2 LAS 300 5,716
3 HLAS 250 2,537
4 BAS 300 4,823
5  XSA-1416 300 11,290
6  XSA-1416D 300 5,642
7 ALAX-1416 100 7,666
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AOS duogc chon 1am chét hoat dong bé mat chinh dé td hop véi tiing chét hoat dong bé
mit khac theo cac ti 1& khac nhau. Hé chit hoat dong sau khi dugc pha tron s€ dugc u &
140°C, twong duong véi nhiét Ao via san phém dé danh gia muc d6 on dinh cua hé dung dich
va sy thay doi ciia strc cang bé mit trong 31 ngay.

Bang 5. Khao sat hé 2 cAu tur 2 chét hoat dong bé mait).

Sirc cing bé  Sirc ciing bé mit

TT Hé chét hoat dong bé mit Til¢ Trang thai mit ngay thi ngay thir 31
1 (mN/m) (mN/m)
1 AOS:XSA-1416D 9:1 Trong sudt 0,385 0,482
2 AOS:XSA-1416 4:1 Trong, c6 cén 0,371 0,705
3 AOS:ALAX-1416 5:1 Trong, c6 can 0,445 1,750
4 AOS:BAS 3:1 Duc ¢ ngay 31 0,248 0,487
5 AOS:LAS 1:4 Duc ¢ ngay 7 —

Trong céc hé chat hoat dong bé mit da thyc hién thi h¢ AOS:XSA-1416D ti 1¢ 9:1 van
giit trang théi trong sudt sau 31 ngay 0 voi su thay ddi stc cang bé mat khong dang ké. Két
qua nay ching t6 h¢ AOS:XSA-1416D bén nhiét va tuong thich véi nude bién.

AOS trong tAt ca cdc mau thtr d hd trg cho chit hoat dong bé mit con lai tan t6t hon
trong nudc bién. Téng ndng d6 chit hoat dong bé mat trong mdi mau thir 1a 1000 ppm, vuot
xa so véi mirc CMC 100 ppm ¢ thi nghiém dau tién v6i nudc bién.

Trong 05 h¢ dung dich thi nghiém ¢ trén, tuy h¢ AOS:LAS duc ¢ ngay thur 7 trong thoi
gian thi nghiém nhung day 1a hé c6 trién vong nhat do ti 18 AOS:LAS thap hon 1. Ca 4 trudng
hop con lai, hé 6n dinh khi ti 16 AOS chiém phan nhiéu hon tir 3 1an (AOS:BAS) dén 9 lan
(AOS:XAS-1416D).

Céc két qua ctia hé 2 chat hoat tinh bé mat déu chwa dap ing duge cac yéu cau ki thuat
cho thu hoi dau tang cuong nén nghién clru s€ tiép tuc thi nghiém trén hé 3 cAu tir (h¢ 3 chét
hoat dong bé mat. Tu két qua cua hé 2 chét hoat dong bé mat, sy hién dién ciia AOS di hd
tro rat t6t qué trinh tan cua cac chat hoat dong bé mit khéc trong nudc bién. Thém vao do,
LAS cho kha nang tan tdt nhat trong nudc bién so v&i cac chat hoat dong bé mit con lai nén
LAS s& duoc cho thém vao cc hé 2 ciu tir d3 thi nghiém ¢ trén.

Bang 6. Khao sat hé 3 cdu tir (3 chit hoat dong bé mit).

Sirc ciing bé mit Sirc cing bé

TT  H@ chét hoat dong bé mit Ti lé Trang thai ngay thu 1 mit ngay thir
(mN/m) 31 (mN/m)
1 AOS:XSA-1416D:LAS 8:1:1 Trong sudt 0,371 0,445
2 AOS:XSA-1416:LAS 6:1:1 Trong sudt 0,334 0,557
3 AOS:ALAX-1416:LAS 5:1:1 Trong subt 0,371 0,742
4 AOS:BAS:LAS 3:1:1 Trong sudt 0,286 0,469

Céc hé gdm ba chit hoat dong bé mit sau 31 ngay u déu trong ching to hé ba ciu tir co
tinh twong hop vdi nude bién tot hon hé hai cdu tir, tuy nhién stic cing bé mat van chua dat
gi4 tri du thap nén tiép tuc nghién ctru hé 4 cu tir dé khao sat toi wu.

Theo két qua cac khao sat trén, hé AOS:XSA—1416D:LAS (8:1:1) twong hop 6t véi
nudce bién va cho o 6n dinh & mirc thip khoang 0,3-0,4 mN/m sau 31 ngay 0. Tuy nhién, gi4
tri ndy van chua du thip. Do do, tién hanh phdi tron hé bon cdu tir v6i viée thay doi ti 16
XSA-1416D:LAS véi tong ndng d6 hai chat hoat ddng bé mit nay ludn 1a 200 ppm va trong
800 ppm con lai. Lugng AOS dugc giam xudng va thay vao d6 1a mot hodc nhiéu chat HDBM
khac.
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Bang 7. Khao sat hé hon 3 cdu tir.

Sirc ciing bé

% A Tran mat nga Stre ciing bé
TT  Hé chit hoat dong bé mit Ti 1§ ang ALN8AY mit ngay thie
thai thiwr 1 31 (mN/m)
(mN/m)
AOS:XSA—- s Trong
! 1416D:LAS:ALAX 1416 70:4:16:10 subt 0,297 0,37
AOS:XSA-1416D:LAS:BAS
70:4:16:10 Trong 0,223 0,464
suot
AOS:XSA—
3 1416D:LAS:BAS:ALAX~ 70:4:16:5:5 Duc sau 14 ngay
1416

Theo két qua tir Bang 7, phuwong an 1 v6i hé 4 cdu tir AOS:XSA-1416D:LAS:ALAX—
1416 véi ti 1& 70:4:16:10 cho két qua t6t nhat theo mirc d6 6n dinh sirc cing bé mat. Hé 4 cau
tir ndy dugc td chtre quy hoach thuc nghiém dé xac dinh nong d6 tdi wu cho tirng thanh phan.

T4 hop 4 céu tir dugc chia ra 3 nhom. Nhém N1 14 tong ndng do XSA-1416D:LAS theo
ti 1¢ 1:4. Nhom N2 14 ndng d6 AOS. Nhém N3 1a ndng d6 ALAX—1416.

Bang 8. Két qua thi nghiém theo quy hoach.

Sirc cing bé mit

TT N1 N2 N3 Tong Sigma (mN/m)
1 275 550 150 975 0,37
2 275 550 100 925 0,33
3 275 500 150 925 0,45
4 275 500 100 875 0,33
5 225 550 150 925 0,37
6 225 550 100 875 0,41
7 225 500 150 875 0,37
8 225 500 100 825 0,37
9 208 525 125 858 0,45
10 292 525 125 942 0,37
11 250 483 125 858 0,37
12 250 567 125 942 0,33
13 250 525 83 858 0,33
14 250 525 167 942 0,41
15 250 525 125 900 0,31
16 250 525 125 900 0,29
17 250 525 125 900 0,30
18 250 525 125 900 0,31
19 250 525 125 900 0,30
20 250 525 125 900 0,30

3. Phan tich két qua va théao luan

Tién hanh t6i uu héa hé chit hoat dong bé mat trén ph?m mém t6i wu hoa théng ké
MiniTab theo két qué thi nghiém & Bang 8 véi bién sb 1a cac gia tri ndng d6 N1, N2, va N3
va ham tham chiéu Sigma. Quy hoach thuc nghiém béc hai cua Box-Hunter [40] xac dinh
twong quan cua phuong trinh hdi quy Sigma theo theo 3 nhom yéu td: timg yéu to riéng 1¢é,
binh phuong ting ycu t6, va twong tac ciia cap 2 yéu td. Phuong trinh tuong quan ciia Sigma
theo cac yeu t6 N1, N2, N3 ¢ dang:

Sigma = ay + a;N; + ayN, + azN; + a,N? + agsN? + agN? + a;N;N, + agN; N
+ agN, N3
Két qua tinh hé s6 twong quan tir phuong trinh hdi quy cho ra nhu Bang 9.
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Bang 9. Hé s6 twong quan céac sb hang trong phuong trinh hdi quy Sigma.

S6 hang Hé s twong quan Hé s6 SE T P
Hing sb 8,23397 2,44208 3,372 0,007
N1 -0,02370 0,00608 -3,899 0,003
N2 -0,01718 0,00771 2,22 0,050
N3 ~0,00565 0,00566 -0,998 0,342
N1*N1 0,00006 0,00001 8,896 0,000
N2*N2 0,00002 0,00001 3,564 0,005
N3*N3 0,00004 0,00001 5,205 0,000
N1*N2 -0,00002 0,00001 -2,591 0,027
N1*N3 0,00004 0,00001 4319 0,002
N2*N3 -0,00002 0,00001 -2,591 0,027

S=0.0163729 PRESS =0.0189232
R-Sq=9433% R-Sq(pred)=59.98% R-Sq(adj) = 89.23%

Phuong trinh héi quy twong quan Sigma cho két qué thi nghiém & Béang 8:
Sigma = 8,23397 — 0,02370N; — 0,01718N, — 0,00565N5 + 0,00006 N2
+ 0,00002N# + 0,00004N% — 0,00002N; N, + 0,00004N;N; —
—0,00002N, N5
Gia tri toi wu cling duqc‘ xac dinh te_}i tu ’Hinh 10 1a N1 = 259,7 ppm; N2 = 528,8 ppm;
N3 =110,1 ppm. Stic cing bé mat tai di€m toi wu dat 6 = 0,293 mN/m.

N1 N2 N3
Opt,;ma' High 292.0 567.0 167.0
cur [259.7576] [528.8182] [110.1515]
0.51747 Low 208.0 483.0 83.0

Composite

Desirability —
0.51747 | s [ [T \

Sigma
Minimum
y = 0.2930
d = 0.51747

Hinh 10. Biéu dd gia trj tdi wu Sigma cila cac ndng d6 N1, N2, N3.
Vay hé t6i wu cho gia tri 6 nho nhét 12 0,293 mN/m c6 thanh phﬁn:
XSA-1416D:LAS:AOS:ALAX-1416 = 52:207:5297:112=5,75%:23%:58.75%:12.5%.

Hé chét hoat dong bé mit 4 cAu tr duoc diéu ché dé tién hanh bom ¢ép trén mau 13i.

Bing 10. Thong tin mau 15i va két qua bom ép.

Chiéu Puong bo ‘bao Thé tich A X A 2 K Luwong diu thu hdi
X pme a: . hoa x b6 rong DO tham 3 A1s 2
Mau l6i dai kinh . rong bang hé héa pham
nudc du
cm cm % cm3 % mD ml %
1 7 5 31 19,7 14,45 103 3,81 28

2 7 5 29 16,4 11,74 142 2,67 32
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4. Két luan

Can ctr vao dac dién} via va tinh cl}ét cua déq cling nhu céc diéu kién dia Qhét, chp thy
phuong phap bom ¢ép chat hoat dong bé mat c6 ti€ém nang to 16n nghién ctru doi vdi tang da
méng mo6 Bach Ho. .

Hé 4 chﬁt hoat’ dong bé mat loai anion ho sulfonate: LAS, AQS, ALAX, XSA—141‘6D
voi ti 1€ phoi tron toi uu 1a 5,75% : 23% : 58,75% : 12,5% theo khoi lugng (twong ing nong
do theo ppm 52:207:5297:112) hoat dong t6t ¢ 140°C, dam bao cac chi tiéu ky thuét nhu la
bc‘%n trong méi tmc‘mg nhiét d6 cao, d9 cung va d6 man nudc bién cao, gidm suc cang bé mat
dau—nude xudng thap. 3 ) ) ‘ i

Két qua bom ¢ép trén mau 131 cho thay hé s6 thu hoi tir hé hoa pham dat khoang 30% trén
hai mau 16i. ) ‘ 7

Cong thuc hé chat hoat dong bé mat co6 the chi ap dung cho mot khu vuc déc trung véi
dac tinh nhiét do va do khqéng hoa theo thi nghiém. C,éc khu vuc khac doi hoi phai thuc hién
lai quy trinh thi nghiém dé xac dinh cong thic hé chat hoat dong véi ti 1€ méi phu hop cho
khu vuc do.
bong gop cua tac gia: Xay dung y tudong nghién ciu, viét ban thao: P.H.T.; Thi nghiém:
N.V.K.N.; Xur 1y s0 liéu: L.H.L.; Chinh stra bai bao: N.X.H.
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An experimental investigation into enhancing oil recovery using
surfactant system in White Tiger field
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Abstract: The White Tiger field has been producing since 1980s with the original oil in
place was estimated about 500 million tons of oil equivalent. The tertiary production stage
was studied and applied in last five years at several spots. However, due to the complexity
of the reservoir, there were unsuccessful pilots. The research using experimental results to
propose the surfactant system for fractured basement rock of the White Tiger field. The
surfactants were screened, selected, and combined from 7 different surfactants. The
combination was tested by group of 2 surfactant to 4 surfactant systems. The 2 core flooding
experiments with the selected surfactant system were conducted on reservoir rock cores to
evaluate the oil recovery. The anion surfactants performed good result in stability under
high temperature and high salinity condition. The group of 4 anion surfactants LAS: AOS:
ALAX: XSA—-1416D with ratio 5.75%:23%:58.75%:12.5% satisfied technical requirements
for the enhanced oil recovery solution and used for the following steps. The oil recovery
from core flooding experiment by previous surfactant solution achieved the additional oil
recovery by 1000 ppm surfactant solution was about 30%. The result proposes a low
concentration surfactant flooding for basement rock at high temperature condition. The
1000 ppm total concentration of surfactant suggests a reasonable costs for an enhanced oil
recovery project.

Keywords: Surfactant system; Enhanced oil recovery; Core flooding; White Tiger.
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Tém tit: Nghién ctru ting dung cac tién bo khoa hoc k¥ thuat va cdc mo hinh hién dai nham
nang cdo chat lugng cho cong tac du bao khi twong thuy van. Nghién ctru nay di xay dung
duoc mot bd cong cu tich hgp hoan chinh véi cac moé dun cdp nhat theo thoi gian thyce $6 lidu
mua thuc do, myc nudc, luu lugng, hoat dong diéu tiét ho chira duge van hanh tich hop
trong cac mo hinh thuy vin (MIKE SHE) phuc vu du béo dong chay dén hd, diéu tiét ho
chtra, mo hinh thuy lyc MIKE 11 du bao It trong song, mo6 hinh MIKE 11 GIS dé canh bao
ngap lut cho khu vuc ha luu. B cong cu sir dung sb liéu mua dy bao trung han (5 ngay) tir
mo hinh IFS d3 duoc hiéu chinh va danh gia 1a phu hop. Két qua danh gia ap dung thu
nghiém mdt mua 1 cho 02 luu vye Thach Hén va Vu Gia-Thu Bon cho két qua tuong ddi
kha quan va tiép tuc thir nghiém danh gia cho luu vuc Tra Khiuc-Soéng Vé. Nghién ctru di
xay dung dugc bd ban dd canh bao ngap lut theo cép muc nudc va cép bao dong Iii [a mot tai
liéu tham khao quan trong hd tro tt cho cong tac canh bao, du bao ngap lut phuc vu cho
cong tac phong chong thién tai.

Tw khéa: Bo cong cu; Du béo Iii; Canh bao ngdp lut; Thach Han; Vu Gia-Thu Bon; Tra
Khtuc—Song V¢.

1. Mé dau

Nghién ctru du bao mua 1d trung han trén thé gidi hién nay van 1a mot dé tai hap dan cac
nha khoa hoc, dic biét 1a van dé 1am thé nao dé nang cao chét luong va thoi gian dy kién. Cac
nude tién tién trén thé gidi nhu Anh, My, Phap, Thuy Dién, va Nhat déu da xay dung hé
thong canh bao thién tai dya vao viéc tmg dung mo hinh thay vian két hop véi hé thong GIS
va cdc thong tin du bao, canh bao mua tir radar, v¢ tinh va mé hinh dy bao s6 tri. M6 hinh co
thé dugc tich hop trong hé thong du bao nghiép vu theo hai cach tiép can: (1) Tich hop truyen
thong hé théng du bao dugc xay dung dua trén cac mo hinh da duoc t6i wu hoa bo thong s6
dé sir dung trong hé thong du bao nghiép vu. Tuy nhién, phuong phap nay c6 han ché 1a kho
thich nghi hodc kho thay doi bo thong sé hodc cap nhat bo thong s6 ctia mé hinh; (2) Tich hop
kiéu mo: Trong cach tiép can nay, vi¢c st dung mo hinh khong bi rang budc boi cac diéu kién
ap dung thuc té. Hé thong xir 1y dit liéu va cho phép cac md hinh dugc tich hop khi can. Véi
su phat trién cta cac k¥ thuat tinh to4n hién dai cling nhu nhiéu phén mém hd tro, rat nhiéu hé
thng dy bao mo da duoc xay dung nhu hé thong dy bao Delft—-FEWS [1], hé thong du bao
MIKE FLOOD WATCH [2] hodc FloodWorks. Hé thdng canh béo lii sém Delft—FEWS cho
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phép lién két nhidu dang s6 liéu du bao thoi tiét, mo hinh thily vin — thay lyc va di duoc img
dung du bao 11 tai mot ) vung cua Anh, Thuy Pién va mot sb luu vuc [3-5]. H¢ théng MIKE
FLOOD WATCH 12 mé hinh tich hop hé thong quéan 1y dit liéu va cac mo hinh dy bao [6].

Dé nang cao chat luong mo phong dong chay tir mwa, xu huéng méi trén thé gidi hién
nay 1a str dung cac mé hinh thuy vin c6 thong sé phan b [7-11]. Cac tmg dung theo xu
huéng nay dang duoc nghién ctru phat trién va ap dung trong du bao thuy vin. Pau vao cia
cac mo hinh thity van c6 thong s phan b 1a cac s6 liéu thong tin dia 1y (GIS), vién tham, udc
lugng mura tir v€ tinh, ra da hay mua du bao s6 tri. Mot s6 cac nghién ctru va tmg dung & nude
ngoai nhu: He thdng canh bao lii toan cau (Global Flood Alert System, GFAS) [12] va mang
lu6i i quéc té (International Flood Network, IFNet) str dung sd 1iéu mua bé mit cung céc sb
liéu u6c lugng mua tir vé tinh dé canh bao kha ning hay xac suat xay ra I trén cac séng 16n
toan cau (IFNet) khi luong mua da roi vuot ngudng gi6i han mwa hiéu qua sinh 1ii va ngudng
gidi han nay dwoc xac dinh trudc cho ting luu vye. Tuy nhién hé thong nay chua tinh t6i diéu
kién mat dém luu vyc, anh huong cua dia hinh, tinh trang am, hién trang 1ii cua luu vuc nén
do chinh xac khong cao, chi c6 tinh canh bao xac suét c6 kha nang xay ra la trén luu vyc sdng
16n. Pai hoc Tokyo budc dau phat trién mo hinh thiy vin phan bé sir dung vén tir Qui nudc
va nang luong (Water and Energy Budget—based Distributed Hydrological Model,
WEB—DHM) [13], [10] m6 phéng cho ndm 2009 véi dong chdy song Agatsuma, Tokyo trong
khuon khé Chuong trinh Chu trinh nudc chau A (Asia Water Cycle Initiative, AWCI). M6
hinh nay dua trén sd liéu vién tham va sé liéu mua bé mit. Ngoai ra, WEB— DHM ciing duoc
sir dung dé tinh toan dong chay cho mot s6 Iuu vuc khac & Nepal [2] va mot s6 cac qudc gia
khac [14]. Cung véi sy phat trién cta cac mo hinh toan thiy van tinh todn mua rao — dong
chay trén luu vure, cdc md hinh dién toan Ii trong séng, md hinh thuy luc 1 chiéu, 2 chiéu tinh
toan thuy lyc trong song va mé phong ngap lut ciing dugc phat trién manh mé trong nhimg
nam gan ddy, c6 thé ké dén mot s6 mo hinh nhu: TOPMODEL [15], ho mé hinh HEC
(HEC-3, HEC-RAS) [16], ho m6 hinh MIKE (MIKE-BASIN, MIKE-11, MIKE-FLOOD
WATCH, MIKE 21) [17-22

Huéng nghién ctru trén thé giéi vé du bao 1i han vira trong nhitng nam gan day thuong
tap trung vao viéc st dung phuong phap mang tri tu¢ nhén tao (ANN), Machine Learning
(ML) [23] voi nhiéu thuat toan toi uu khac nhau [24-25]. Bén canh do, du bao 1 han vira con
két hop véi viée sir dung cac phuong phéap thong ké truyén thong nhu m6 hinh ARIMA
(p,d,q) va viéc mo rong ap dung cac mo hinh thuy vin thong s phan bd dua trén co so tan
dung cac thong tin tir vién tham va GIS két hop vai két qua dy bao mua tir cac md hinh s tri
du bao thoi tiét nhu MM5, RAMS, HRM, BOLAM [9-10].

Hién nay rat nhiéu mé hinh toan thuy van, thiy luc da duoc nghién ciru dé ing dung trén
cac hé thong song mién Trung, nhung chi rat it trong s d6 co thé tmg dung duoc trong
nghiép vu du bao hang ngay: md hinh Wetspa két hop v6i mé hinh thiy luc HEC-RAS da
nghién ctru va tmg dung thanh cong trén luu vuce song Vu Gia—Thu Bén [26]; bd mé hinh
MIKE (MIKE NAM, MIKE 11-GIS, MIKEFLOOD) cho song Thach Han [27], m6 hinh
thity lyc Telemac—2D két hop v6i MIKE NAM cho ving ha luu hé thong séng Tra
Khiic—S6ng Vé [28]. Trong khi d6 m6 hinh MIKE SHE — m hinh théng s6 phan b lai chua
dugc nghién ctru va ap dung trong nghiép vu hang ngay. MIKE SHE dugc sir dung nhiéu noi
trén thé gidi, tuy nhién, & Viét Nam nhitng nghién ctru tmg dung MIKE SHE con chua nhiéu.
Mo hinh MIKE SHE va MIKE 11 trong dé tai nghién ctru cap Bo ctia Ngo DPirc Chan xac dinh
luong cung cép thdm tir cac hd chira nuée 16n cho cac tang chira nude & Dong Nam Bo. Dé tai
nghién ctru khoa hoc cép co $0 (2016) — chu nhiém Hoang Anh Huy nghién ctiru ing dung
MIKE SHE dé mo phong d6 4m trong dat ap dung thi diém cho dong chinh khu vic song La,
tinh Nghé An. Dy an “Kha niang ngudn nudc, su dung nude va khuynh hudng & luu vuc
SREPOK (Viét Nam)” d4 ing dung mo hinh MIKE SHE dé xem xét tac dong ctia hé théng
khai thac st dung nude mit vang dy an dbi voi ting nudc ngam.
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Céc luu vyc song ¢ khu vue Trung Trung B chi yéu st dung mé hinh thong s6 tap trung
MIKE NAM dé mé phong dong chay, chua cé nghién ctru nao tng dung mé hinh thong sd
phan phbi MIKE SHE cho khu vuc nay. Xuit phat tir viéc danh gia hién trang viéc ap dung
cac mo hinh toan trong bai toan nghiép vy, nghién ctru dua ra dé xuit xay dung mot bd cong
cu phan mém MIKE trong d6 1an dau tién MIKE SHE dugc sir dung trong nghién ctru du bao
nghiép vu két hop v6i MIKE 11 va MIKE 11-GIS trong viéc mé phong, tinh toan, kéo dai
thoi doan du bao 1én dén 5 ngay trén mot sé song chinh & khu vuc Trung Trung Bo (Thach
Han, Vu Gia-Thu Bon va Tra Khuc-Séng Vé). M6 hinh MIKE SHE c6 kha ning mo phong
qua trinh mua—dong chay trén timg 6 lu6i theo khong gian, phu hop véi viée sir dung s6 liéu
mua sb tri. Pay 1a mot mo hinh thuong mai két hop dong bo voi mo hinh thuy luc MIKE 11
va mo hinh MIKE 11-GIS nén c6 thé can thiép rit ngan thoi gian van hanh mo6 hinh. M6 hinh
MIKE 11 da dugc tmg dung vao nghiép vu du bao dong chay 1t trén mot s6 luu vuc & khu
vue Trung Trung B9, va da dugce kiém tra trong thyc té voi kha nang du bao twong dbi tdt,
nén viéc trién khai tmg dung cho cac luu vire twong tu 1 hoan toan hop 1y.

Muc dich cua nghién ctru nham xay dung dugc bd cong cu tich hop hoan chinh Kkét hop
mua dy bao sau hiéu chinh IFS lam dau vao cho cidc m6 hinh thuy van, diéu tiét hd chira va
md hinh thuy luc phuc vu cho cong tac du bao 11 trén song va canh bao ngap lut cho khu vuc
ha du. Bo cong cu duoc xay dung dong goi hoan chinh s& 1a mot cong cu hiéu qua hd trg tdt
cho cong tac nghiép vu tai trung wong va dia phuong st dung.

2. Phuwong phap nghién ciru

2.1. Khu vyc nghién curu

Nghién ctru dugc thyuc hién trén ba luu vuc chinh cia khu vuc Trung Trung Bg: Thach
Han, Vu Gia-Thu Bon va Tra Khtc—Soéng VE. B6 cong cu duge xay dung doc 1ap cho ba luu
vue nham phuc vu du bdo cho 04 vi tri du bao chinh: Thach Han trén song Thach Han, Cau
Lau trén song Thu Bon, Ai Nghia trén song Vu Gia va Tra Khiic trén séng Tra Khuc khi ¢6 1d
16n (tir bao dong 11 trd 1én) véi thoi gian dy kién 1a dy bao 1d 5 ngay (Hinh 1).

2.2. Phuong phap nghién curu

B6 cong cu duoc xay dung cho ba luu vire nghién ctru vi sy két hop van hanh t6 hop cia
cac mo hinh thity van MIKE SHE, diéu tiét hd chira trong excel, mé hinh thity luc MIKE 11
dién toan thiy lyc trong song, va mo hinh MIKE 11-GIS dé xay dung cac ban do canh bao
ngap lut theo cap muyc nudc cho ca ba luu vuc nghién ctru. Qua trinh thiét 1ap mo hinh, hi¢u
chinh, kiém dinh mé hinh dé xac dinh duoc bo thong s tdi vu ctia cac mo hinh da duogc tién
hanh trong két qua nghién ciru cua dé tai cip Bo “Nghién ctru tng dung s6 liéu du béo cia
Trung tdm du bao thoi tiét han vira Chau Au dé xay dung cac phuong an du bao lii 5 ngay cho
cac song chinh ¢ Trung Trung B$”, ma s TNMT.2018.05.35 [29-32]. So d6 c4u tric nghién
ctru duoc tong quat hoa trén so do hinh 1. Trén co sé xay dung hoan thién cac quy trinh thuc
hién trén Hinh 2, nghién ciru tién hanh téng hop xay dung bd cong cu phan mém tich L hop van
hanh mot cach doc 1ap phan quyén sir dung cho cac du bao vién, nghién ctru vién hd tro cho
cong tac nghiép vu theo thoi gian thuc va tong hop xudt ban tin ty dong theo két qua tinh toan,
van hanh cac mo hinh da dugc tich hop trong hé thong. So d6 hoa bd cong cu va giao dién bd
cong cu cho tung luu vye dugce trinh bay trén hinh 3.
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Hinh 2. So db tong quat vé qua trinh nghién ctru [29].



Tap chi Khi twong Thiiy van 2022, 736, 93-110; doi:10.36335/VNJHM.2022(736).93-110 97
S lieu du bao mua
86 tr1 tr m6 hinh khi
tuwong IFS
x T Chay mé hinh dw
Giam sat s liéu C&,l].:) nhg,\t s? i béo thuy van, idu
vao mo hinh P
tiet cac ho chira
Xuét ban tin dw Chay mé hinh thity
bao tu dong Iwe cho ha luu
Lva chon luu vuc S mhing tin x
Tén phian mm: Tinh toan dy bio i kiu vyc

Luu vuc séng Thach Han Luu vuc séng Vu Gia Thu Bon Luu vic séng Tra Khiic Séng Vé

Thutc 8 8 b o Oy g 50 o

i Trung thm du bio the it hon vira Chau Au
6y Oingche phtng n o b3 135 ngéy cho
céc s6ng chinh 3 Trung Trung 89

Chis nbigm 0€ t: TS Dodn Quang Tri
B3 quyen: Top CH K Tugng Thiy Vin

Chinh sira duing dén Chinh sira dutng din

Chinh sra duéng din

‘CONG HOA XA HOI CHU NGHIA VIET NAM
DécLip- Tudo- Hash phic

HANGL gl 16 hing 11 2020

1620070

2532

T e T e =T
=, s " e = [ A
per P o | o | o | o | e | | |

i [ e | [ | | [ [ 7= Lo || s [ Lo s [ Lo Lt

o [ | swaos | | o | 15526 | smms | 2 | oo | m | ow | on | e | om
¥ [ iemoron | s | e | omal | om0 | = | | [Laom | 500 | | e
e = [ | m |

193
19047

Hinh 3. So d6 khéi bd cong cu ph?ln mém, giao dién b cong cy, ban dd canh bao ngap lut, xuét ban
tin du bao 1ii cho tirng luu vue nghién ctru.

2.3. Thu thdp va xir Iy 56 liéu

S6 liéu IFS duoc cung cdp tai Trung tdm Dy bao khi tugng thuy vin qubc gia
(TTDBKTTVQG) v6i do phan giai 0.125x0.125 d6 twong duong véi d¢ phan giai 14km
duoc ap dung st dung. Dang mua du bao: lugng mua tich lily 6 gio mdt; Han du bao: dén 10
ngay tiép theo; S6 phién du bao trong ngay: 2 phién bat dau tir 00UTC (7 gio' Viét Nam) va
12UTC (19 gio Viét Nam) (Hinh 4). Chudi sé liéu sir dung danh gid, hiéu chinh mua IFS tir
2011-2018.

Nghién ctru thu thap s ligu quan trac tai 74 tram do mua ty dong thudc khu vuc Trung
Trung B6 (Hinh 5). Sb liéu quan trac mua tai 74 tram do mua dugc thu thdp dudi dang luong
mua do ting 1 gio mot va dudi dang cac tép tin mi dién gbc duogc giri tir tram vé. Ngudn sb
liéu nay dugc thu thap trong thoi gian xdy ra mua ctia 59 dot mua 16n dién rdng xdy ra trén
khu vuc Trung Trung Bo trong giai doan 2011-2018 (chi thu thap tir 2011 vé mang luéi do
mua ty dong noi trén bit diu hoat dong 6n dinh tir naim 2011). Bang 1 dua ra két qua théng ké
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cac dot mua 16n theo cac nam tir 2011 dén 2018 trong d6 trung binh c6 7 dot/ndm, ndm it nhat
1a 5 dot (2015) va ndm nhiéu nhat 1a 9 dot (2017). Cac dot mua trung binh kéo dai trong 3
ngdy, dot mua kéo dai nhét 1a &én 8 ngay (dot mua 16n tir ngay 9 dén 19 thang 10 nam 2011).
Trén thue té s6 liéu du bao mua tir md hinh IFS dugc cung cép dudi dang s6 liéu du bao mua
tich lfly 6 gio mot, nhung nghién ctru hudng téi danh gia du bdo mua theo cac ngudng mua
ngay nén can thém mot budc tinh toan dé tao ra lvgng mura tich liy 24h tir lwong mua tich liy
6h. S liéu mua dy bao cua IFS duoc thu thap vé dudi dang mua trén ludi trong cac tép tin co
dinh dang NetCDF. Sau khi dugc xur 1y va ndi suy vé diém tram, sd liéu lai duoc luu lai dudi
dang céc tép tin NetCDF dé thuan tién cho viéc danh gia.

Bing 1. Phan b cac dot mua 16n xay ra trén khu vuc Trung Trung Bo theo ndm trong giai doan
2011-2018 dugc st dung trong nghién ctru.
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Hinh 4. So d6 khéi qué trinh thu thap s liéu ECMWF tai TTDBKTTVQG.
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Hinh 4. Phan b theo khong gian ciia 74 tram quan tric do mua ty dong thudc khu vuc Trung Trung
Bo.
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S6 litu thiy van: Myc nudce, luu lugng, luu luong x4 cua cac hé théng hd chtra trén 03
luu vuce nghién ctiu dugc cap nhat theo thoi gian thuc tur s6 liéu cua hé théng hd chira EVN.
S6 liéu myue nude, luu lugng tai cac tram dugc cap nhat tir co s¢ dit 1i€u theo thoi gian thyc tai
Trung tam thong tin va du liéu khi tuong thuy van (Hinh 5).
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Hinh 5. Giao dién thiét lap duong dan cho bd cong cu, modul cap nhat sb lidu, giam sat sb lidu.
3. Két qua va thao ludn

3.1. Két qua danh gid mwa dy bdo IFS cho khu viee nghién ciru

Vé dur bao dinh lwong muwa: du bao tr mo hinh IFS cho sai s6 du bao dinh luong mua
tang theo han dy bdo. Tai cac ngudng mua nho va vira, mo hinh cho dy bao thién cao. Tuy
nhién, tai cac ngudng mua to va rat to mé hinh IFS lai cho du bao thién thép. Du bao dinh
lwong mua tai Quang Binh, Quang Trj 14 tot hon so véi cac khu vuc con lai & Trung Trung Bo
(Bang 2).

Bang 2. Két qua tinh toan cac chi s6 ME, RMSE, MAE va R trung binh trén toan khu vuc TTB va cac
dot mua lon dugce thir nghiém.

Han du bao

. X +24h +48h +72h +96h +120h
Chi so
ME (mm/24h) -12,18 -11,81 -12,43 -10,82 —4.,96
MAE (mm/24h) 13,18 10,24 26,53 25,64 30,23
RMSE (mm/24h) 10,95 18,71 27,36 35,48 42,20
R 0,71 0,62 0,58 0,43 0,34

Vé dir bdo pha: mé hinh IFS c6 xu hudng du bao thién cao tai cdc ngudng mua nho va
vira, thién thap tai cac ngudng mua to va rat to. Vé mit tong thé, chat lugng du bao pha mua
t6t nhat la tai cac ngudng mua nho va mua vira. Tai ngudng mua to, chét luong du bao pha
chi t6t trong 72h du bao dau tién va d01 v&i ngudng mua rat to chi 1a trong 24h dau tién.
Ngoai ra, két qua danh gia dua trén chi s6 FAR ciing cho thy du bao pha mua cta IFS bi léch
(sé6m hon hodc mudn hon) (Bang 3).

Bing 3. Bang tong hop danh gia du bao pha theo cac chi s6 BIAS, POD, FAR, ETS.

Ngudng mua . | A

Han du béo Nho Vira To Rat to
Chi s6 BIAS

24h 1,32 0,82 0,38 0,22

48h 1,22 0,91 0,55 0,43




Tap chi Khi twong Thiy van 2022, 736, 93-110; doi:10.36335/VNJHM.2022(736).93-110

Ngudng mua

Han du bio Nhé Vira To Ritto
72h 1,16 0,96 0,57 047
96h 1,17 1,04 0,61 040
120h 1,24 120 0,71 047

Chi s6 POD
24h 095 091 080 0,79
48h 085 087 075 0,73
72h 080 0,78 0,71 0,71
96h 0,70 0,76 0,69 0,56
120h 060 067 059 0,56
Chi s6 FAR
24h 025 037 048 0,59
48h 0,19 036 054 0,69
72h 0,14 039 062 0,75
96h 0,15 046 068 0,83
120h 0,19 052 072 0,87
Chi s6 ETS
24h 039 042 036 0,32
48h 0,36 040 030 0,27
72h 024 034 027 0,25
96h 0,13 029 020 0,18

100

Vé dir bdo dién muwa: ving mua du bao tir IFS thuong 1éch so véi vung mua thue té vé
phia Dong (khoang 8-16 km) va phia Nam (16-24 km). Tuy nhi€n, sai s6 vi tri ving muwa
khong dong gop nhiéu vao sai s6 tong cong. Dong gop nhiéu nhét t6i sai s6 tong cong van 1a
sai sO trong du bao dinh lugng mua. Néu xét riéng cho 18 dot mua 16n sinh 1 trén 3 lyc vuc

song nghién ctru, c6 thé thdy dién mua du bao tir IFS 1a twong ddi phu hop.

Bang 4. Két qua tinh toan cac dic trung sai s6 cho du bdo mura tir IFS trong giai doan 2011-2018 cho

ngudng mua nho, mua vira, mua to va mua rat to.

Sai s0 tong cfng

Gio trén toan bo cum Sa,i 56 Kiéu Sai sf) dich  Sai s6 thé tich X Y
dénh gis (m£n /2' 4h) dang (%) chuyén (%) (mm/24h)
Mua nho
24h 124,88 9,56 0,39 8,18 -0,73 2,09
48h 150,99 9,42 -1,33 12,54 -0,51 1,99
72h 203,08 9,32 -3,56 16,74 -0,32 2,01
96h 256,95 9,25 -6,50 20,85 -0,16 2,00
120h 306,54 9,13 —8,28 24,86 —0,08 2,10
Mua vua
24h 138,21 9,55 1,33 7,39 -0,96 1,65
48h 159,50 9,49 -2,01 11,91 -0,49 2,08
72h 208,41 9,32 -2,99 16,13 -0,49 2,22
96h 260,22 9,25 -5,70 20,23 -0,36 2,16
120h 314,10 9,16 —8,74 24,82 -0,37 2,52
Mua to
24h 121,74 9,52 2,92 6,44 -1,21 2,15
48h 171,39 9,45 0,00 10,62 -1,01 2,00
72h 221,49 9,33 -1,96 14,85 -0,49 2,42
96h 270,77 9,25 -4,59 19,04 -0,35 2,28
120h 317,58 9,17 7,67 23,58 —0,44 2,71
Mura rét to
24h 115,79 9,64 0,53 6,47 0,29 1,50
48h 158,02 9,50 0,60 9,13 -1,38 2,51
72h 228,96 9,48 -3,75 13,85 —0,88 2,27
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Saisotongcdng g a5, Saishdich  Sais thé tich

Gio trén toan bo cum (o PN X Y
dénh gi4 (mm/24h) dang (%) chuyén (%) (mm/24h)

96h 277,27 9,33 =577 18,81 —-0,43 2,69

120h 330,11 9,29 -9,86 23,57 0,32 3,14

3.2. Két qua danh gid thir nghiém b cong cu trong cong tac di béo li

S6 liéu mua du bao sau khi d3 hiéu chinh, nghién ciu tién hanh du bao thu nghiém bo
cong cu vai thoi doan du bao han vira (5 ngdy) cho mua 1ii nim 2020 véi thoi gian bét dau tir
01/09/2020-20/12/2020 cho hai luu vire Vu Gia-Thu Bon va Thach Han tai hai diém duy béo:
tram thuy van Cau Lau trén luu vuc song Vu Gia—Thu Bon va tram Thach Han trén luu vuc
song Thach Han. Két qua danh gia sai s6 dua trén Quyét dinh s6 772/QD-TCKTTV ngay
05/12/2018 vé viéc “Ban hanh quy dinh tam thoi sai s6 cho phép tai cac vi tri du bao thuy van
trén cac song thudc pham vi ca nude” cua Tong cuc Khi tuong Thuy vin [33]. Trong d6 quy
dinh sai s6 cho phép han vira mua lii duoc quy dinh trong bang 5.

Bang 5. Sai s6 cho phép du bao thity vin han vira.

Sai s han vira (5 ngay) mua lii (cm)

Tram Luu vuce - .
Trung binh Lén nhat Nhé nhat
CauLau  Vu Gia—Thu Bon 35 64 24
Thach Han Thach Han 36 82 21

3.2.1. Két qua danh gia thir nghiém bo cong cu dy béo 1ii cho luu vue Thach Han

Nghién ctru ing dung bd cong cu danh gia sai gé du bao han vtra (5 ngay) cho mua I
nam 2020 cho luu vue Thach Han v6i thoi gian bat dau tir 01/09/2020 — 20/12/2020. Két qua
danh gid sai s0 du bao dugc the hién trén Bang 7.

Bang 7. Danh gia sai s6 du bao han vira 5 ngay mua lii nam 2020.

Théi Doan D Thue Po (cm) . Tinh Todn (cm) . Panh Gia Sai S6 (cm) .
Bio y Trung Lén Nhé Trung Lén Nhé Trung Panh Lén Panh Nhé Panh
binh nhat nhat binh nhat nhat binh gia nhat gia nhat gia
O%?gg%go’ 8,1 390 -25,0 8,7 36,7  -198 0,7 Pat 2.3 Pat 5.2 Pat
lllg?géfgégo’ 6.8 380 36,0 0,6 32,5 349 6,1 Pat 5,5 Dat 1,1 Dat
126(/)(/)35%200’ 348 1230 31,0 382 1372 227 3.4 Pat 14,2 Pat 8.3 Pat
2212(/)35%30_ 17,7 640 350 286 67,0 2,2 11,0 Pat 3,0 Pat 37,2 Kg‘;‘tlg
2%?35%;)0’ 20,7 450 250 @ 222 427 23 1,5 Pat 2.3 Pat 22,7 Kg;‘t‘g
05;%%)530_ 34,5 870 -250 26,6 81,5  -22,1 7.9 Pat 5,5 Pat 2,9 Pat
0%}%3%30* 379.1 6800 20 3421 7625 246 370 Kg;‘tlg 82.5 Kg‘;rt‘g 2.6 ngrt‘g
111;%3%30— 4612 7150 1450 3985 6612 1431 627 Kg;rt‘g 53,8 Pat 1,9 Pat
126(/)}%3%30* 4094 7390 1090 4462 720, 1076 368 Kg;‘tlg 189  Pat 14 Pat
2219%3%30‘ 1294 2110 61,0 1183 2320 62,6 11,1 Pat 21,0 Pat 1,6 Pat
236 {}%f%go’ 2099 5960 530 2074 5954 520 2,5 Pat 0,6 Dat 1,0 Dat
0&}115%;)07 857 1360 50,0 876 1395 522 1,9 Pat 3,5 Pat 2,2 Pat
0166}113302200’ 1278 2780 63,0 1037 1319 60,5 24,0 Pat 146,1 Kg;?g 2,5 Pat
1;9115%200’ 240,7 4790 98,0 2410  489,1 673 0,4 Pat 10,1 Pat 30,7 Kg;‘t‘g
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Théi Poan D Thuc Do (cm) Tinh Toan (cm) Psnh Gia Sai S6 (cm)
Bé(; N Trung L(')"n Nh’() Trung L(’)’p Nh'f) Trung Panh Lé’p Panh Nh'() Panh
binh nhat nhat binh nhat nhat binh gia nhat gia nhat gia
16/11/2020 = 637 1590 100 485 1859 56 151  Pat 269  DPat 44  Dat
20/11/2020 s s B > 5 s s 4l 5 a , a
21/11/2020 —
25/11/2020 239 61,0 -13,0 17,5 474 -16,2 6,4 Dat 13,6 Dat 32 Pat
26/11/2020 — Khéng
30/11/2020 62,7 117,0 20,0 26,1 73,9 15,9 36,6 Pat 43,1 Pat 4,1 Pat
01/12/2020 — Khéng
05/12/2020 107,5 109,0 57,0 1159 191,7 53,2 8,5 bat 82,7 Pat 3.8 Pat
06/12/2020 —
10/1122020 532 780 200 456 749 204 76 Pat 3,1 Pat 04  Dat
11/12/2020 — Khéng
15/12/2020 33,5 74,0 -13,0 19,5 48,3 -38,1 14,0 Pat 25,7 Pat 25,1 Pat
16/12/2020 —
20/12/2020 64,7 97,0 -5,0 39,2 64,9 2,2 25,4 Dat 32,1 Dat 7,2 Pat
. . 81% 85% 76%
Panh gia chung Pat Pat Pat

Qua trinh du bao thtr nghiém cho mét sb tran Iii cy thé trong mua 1i nim 2020 dugc miéu
ta trong cac hinh dudi day cho tram thuly van Thach Han thu¢c luu vuc nghién ctru.

[meter] Time Series Water Level
754 i ; T

7.0
6.5

6.0

T T T T T T L RS REEEnn e na s T .
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
15-10-2020  16-10-2020  17-10-2020  18-10-2020 18-10-2020  20-10-2020  21-10-2020  22-10-2020  23-10-2020  24-10-2020  25-10-2020  26-10-2020

Hinh 6. Tran 1 tir 16/10/2020-25/10/2020.

[meter] Time Series Water Level

L o o o o e L B B e o
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
26-10-2020 27-10-2020 28-10-2020 28-10-2020 30-10-2020 -10-2020 1-11-2020 2-11-2020 3-11-2020

Hinh 7. Tran I tr 26/10/2020-04/11/2020.
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[meter] Time Series Water Level
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Hinh 8. Tran 1i tir 09/11/2020-15/11/2020.

Nhan thdy véi 3 tran i dugc danh gia, sai s6 gia tri “lon nhat” (tuong Gmg véi gia tri ciia
dinh 1i1) thi chi c6 2 tran 1 xay ra trong giai doan 16-25/10 va 26/10—4/11 nam trong sai s6
cho phép va c6 xu thé twong dong vé dudng qua trinh tinh toan véi thuc do tuy nhién thoi
gian xay xuét hién dinh 13 cta tran 1d tir 16-25/10 bi cham so véi thuc té, tran i xdy ra trong
giai doan tir 09—15/11 khong dat khi danh gié gia tri dinh 11.

Véi tran lii xay ra trong thoi doan tir 26/10—4/11, ba chi tiéu danh gia bao gom “trung
binh”, “lén nhat” va “nhé nhat” déu nam trong sai sb cho phép. Dbi voi tran 1 xay ra trong
thoi doan tir 16-25/10 chi tiéu gia tri “16n nhat” (twong ung voi gia tri ciia dinh 1) va “nhé
nhat” déu nam trong sai sé cho phép, chi co chi tidu gid tri “trung binh” 14 16n hon sai s6 so
phép. Déi 1ap v6i né 1a tran 1ii tir 09—15/11 chi ¢ chi tiéu gié tri “trung binh” nam trong sai s
cho phép, con hai chi tiéu “lén nhat” (twong tmg véi gia tri cua dinh i) va “nhé nhat” déu
dang bi 16n hon sai s6 cho phép. Véi viéc du béo thir nghiém cho mua i nam 2020 va dua
vao danh gia du bao han vira cho mua lii 2020 v6i danh gia cu thé cho 4 tran 1i xay ra trong
thoi gian thir nghiém, nhan thdy mé hinh ¢ kha nang dap tng trong du bao nghiép vu véi cac
kha nang du bao cua mo hinh dat do chinh xéc tir 76-81% trong mua It nam 2020.

3.2.1. Két qua danh gia thir nghiém bo cong cu dy béo 1i cho Iuu vuc Vu Gia—Thu Bon

_ Nghién ctru danh gia sai s6 du bao han vira (5 ngay) cho mua 1 nam 2020 véi thoi gian
bat dau tir 01/09/2020-20/12/2020 cho két quéa danh gia dugc thé hién trén Bang 6.

Bing 6. Danh gia sai s§ du béo han vira 5 ngay mua lii nam 2020.

Thuc Do (cm) Tinh Toan (cm) Panh Gia Sai S6 (cm)
Thoi Poan Du Bao Tr:ung Ld;n Nh‘é Tl:ung L(’r;n N h;é Tl:ung Dfl.lfh Lé’:l Dénh gia N h;() Dénh gid
binh nhat nhat binh nhat nhat binh gid nhat nhat

0166(/)8523;)0_ 12,9 43,0 -17,0 16,0 44,0 -13,0 3,1 Pat 1,0 Pat 4,0 Pat
lllg?ggggg(; 7,0 53,0 -35,0 12,1 51,0 -28,0 5,1 bat 2,0 Pat 7,0 Pat
126(/)(/)852350_ 23,3 85,0 -19,0 26,2 70,0 -17,0 2,9 Pat 15,0 Pat 2,0 Pat
2212(/)8533307 22,2 60,0 -23,0 23,8 60,0 -18,0 1,6 bat 0,0 Pat 5,0 Pat
Z;Sé(/)gggggo_ 24,1 57,0 -26,0 30,0 53,0 -8,0 5,9 Pat 4,0 Pat 18,0 Pat
0&9%333507 31,0 62,0 -7,0 36,0 60,0 6,0 4,9 bat 2,0 DPat 13,0 Pat
016(/)}%33330_ 131,3 347,0 -7,0 114,1 282,0 6,0 17,3 bat 65,0 Khongdat 13,0 Pat
111 gf 33330_ 235,3 449,0 83,0 210,7  447,0 24,6, 50,6 DPat 2,0 Pat 39,0 Khong dat
126(/)}%33;30_ 165,8 296,0 85,0 131,3 255,0 40,0 34,5 bat 41,0 Pat 45,0  Khong dat

21/10/2020 — 132,9 245,0 58,0 108,9 274,0 37,0 24,0 Dat 29,0 Dat 21,0 Dat
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Thuc Do (cm) Tinh Toan (cm) Panh Gia Sai S6 (cm)
Thai Poan Du Bao Tl:ung Lé;n Nh’{é Tl:ung L(');n Nh}\() Tl:ung B?’l'l}h Lé’:l Dénh gid Nh;() Panh gi
binh nhat nhat binh nhat nhat binh gia nhat nhat
25/10/2020
236{}%2330_ 1451  362,0 42,0 120,0  372,0 32,0 25,1 DPat 10,0 Pat 10,0 Pat
Oég}llﬁgégo_ 106,1 181,0 52,0 64,2 151,0 10,0 42,0 Kgg?g 30,0 Dat 42,0  Khong dat
016(/)}]15;)3;)0— 1449 3260 520 1015 2770 220 433 Kg‘;fg 49,0 Pat 30,0  Khong dat
111 g}ll 33330_ 2494 3940 121,0 168,8  386,0 56,0 80,6 Kgg?g 8,0 Pat 65,0 Khong dat
15(/)}1163(?;)0_ 76,1 213,0 10,0 41,0 90,0 -18,0 35,1 Kg(;lg 123,00 Khongdat 28,0 Khong dat
2212}11533307 40,4 85,0 -3,0 30,5 72,0 -17,0 9,9 bat 13,0 Pat 14,0 Pat
2:%}11 ﬁgggo_ 95,7 247,0 34,0 64,9 184,0 26,0 30,8 Pat 65,0 Kg;lg 8,0 Dat
0(}31233330_ 2149  369,0 78,0 163,9  382,0 53,0 51,0 Kgg?g 13,0 Pat 25,0 Khong dat
016(;/1121%3(2)20_ 74,8 125,0 37,0 70,6 102,0 33,0 42 bat 23,0 Pat 4,0 Dat
1}912533307 51,6 88,0 -7,0 64,5 102,0 4,0 12,8 bat 14,0 Pat 11,0 bat
126(/)}12525307 73,7 115,0 1,0 63,5 101,0 4,0 10,2 bat 14,0 Pat 3,0 bat
Panh gia chung 71% Dat 90% Dat 67% Dat

Qua trinh du bao thtr nghiém cho mét sb tran Iii cy thé trong mua 1i nim 2020 dugc miéu
ta trong cac hinh dudi day tai tram thuy van Cau Lau thude luu vuc nghién ctru.

[meter] Time Series Water Level Water Level
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Hinh 9. Két qua du bao thtr nghiém tran 1i tir 11/10/2020-15/10/2020.
[meter] Time Series Water Level Water Level
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Hinh 10. Két qua du bao thir nghiém tran 1 tir 26/10/2020-31/10/2020.
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[meter] Time Series Water Level Water Level
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Hinh 11. Két qua du bao thir nghiém tran 1 tir 11/11/2020-15/11/2020.

meter] Time Series Water Level Water Level
+0 T T T T T T T T T T T T T T T — THU BON 63248

External TS 1
#x CAU LAU

354

304

251

204

T T T T T T T T T T T T T T T
12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00
29-11-2020 30-11-2020 1-12-2020 2-12-2020 3-12-2020 4-12-2020 £-12-2020 8-12-2020

Hinh 12. Két qua du béo thir nghiém tran 1 tir 01/12/2020-05/12/2020.

Bén trén L duoc danh gia, sai s6 gia tri “lon nhat (trong tmg véi gid tri cia dinh 1i) déu
nam trong sai s6 cho phép va c6 xu thé twong déng vé dudng qua trinh tinh todn véi thuc do,
tuy nhién, chi c6 tran lii xay ra trong thoi doan tir 26/10/2020-31/10/2020 1a ¢6 thoi gian xuét
hién dinh 1ii tring véi thuc té, cac tran 1ii khac con chénh nhau vé thoi gian xuét hién dinh 1i
v6i sai s6 tir 6-12h. V6i tran 1i xdy ra trong thoi doan tir 11/10/2020—15/10/2020 va tir
26/10/2020-31/10/2020, ba chi tiéu danh gia bao gdm “trung binh”, “Ion nhat” va “nho nhat”
déu nim trong sai s6 cho phép. P6i v6i trin i xdy ra trong thdi doan tur
11/11/2020~15/11/2020 va tir 01/12/2020-05/12/2020 chi c6 chi tiéu 16n nhat (tuong tmg véi
gia trj dinh 1&1) ndm trong sai s6 cho phép, con hai chi tiéu “trung binh” va “nhé nhat” déu c6
gia tri du bao 16n hon sai s6 cho phép. Két qua du bao thir nghiém va danh gia du bao han vira
cho mua Iii ndm 2020 va danh gia cu thé cho 4 tran 1 xay ra trong thoi gian thir nghiém, cho
thiy b cong cu, phan mém c6 kha nang dép Gng trong dy bao nghiép vu voi cac kha nang dy
bao ctia mo hinh dat d¢ chinh xac tir 67-71% trong mua I nam 2020.

3.3. Thir nghiém bg cong cu trong cong tac canh bao ngap lut

Nghién ctru tng dung mé hinh MIKE 11-GIS, tich hop két qua mé phong tinh toan tir
mo hinh thiy luc MIKE 11 véi nén ban d6 DEM 30m x 30m dé xay dung céc kich ban ngap
theo cAp muc nude ting dan 20cm tir cAp bao dong I, cp bao dong L, 1L, 111 va cép 1ii lich st
cho ¢ 3 Iuu vuc nghién ctru. Bo ban do ngap lut duoc xay dung cho ca ba luu vyc gdm tong
s6 gén 80 ban 66 trong d6 c6 thong ké dién tich ngap va biéu d6 thong ké theo cp xa, huyén
dé hd trg cung cép thong tin canh bao, tham khao phuc vu cong tac phong chong thién tai khi
c6 su c¢b xay ra. Bo ban d6 canh bao va bleu dd théng ké dién tich ngap theo cap xa, huyén,
bang thong ké excel duoc tich hop truc tiép trong bd cong cu phan mém. Py 1a mot tai lidu
tham khao tot, hiéu qua va cung cap théng tin nhanh kip thoi khi c6 thién tai xay ra trén ba luu
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vuc nghién ciru. Dudi day 1a mot sb két qua xay dung ban d6 ngap lut theo murc bao dong li
va muc lii lich st trén ba luu vuc nghién ctru (Hinh 13-15).

CHU GIAI Pie 11 Rl . o CHU GIAT

v Tnmmius | ¥ Tram iy i

5 or
DOSAU NGAP (m)
o-0s
W os 10

BT
Rooh i X

e g oyt
C3 Ran giti Twh 4
e C C T CEnd T

Hinh 13. Ban d ngap lut theo mirc bao dong 1l va mure i lich st nam 2009 tai khu vuc ha luu song
Thach Han: (a) 4,20 m (> BDII = 4,0 m); (b) 5,60m (> BBIII = 5,50 m); (c) 7,70 m (> BBIII); (d)
7,29 m (Hrich st = 7,29 m).

CHUGIA
v T e
B Trm it

CHUGIAT

Hinh 14. Ban d6 ngap lut theo muirc bao dong Il va muc i lich st nam 2009 tai khu vuc ha luu song

Vu Gia—Thu Bon: (a) 3,20 m (> BBII = 3,0 m); (b) 4,20m (> BBIII = 4,0 m); (c) 5,0 m (BBIII); (d)
5,40 m (> Hiichse = 5,39 m) [30].
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BIEN DONG

BIEN PONG

CHU GIAI

BIEN PONG BIEN DONG

Hinh 15. Ban d ngép lut theo mirc bao dong 1 va murc lii lich st ndm 2009 tai khu vuc ha luu sdng
Tra Khic—Soéng Vé: (a) 5,20 m (> BPIIL = 5,0 m); (b) 6,80m (> BBIII = 6,5 m); (c) 7,0 m (> BDII);
(d) 8,80 m (> Hrichse = 8,76 m).

4. Két luan

Két qua nghién ctru cho thiy bd cong cu duoc xdy dung cho ba luu vuc nghién ctu
Thach Han, Vu Gia—Thu Bon va Tra Khtc-Song Vé da dap ung dugce yéu cAu dit ra va hd tro
tt cho cong tac nghiép vu du bao tai Trung tim Dy bao KTTV qudc gia. Két qua du bao thir
nghiém khi &p dung b cong cu cho hai luu vuc Thach Han va Vu Gia-Thu Bon cho két qua
budc dau kha quan véi chat luong du bao 5 ngdy tuong tu dat tir 76-81% va 67-71% cho
mua Iii nam 2020. Két qua thir nghiém bd céng cu tuong tu cho luu vire Tra Khic—Song Vé
s& duoc bo sung danh gia twong ty.

Két qua thir nghiém bd cong cu canh bao ngap lut cho ba luu vuc nghién ciru cho thiy
nghién ctru da xay dung dugc bo ban d6 tuong ddi chi tiét va ddy du trong d6 da thong ké
dugc dién tich ngap chi tiét toi cap x4, cdp huyén. Pay 1a mot tai liéu tham khao quan trong
hd trg cho cong tac thong ké, bao cédo phuc vu cong tac phong chong thién tai mot cach hiéu
qua.

Pong gop cua tac gida: Xay dung y tuong nghién ciru: D.Q.T.; Lya chon phuong phap
nghién ciru: D.Q.T.; Xt 1y s6 liéu: D.Q.T.; Viét ban thao bai bao: D.Q.T.; Chinh sira bai béo:
b.Q.T.

Loi cam on: Nghién ctru ndy dugc thuc hién dudi sy tai trg cua dé tai nghién curu khoa hoc
cap Bo “Nghién ctru tmg dung s6 liéu du bao ctia Trung tAm du bao thoi tiét han vira Chau Au
dé xay dung cac phuong an du bao 1i 5 ngay cho cac séng chinh & Trung Trung B6”, ma sb
TNMT.2018.05.35 thuéc Chuong trinh “Khoa hoc va céng nghé nhiam ning cao ning luc
canh bao, du bao khi tugng, thily van, hai van va phuc vu quan ly nha nudc vé khi tuong, thuy
vin va bién d6i khi hau giai doan 20162020, Ma s6: TNMT.05/16-20 va dé tai nghién ctru
CO SO “Ung dung thir nghiém va hoan thién bd cong cu du bao 1i 5 ngay trén luu vuc Thach
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Han, Vu Gia—Thu Bén va Tra Khtuc—Song Vé phuc vu cong tac nghi€¢p vu du bdo”, ma $6
(CS.2020.3. Bén canh do6, tac gia tran trong cam on sy giup do cua cac thanh vién chinh tham
gia thuc hién hai nghién ctru nay.

Loi cam doan: Tép thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Establishment of an integrated toolkit flood forecasting and
inundation warning for 03 river basins: Thach Han, Vu Gia—Thu

Bon and Tra Khuc—Song Ve
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Abstract: Research and applying for new scientific and technical advances and modern
new models to improve the quality of hydro-meteorological forecasting. This study has built
a complete set of integrated tools with modules that update with real-time measured rain
data, water level, discharge, and reservoir regulation activities that are integrated into the
operating systems. hydrological model (MIKE SHE) for forecasting flow to the lake,
regulating reservoirs, hydraulic model MIKE 11 to predict floods in rivers, MIKE 11 GIS
model for flood warning for downstream areas. The toolkit uses medium-term (5-day)
forecast rain data from the IFS model, which has been calibrated and evaluated as
appropriate. The results of the evaluation and trial application of one flood season for the
two basins Thach Han and Vu Gia—Thu Bon gave relatively positive results and continued
testing for the Tra Khuc—Song Ve basin. This study has built a set of flood warning maps
according to water level and flood warning level, which is an important reference document
that provides good support for flood forecasting and inundation warning to serve the
prevention of natural disasters.

Keywords: A toolkit; Flood Forecasting; Inundation warning; Thach Han; Vu Gia—Thu
Bon; Tra Khuc—-Song Ve.
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