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Bai bao khoa hoc

Xac dinh moi twong quan giira nhiét 49 khéng khi véi lwgng CO:
trao doi thuan ciia hé sinh thai trong qua trinh quang hop cia
thye vat ngdp min tai khu vue (huyén) Can Gio
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25/2/2021

Tém tit: Myc dich ciia bai bio nay 1a xac dinh mdi twong quan giira luong CO; trao doi
thuan cua hé sinh thai (NEE) v6i nhiét d6 khong khi trong qua trinh quang hop cua thue vat
ngdp man, dya trén chu01 s0 liéu do dac tai thap quan trac khi hau & rimg ngdp min Can
Gio. Pau tién, chudi s liéu quan tric vé NEE va nhiét do khong khi tir thang 6/2019 dén
5/2020 dugc Kiém tra tinh ddng nhat vé mat dit liéu dua trén cac kiém dinh Pettitt va kiém
dinh dong nhat d6 1éch chuan thong thudng (Standard Normal Homogeneity Test-SNHT).
Tlep theo, nhém nghién ctru sir dung phuong phap xu thé Sen va kiém dinh Mann—Kendall
dé danh gia mirc y nghia théng ké cua chudi sé liéu NEE va nhiét do 'khong khi. Két qua
phan tich cho thay, véi mirc y nghia 0,05, gia tri do dac NEE c6 xu thé giam trong khoang
thoi gian do dac, khoang —1,23x10~7 (gC/m?.phut)/30 phut va nhiét 6 khong khi c6 xu thé
tang 2,69x107° (°C/30 phut) theo phuwong phap danh gia xu thé Sen. Cudi cung, twong quan
gitra NEE va nhiét d¢ khong khi trong qué trinh quang hop cua thuc vat ngadp man dugc xac
dinh dya trén twong quan tuyén tinh. Vi mic y nghia 0.05 trong 1 nam lién tuc do dac NEE
¢6 twong quan nghich, tuy nhién, chi c6 1,4% su thay dbi cia NEE duoc giai thich bai nhiét
d6 khong khi theo phurong trinh hdi quy tuyén tinh y =—0,237x + 6,551, xu thé can trén y =
—0,207x + 7,400 va xu thé can dudi y=0,267x + 5,703. Va cling & muc y nghia do, nghién
ctru da x4c dinh dugc mdi twong quan tuyén tinh gitra NEE va nhiét d6 khong khi vao mua
mua va mua kho 1an luot 1a y =—0,003x + 0,089 va y = —0,498x + 13,641.

Tur khéa: Tuong quan tuyén tinh; Tinh ddng nhat; Luong CO2 trao d6i thuan ciia hé sinh
thai (NEE).

1. Mé dau

He¢ sinh thai (HST) 1a mot trong nhiing ddi tuong chiu tac dong 16n tir thay doi lugng
mua va nhiét d¢ tang (nhitng biéu hién ciia bién doi khi hau) c6 thé tao ra nhing tac dong bat
loi tiém tang ddi voi da dang sinh hoc [1]. Cong wdc da dang sinh hoc (PDSH) cho biét rang
vao cudi thé ky nay, nhiéu loai va HST s& phai vat 1on dé thich nghi véi su thay ddi cua thoi
tiét, khi hau va ty 1€ tuyét chiing s€ tang 1én. Mot s6 khu béao tdn canh quan vé kinh té—x4 hoi,
vin hoa va khoa hoc hoic 1a dai dién, 1a doc nhét hay 13 c¢6 tam quan trong vé tién hoa hay
cho céc qua trinh sinh hoc & céc ddo hodc ven bién, cira song s€ bi mét hodc bi thu hep. Do
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moi truong séng thay ddi s& tao diéu kién cho cac loai dong thuc vat ngoai lai xam nhép, phat
trién [2]. HST rung ngap man (RNM) la mot trong cac HST ¢ ngudn tai nguyén da dang
sinh hoc rat phong pht. Ngoai gi4 tri vé da dang sinh hoc, HST RNM con gop phan trong
giam thleu thién tai. Cac nghién ctru cho thay, hé thdng ré day dic cua cac loai cdy RNM cb
tac dung rat 16n trong viéc bao vé dat ven bién va ving cira song. Cac thdng ké khoa hoc cho
thay, cac dai RNM ven bién Viét Nam gop phan giam it nhat 20-50% thiét hai do béo, nude
bién dang va song than gy ra. Dic biét, hé théng RNM trdng ven dé con dong vai tro 1a tim
la chan xanh, giam 20-70% nang luong cua song bién, dam bao an toan cho cac con dé bién,
gitp tiét kiém hang nghin ty ddng cho viéc duy tu, stra chita dé bién [3].

Hién nay, dd c6 nhiéu cong trinh | nghién ctru danh gia anh huong cua cac yéu t6 khi hau
dén RNM, dic biét 1a su thay ddi vé nhiét do, do Am, nong d6 COy, lugng mua. RNM tu
nhién thich nghi tot véi su bién dong hang ngay cua ché d6 nude va nhiét do khong khi. O
khu vue nhiét déi Thai Binh Duong, RNM tai khu vuc nay c¢6 kha nang thich trng véi su thay
d6i nhiét 46 khong khi dinh ki theo mua. Tuy nhién, tham thuc vat nhiét d6i (bao gdm ca cac
khu RNM) cling ¢6 nguy co bi “stress” nhiét khi nhi¢t d§ dai duong tang 0,1 °C mdi thap ky,
tac dong trc ché ting trudng cua nhiét dd duoc chi ra qua nghién ciru ctia Short va cong sur
d6i voi RNM ven bién Caribbean [4]. Nhiét ¢ khong khi anh huong dén sy quang hop, su
mat nudc, su thoat hoi nudc va sy mat mudi cia RNM [5]. Theo nghién ctru [6] RNM co
ning suit ting truong cao nhét trong khoang nhiét do 15-25 °C. Stress nhiét bat dau anh
hudng dén ré va cay con ¢ khoang 35 °C. Ngoai ra khi nhiét d6 14 trén 30°C s& lam giam kha
nang sinh hoa ctia diép luc dan dén lam giam qua trinh quang hop, giam kha ning hap thu
carbon cia RNM [7-9]. Dac biét khi nhiét d§ khong khi dat 38—40 °C, 14 cay s€ ngirng quang
hop [8, 10].

Tai Viét Nam, trong nhirng nim gin day ciing da c6 cac cong trinh nghién ctru vé anh
hudng tir sy thay ddi cac yéu t khi hau (nhu nhiét do, do am, lugng mua) trong mbi quan hé
dbi voi cac HST ngap nudc ven bién va RNM. Pang ké 13 cac cong trinh: “Bién dbi khi hau
va da dang sinh hoc ¢ Viét Nam” [11]; “Nghién ctru kha nang ¢d dinh carbon ciia RNM trong
Khu Dy trit sinh quyén Can Gio, thanh ph H6 Chi Minh” [12]; “Nghién ctru anh huong cua
BDKH dén khu hé thyc vat RNM Can Gid va de Xudt cac giai phap bao v€” [13] nhung cac
nghién ctru nay moi chi dwa ra anh huong yéu tb muc nudce bién dang dén HST, cac cac yeu
t6 khi hau lién quan nhu nhi¢t d§ khong khi, d¢ a am, luong mua, nong do COy, ... chua dé
cap dén va mbi twong quan gitra NEE v6i nhiét 46 khong khi, d6 am, lugng mua khong dugc
tinh toan. Trong pham vi nghién ctru nay, phuong phap kiém nghiém tinh dong nhat, phuong
phap danh gia xu thé Sen va kiém dinh Mann—Kendall, phuong phap twong quan tuyén tinh
duogc st dung dé xac dinh c6 hay khong twong quan giita NEE véi nhiét 6 khong khi do dac
tai RNM Can Gio. Pay dugc xem 1a 14 phoi xanh ciia thanh phé HO Chi Minh (TP. HCM) va
bé chtra cacbon, dong vai tro quan trong d6i véi can bang Oz va CO, trong khi quyén [14].

2. Phuwong phap va sd liéu

2.1. Khu vuc nghién cuu

RNM Can Gid nam trong huyén Can Gid ctia TP. HCM. Pay la ving dat phu sa boi tu
nam & cira séng 16n thudc hé thong song Pong Nai, Sai Gon va Vam Co. Phia dong tiép giap
v6i tinh Pong Nai va Ba Ria—Viing Tau. Phia tdy giap voi tinh Tién Giang va tinh Long An.
Phia bic giap véi huyén Nha Bé. Phia nam giap véi bién Dong (Hinh 1). Khu vuec RNM gidi
han trong pham vi dia 1y tir 10°12°14” — 10°37°39” d6 vi Bac dén 106°46°12” — 107°00°50”
d6 kinh Bong [12-13].

Tram quan trac khi hau Can Gio (thap quan tric) dugc xay dung trong khu vuc Tram
Nghién ctru, img dung va thir nghiém Can Gio thudc Trung tdm Nhiét doi Viét-Nga (Hinh
1), tram cao 36 m, d6 cao so véi muc nudc bién khoang 0,6-0,7 m va toa d6 10°27°15.2” do
vi Béc, 106°53732.4” d6 kinh bong. Muc dich thanh 13p tram 1a quan tric dong nhiét, hoi
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nudce, khi CO2 va mot s6 thong s6 khi hau khac (nhu: cam bién birc xa Mat Troi dén va di,
luong mua, vén tdc gio, hudng gi6 6 d6 cao 2 m va 32 m) cua HST RNM Can Gio. Tram bat
dau di vao hoat dong va truyén sb liéu vé tir thang 3/2017 [15].
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Hinh 1. Vi tri Tram quan tric khi hau Can Gio.

2.2. 86 liéu sir dung

Trong nghién ctru ndy, s liéu ndng do6 CO, va nhiét do khong khi str dung 1a tir thang
6/2019 dén thang 5/2020 do dac tai thap quan tric, v6i tan suét ghi luu sé liéu 30 phat/lan,
tong cong 17562 sb liéu. Nong do trao d6i CO, dugce do bang may do gi6 siéu 4m ba chiéu
(Gill Instruments Limited Hamsphire, Vuwong Qudc Anh) va may phan tich khi hong ngoai
(LI-7500 RS Open Path CO»/H,0 Gas Analyzer, LI-COR, Utah) lap dat trén thap ¢ do cao
32m (Hinh 1) [15]. Nhiét d6 khong khi, dugc ghi nhan bang thiét bi HMP45C va thiét bi
TE525WS-L (Campbell Scientific, Inc., Logan, Utah) nham khao sat xu hudng bién dong
ctia qud trinh trao d6i COs tai khu vuc nghién ctru theo cac bién khi hau [15].

Téng lugng CO; trao d6i thuan ciia hé sinh thai (NEE) duoc uée tinh thong qua gia tri
do dac nong do CO; trao dbi trong khoang thoi gian trén cia RNM Céan Gid bang phuong
phap Eddy Covariance (phuong phap EC). Phuong phap nay dugc danh gid c6 co s¢ khoa
hoc r0 rang, do tin cay cao [16—17]. Hién nay, phuong phap EC dang duoc st dung rong rai
tai cac khu rirng nhiét doi [18-19], cac khu rirng nhié¢t déi [20-21] va tai rirng ngdp man [22].

2.3. Phwong phdp kiém tra tinh dong nhat

2.3.1. Phuong phap kiém tra tinh dong nhat

Tir lau cac nha nghién ctru khoa hoc dd nhén ra rang dit liéu khi hau khong dong nhét 1a
mot ngudn thong tin nghéo nan cho nghién ctru khi hgu. Cac nha thiy van thuong su dung
phan tich duong cong cuong do gap d6i dé c6 duoc thong tin dong nhat tuong d6i cua chudi
dir liéu lugng mua hay danh gia moi tuong quan gilra nhirng yéu t6 khi hau v6i nhau [23].
Trong thuc té, nhiéu cach dé kiém tra tinh ddng nhit cua dir liéu, trong d6 don gian nhat la
xéc dinh cac gia tri tham chiéu ma Iy tudng nhat 13 x4c dinh tir cac tram chat luong tot xung
quanh tram hay khu vuc nghién ctru. Nhung mét van dé c6 thé thay rd, d6 1a khong thé xac
dinh trudc cac tram nao dong nhét va c6 chat lugng tét, co sé khoa hoc 1a khong co. Vi vy,
chudi s liéu khi hau nhiéu ndm thuong s& bi anh huong do thay ddi thiét bi, vi tri, cao do,
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tréng cdy, may do bj 16i hay quan sat vién méi, ... [23]. Xac dinh tinh déng nhat cia chudi
dir liéu 1a mot bude kiém tra quan trong dé nhan blet dir liéu c6 thé sir dung dugc hay khong,
kiém nghiém cac gia thiét thong ké trong linh vyc khi hau, khi twong, thuy vin thong qua
nhirng cong thirc thuc nghiém di dugc chimg minh qua thuc nghiém va rat nhiéu cong trinh
nghién ctru trich dan [24].

Pau tién, chudi s6 liéu NEE va nhiét d6 khong khi do dac tir 6/2019 dén 5/2020, trong
12 thang v6i 17562 s6 liéu duge xir 1y bang phan mém Microsoft Excel 2016. Thir hai, kiém
nghiém Pettitt va SNHT duoc sur dung trong kiém tra tinh déng nhét caa chudi sb liéu do dac,
mirc ¥ nghia trong kiém nghiém 1a 0,05 (a = 0,05), chudi dugc xem 1a dong nhét néu gia tri
p 16n hon a (Ho), nguoc lai chudi bi nghi ngo ve tinh ddng nhat (Ha) [25]. Pettitt’s test duoc
dua ra dau tién boi Pettitt (1979), la kiém nghiém phi tham so Do d6, gia tri ctia chudi dir
liéu khong can gia dinh 1a phan bd chuan [25-26]. Cong thirc vé kiém nghiém Pettitt c6 dang:

Chudi s liéu quan tric (X) c¢6 d6 dai tir 1 dén N.

Pr=2+YK r,—k(N—-1); k=1,2,..,N (1)
Trudng hop dir li€u gidn doan tai ndm y khi gia tri Px cuc dai bang vdi Py:
Py =max |P| (v6i 1l <y <N) ()

Kiém nghiém SNHT duoc phat trién dau tién boi Alexandersson (1986) dé xac dinh
nhing sy thay do6i cua chudi dir lidu do dac. Kiém nghiém SNHT dé ap dung nhting gia tri
thong ké ctia chudi s6 liéu do dac de so sanh tram quan tric v6i trung binh nhiéu vi trj [27—
28]. Gia thiét dong nhat dua ra giéng véi kiém nghiém Pettitt. Alexandersson da dua ra chi
sO thong ké Ty dé so sanh gia tri trung binh giita v nim dau tién véi (n—v) nam cudi [23].

2 = _ (@i-9 3)
Sq
’ Tv=vZ? + (n—v)z3,véiv=1,2,...,N 4)
Trong d6 q la s6 li¢u (1, 2, ..., n dit li€u)
_ _ 1lqy
Z1 = v i=1%j
_ 1
Zp = = Licv+1Zi )

Trong trudng hop sb lidu v nam dugc xem khong dong nhat khi:
Tp = max{T,} (6)
Va gia tri To dugc tinh todn mo phdng véi mirc y nghia 0,05.

2.3.2. Phuong phap kiém nghiém phi tham s Mann—Kendall (M—K test)

Kiém nghiém Mann—Kendall dugc sir dung dé kiém tra xu thé bién d6i cua cac yéu to
khi twong thuy van theo thoi gian. M—K test so sanh do 16n twong dbi cta cac phan tir trong
chudi dit liéu, diéu nay co thé tranh duoc céac gia tri cuc dai hodc cuc tiéu cuc bd cua chudi
s6 lidu [29].

Gia thiét rang c6 mot dir lidu x; theo chudi trinh tu thoi gian (x1, X2, ... Xa V6i x; biéu dién
s6 liéu tai thoi diém 1), mdi gia tri dit liéu tai mdi thoi diém duogc so sanh véi cac gia trj trén
toan chudi thoi gian. Gia tri ban dau cta thong ké M—K test, S 1a 0 (nghia 1a khong ¢ xu
thé). Néu mot dir liéu & mot thoi diém sau 16n hon gid tri cua dit liéu & mot thoi diém nao do
trude ddy, S duoc ting thém 1; va nguoc lai. Xét chudi x1, X2, ..., Xa biéu dién n diém dit liéu
trong d6 xj 1a gia trj dir liéu tai thoi diém j. Khi d6 chi sé théng ké M—K test, S duoc tinh boi
[30-31].

N-1 N
S = z Zsign(x]. —-X;) (7)
i=l j=i+l
1 khi Xi — .X'j >0
— Trong do6: sign(x; —x;)q 0khix; —x; =0 (8)

—1khlxl—xj <0
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— Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé giam.
— Tuy nhién can phai tinh toan xac xuat di kém véi S va n dé xac dinh muc y nghia cuia
xu hudng. Phuong sai ciia S dugc tinh theo cong thirc:

1
VAR(S) = [n(n—1)(2n +5) - Yo-1ty (& = D2t + 5)| )
— Trong d6 g 1a s6 cac nhom co gia tri giong nhau, ¢, 1a s6 phan tir thugc nhom thir p.

— Gi tri chuan Z cta S tuan theo dinh ludt phan phdi chuan.
S-1

= ARG 725 >0 (10)
Z2=0,S=0
S+
Z= —[VAR(S)]l/Z'S <0 (11)

— Z ¢6 phan phdi chuan N(0,1), ding dé kiém dinh chudi c6 xu thé hay khong véi muc
y nghia cho trudc (trong nghién ctru nay dung « = 0,05).

— Hé s6 twong quan Kendall (7): 7 = %, v6i D 1a gid trj 16n nhat c6 thé cia S, —1 <
T<l1.

2.3.3. Phuong phap dénh gia xu thé Sen (Sen’s slope)

Dé xac dinh d¢ lon cua xu thé chudi Q (46 doc duong xu thé) ta dung udc luong Sen
dugc dua ra lan dau vao nam 1968 [32]. Trong d6 Q 1a median cua chudi n (n—1)/2 phan tu;

Q medlan{

} v6ii=1,2,....n—1; j>1i; Q >0 chudi c6 xu thé tang va nguoc lai.

2.3.4. Phuong phap tuong quan tuyén tinh

Trong nghién ctru phuong phap tuong quan tuyén tinh duoc st dung dé xac dinh mbi
tuong quan giita hai yéu t6 NEE véi nhiét do khong khi. Phuong phap xu thé tuyén tinh
thuong duoc st dung vé6i cac duong bién trinh it c6 dao dong 1én xudng phire tap. Thong
thudng, viéc xac dinh xu thé dugc sur dung bang ham tuyén tinh 1a phuong phap dé thyc hién
nhung khong linh hoat. Xu thé bién déi c6 thé thé hién khi biéu dién phuong trinh hdi quy 1a
ham theo thoi gian:

Y =ao +aiX; (12)

Trong d6 Y 1a gia tri cua ham; X, 14 sb thtr ty nam; ao, a; 1a cac hé s6 hoi qui. Hé sb a;
cho biét hudng ddc cua duong hdi quy, noi 1én xu thé bién dbi ting hay giam theo thoi gian.
Néu a; 4m nghia 14 xu thé giam theo thoi gian va nguoc lai. Cac hé s6 ag va a tinh theo cong
thirc sau:

ag = y+a;x (13)
Tt (e—P) (xe—%) (14)

Z?=1(xt_f)2

a, =

3. Két qua va thio luin

3.1. Két qua phan tich tinh dong nhat cia sé liéu NEE va nhiét dg khong khi

Qua tinh toan so b9, cac thong s6 co ban duoc tinh toan tir chudi dit liéu NEE va nhiét
d6 khong khi theo ngay do dac tir tram quan trac Can Gid (tir thang 6/2019 dén 5/2020) dugc
trinh bay ¢ Bang 1 va Bang 2. Trung binh NEE thang lon nhit 1a —12,924 g/24h, gié tri cyc
dai tim dugc trong chudi dit liéu khoang —7,333 g/24h vao thang 12/2019, gia tri cuc tiéu
dugc tim thay 1a —20,381 g/24h vao thang 5/2020. Trung binh nhiét do khong khi thang 16n
nhit 12 28,405 °C, gia tri cuc dai tim duogc trong chudi dir liéu khoang 29,822 °C vao thang
5/2020, gia tri cyc tiéu duogc tim thay 14 26,891 °C vao thang 2/2020.
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Bang 1. Két qua thong ké co ban cua chudi dir liéu NEE do dac tir tram quan sat Can Gio (tir thang
6/2019 dén 5/2020) (gC/m2.phut).

Ténbién  So miu  Gia tri nho nhat  Gia tri lén nhat Trung binh P 1éch chuin

NEE 12 -20,381 -7,333 -12,924 4,430

Bang 2. Két qua thong ké co ban ciia chudi dir liéu nhiét d6 khong khi do dac tir tram quan sat Can
Gio (tir thang 6/2019 dén 5/2020) (°C).

Tén bién S6 miu  Gia tri nhé nhit Gia tri 16n nhiat Trung binh  P§ 1éch chuin
Nhiét ¢ khong khi 12 26.891 29,822 28,405 0,914
NEE NEE
May-19 Aug-19 Dec-19 Mar-20 Jun-20 May-19 Aug-19 Dec-19 Mar-20 Jun-20

NEE
&

NEE
T

2 Thang 21 Théng
[ —xeE mu=-12.924 | [ —NEE - mu=-12.924 |
a) Kiém nghiém Pettitt b) Kiém nghi¢ém SNHT

Hinh 2. Két qua phén tich chudi dit liéu NEE tai thap quan tric Can Gid st dung kiém nghiém a)
Pettitt va b) SNHT.

30 30
29.5 29.5
o 5 \
< 29 \ = 29 \
2 \ \ = \ \
w 285 1 __\ x ® 285
& v j— / & V - /
/ \ /
2= / : = \ /
& 275 \ / & 275 \\ /
= < \ / 2 - /
z / 7 /
27 \/ 27 /
26.5 26.5
May-19 Aug-19 Dec-19 Mar-20 Jun-20 May-19 Aug-19 Dec-19 Mar-20 Jun-20
Thang Théang
| —air_temperature 32m  ------- mu = 28.405 I | air_temperature_32m  ------- mu = 28.405 |
a) Kiém nghiém Pettitt b) Kiém nghiém SNHT

Hinh 3. Két qua phan tich chudi dir liéu NEE tai thap quan tric Can Gi¢ sir dung kiém nghiém a)
Pettitt va b) SNHT.

Chudi s liéu NEE va nhiét do khong khi trong khoang thoi gian do dac 6/2019 dén
5/2020 duogc kiém tra tinh dong nhat théng qua kiém nghiém SNHT va Pettitt, va thé hién &
Hinh 2 va Hinh 3. Két qua cho thiy rang, voi murc y nghia 0,05, gia tri p cua ca kiém nghiém
Pettitt va SNHT 1a 0,82 va 0,34 (d6i v6i chudi s6 liéu NEE, Bang 3), gid tri p cia kiém
nghiém Pettitt va SNHT dbi v6i chudi sb liéu nhiét do khong khi lan luot 1a 0,84 va 0,32
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(Bang 4). Nhimg gia tri trén déu 16n hon mirc ¥ nghia (a = 0,05), diéu nay khing dinh rang
nhirng chuoi so liéu NEE va nhi¢t do khong khi 1a dong nhat.

Bang 3. Két qua phan tich tinh dong nhét dit liéu NEE sir dung kiém nghiém Pettitt va SNHT véi do
tin cay 95%.

Kiém nghié¢m Gia trip Gia tri cin trén Gia tri can duwéi
Pettitt 0,82 0,83 0,81
SNHT 0,34 0,36 0,33

Bing 4. Két qua phan tich tinh dong nhat dit liéu nhiét do khong khi sir dung kiém nghiém Pettitt va

SNHT véi d¢ tin cay 95%.
Kiém nghiém Giatrip Gia tri cin trén Gia tri can dudi
Pettitt 0,84 0,85 0,83
SNHT 0,32 0,33 0,30

3.2. Kiém dinh Mann—Kendall va phén tich xu thé Sen déi véi chudi sé liéu tong hrong sinh
thai thuan

Bang 5 dudi day trinh bay két qua kiém dinh M—K cho gié tri Kendall's tau nho
hon 0, diéu nay chung té lugng CO; trao d6i thuan ciia HST do dac trong mot nim
qua c6 xu hudng giam, véi mirc y nghia théng ké M—K test nho hon 0,001. Bé thdy &
hon xu thé giam, ta nhin qua két qua cua uwdc lwong Sen khoang —1,23x107°7 (gC/m2.phiit)/30
phut, cu thé hon trong Hinh 4.

Bing 5. Bang thong ké két qua kiém dinh Mann—Kendall cho chudi dit liéu quan tric ciia NEE tir
thang 5/2019-6/2020.

Théng s6 kiém dinh Kendall's tau p-value Sen’s slope

NEE (CO») -0,030 <0,0001 ~1,23x10°7

200 T

100

0

-100

-200

-300

NEE (mol/30 phut)

-400

-500
90097190
1[0 o vl

00._00 000

0:00
%(061"1“7-0 .

.00 0:00 0:00 \ 0:00 0:00
19 00:% o 019 0000119 0087 50 0007 10 0007 1o
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Theoi gian

Hinh 4. Xu thé bién d6i cua NEE theo thoi gian.
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3.3. Xdc dinh méi twong quan giita NEE voi nhiét do khong khi trong qua trinh quang hop
cua thuc vat RNM Can Gio tir 6/2019-5/2020

Tir co so kiém tra tinh dong nhat dya trén nhiing kiém nghiém Pettitt va SNHT, chudi
sb liéu do dac 30 phut tir 6/2019 dén 5/2020 cia NEE va nhiét do khong khi duoc tinh toan
twrong quan théng qua xu thé tuyén tinh, img voi muc ¥ nghia 0.05 (a = 0,05). Hai gia thiét
duogc dua ra 1a: Ho khong c6 tuong quan gitra hai bién NEE va nhiét do khong khi (néu gia
tri p 16n hon a); Ha c¢6 twong quan giita hai bién NEE va nhiét d6 khong khi (néu gia tri p
nho hon o). Két qua xac dinh xu thé duoc thé hién ¢ nhitng bang duéi day:

O Bang 6a cho két qua kiém dinh F = 243,997, véi gia tri p nh6é hon murc ¥ nghia (p <
0,001), tir day gia thiét Ho bi bac bo va rut ra ket luan rang cé m01 tuong quan tuyén tinh
gitta NEE va nhiét d6 khong khi. Tuy nhién, hé sb twong quan rat thap, khoang R2 = 0,014,
do vay chi c6 1,4% su thay d6i NEE duoc giai thich boi nhiét 6 khong khi (Bang 6b). Dya
trén Bang 6¢ ghi nhan rang NEE tuong quan nghich véi nhiét do khong khi dya trén phuong
trinh hoi quy tuyén tinh: y = —0,237x + 6,551. Vi dudng xu thé can trén 1a y = —0,207x +
7,400 va duong xu thé can dudi la y =—-0,267x + 5,703.

Bing 6. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian tir 6/2019 dén 5/2020.

a. ANOVA®?
M5 hinh Téng binh df Binh phuong F Miic y nghia
phuong trung binh

Regression 5062.111 1 5062.111 243.997 0.000°
1 Residual 364309.909 17560 20.747

Total 369372.019 17561
a. Gia tri phu thuéc: NEE
b. Du doan, Nhiet_do_khong_khi

b. Téng hop?
Mb hinh R R? Pidu chinh R? Sai s6 wérc tinh
1 0.117° 0.014 0.014 4.555

a. Du doan: (Constant), Nhiet_do_khong_khi

¢. Nhirng hé s6*

Mo hinh Hé s6 khong tiéu Hg sb tiéu chuin t Sig. 95.0% Mirc d
chuén héa tin cay cho B
B Sai s Beta Can duéi Céin trén
Hing s 6.551 0.433 15.140 0.000 5.703 7.400
Nhiet_do_khong_khi -0.237 0.015 -0.117 -15.620 0.000 -0.267 —-0.207

a. Gia tri phy thudc: NEE

3.4. Xdc dinh méi twong quan gitta NEE voi nhiét do khong khi trong quda trinh quang hop
cua thuc vat RNM Can Gio vao cac thang mua mua (6/2019—-11/2019)

Muc ndy xac dinh mbi twong quan gitra NEE va nhiét d6 khong khi thong qua xu thé
tuyén tinh, tng v61 mac y nghia 0.05 (o = 0,05). Chudi s6 liéu duge do dac trong mua mua
1a tir thang 6/2019 dén thang 11/2019. Vi hai gia thiét dugc dua ra 1a: Ho khong c6 tuong
quan giita hai bién NEE va nhiét d6 khong khi vao cac thang mua mua (néu gié tri p 16n hon
a); Ha ¢ twong quan gitra hai bién NEE va nhiét d6 khong khi vao cc thang mua mua (néu



Tap chi Khi twong Thiy van 2021, 722, 1-14; doi:10.36335/VNJHM.2020(722).1-14 9

gia tri p nho hon o). Bang 7 dudi day trinh bay két qua tinh toan tuong quan gitra NEE va
nhiét do khong khi.

Bang 7. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian cac thang mua mua (6/2019-11/2019).

a. ANOVA?
M5 hinh Téng binh phwong df Binh phuong trung F Mic y
binh nghia
Regression 0.484 1 0.484 301.156 0.000°
1 Residual 14.113 8780 0.002
Total 14.597 8781
a. Gia tri phy thugc: NEE_Mua mua
b. Dy doan: (Constant), Nhiet_do_khong_khi
b. Téng hop®
M& hinh R R? Piéu chinh R? Sai sb wéc tinh
1 0.1822 0.033 0.033 0.040
a. Dy doan: (Constant), Nhiet_do_khong_khi
b. Gia tri phu thudc: NEE_Mua mua
¢. Nhitng hé s6*
M@ hinh Hé s6 khong tiéu H& sb tiéu t Sig. 95.0% Mirc dd
chuin hoa chuén tin ciy cho B
B Sai b Beta Can dudi Can trén
(Constant) 0.089 0.005 16.272  0.000 0.078 0.100
Nhiet_do_khong_khi —0.003 0.000 -0.182 -17.354  0.000 —0.004 —0.003

a. Gid tri phy thuoc: NEE_Mua mua

Bang 7a cho két qua kiém dinh F = 301,156, voi gia tri p nho hon muc ¥ nghia (p <
0,001), tir day gia thiét Ho bi bac bo va rut ra két luan rang co m01 tuong quan tuyen tinh
gitta NEE va nhiét do khong khi vao mua mua. Tuy nhién, h¢ sd twong quan rat thip, chi
khoang R? = 0,033, tirc 1a khoang 3,3% su thay ddi NEE dugc giai thich boi nhi¢t do khong
khi vao miia mua (Bang 7b). Dya trén Bang 7¢ ghi nhan rang NEE tuong quan nghich véi
nhiét d6 khong khi dwa trén phwong trinh hdi quy tuyén tinh: y =—0,003x + 0,089. Véi dudng
xu thé can trén 1a y =-0,003x + 0,10 va dudong xu thé can dudi la y =-0,004x + 0,078.

3.5. Xdc dinh moi twong quan gitta NEE voi nhiét do khong khi trong quda trinh quang hop
cua thuc vat RNM Can Gio vao cac thang mua kho (12/2019—-05/2020)

O phan nay xac dinh mbi twong quan gitra NEE va nhiét do khong khi thong qua xu thé
tuyén tinh vao cac thang mua khé, img v6i mirc y nghia 0,05 (o = 0,05). Twong ty v6i hai
phan trén, hai gia thiét duoc dua ra 13: Ho khéng c6 tuong quan giita hai bién NEE va nhiét
d6 khong khi vao cac thang muia kho (néu gia tri p 16n hon a); Ha c6 twong quan giita hai
bién NEE va nhiét 46 khong khi vao cac thang mua kho (néu gia tri p nho hon o). Bang 8
dudi day s& trinh bay két qua tinh toan tuong quan gitra NEE va nhiét d6 khong khi.
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Bang 8. Két qua xac dinh xu thé tuyén tinh giita NEE va nhiét d6 khong khi tai RNM Can Gid trong
khoang thoi gian cac thang mua khoé (12/2019-5/2020).

a. Téng hop®
M35 hinh R R? Diéu chinh R? Sai 6 wérc tinh
1 0.172° 0.030 0.030 6.385
a. Dy doan: (Constant), Nhiet do khong khi
b. Gia tri phu thuéc: NEE_Mua mua
b. ANOVA?
M0 hinh Téng binh phwong df Binh phwong F Mikc y nghia
trung binh
Regression 10954.038 1 10954.038 268.718 0.000°
1 Residual 357827.619 8778 40.764
Total 368781.657 8779
a. Gia tri phu thugc: NEE_Mua mua
b. Dy doan: (Constant), Nhiet do khong khi
c. Hésé®
M4 hinh Hé s6 khéng tiéu Hé sb tiéu t Sig. 95.0% Mirc do
chuén héa chuén tin cay cho B
B Sai s6 Beta Can duoi Can trén
(Constant) 13.641 0.857 15912 0.000 11.960 15.321
1 Nhiet do
khong khi —0.498 0.030 —0.172 -16.393  0.000 —0.557 —0.438

a. Gia tri phu thuoc: NEE_Mua mua

Tir nhitng két qua trinh bay trén Bang 8a, b, ¢ ¢6 thé rut ra két luan rang gitra NEE va
nhiét ¢ khong khi vao céc thang mua kho ¢ tuong quan tuyén tinh véi nhau. Tuy nhién, hé
s6 tuong quan rat thip, chi khoang R2 = 0,03, tirc 1a khoang 3% su thay d6i NEE duoc giai
thich boi nhiét d6 khong khi vao cac thang mua kho. Dong thoi, NEE c6 xu thé tvong quan
v6i nhiét d6 khong khi dya trén phuong trinh hdi quy tuyén tinh: y =—0,498x + 13,641. Vi
duong xu thé can trén la y=-0,438x + 15,231 va duong xu thé can dudi la y =—-0,557x +
11,960.

3.6. Ham lwong CO; trao d6i thuan ciia HST RNM Can Gio

Phan tich, tf)ng hop cac dit liéu ghi nhan duoc trong giai doan tir thang 6/2019 dén thang
5/2020 dugc thé hién ¢ Bang 9.

Bang 9. Luong CO> trao ddi thuan ciia HST RNM trong 12 thang.

Ham lrong C trao doi Ham lwgng CO: trao

Thoi gian <
(g/thang.m?) doi (g/thang.m?)
Théang 06/2019 —109,940 —403,111
Théang 07/2019 —139,695 -512,215
Thang 08/2019 -89,908 —329,665
Thang 09/2019 —73,067 -267,913
Thang 10/2019 —108,795 -398,916
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Thoi gian Ham lwong C trao dbi Ha?m} lwgng CO: trao
(g/thang.m?) doi (g/thang.m?)

Théang 11/2019 71,317 -261,496
Thang 12/2019 —61,999 —227,330
Thang 01/2020 -102,081 —374,300
Théang 02/2020 —-137,624 —504,623
Théang 03/2020 -157,854 —578,799
Théang 04/2020 -166,755 -611,436
Théang 05/2020 -68,614 -251,587
Téng ~1287,649 —4721,394
Min -166,755 -611,436
Trung binh -107,304 -393,450
Max —61,999 -227,330

Bang 9 thé hién lugng NEE hap thu trung binh thang 13 —393,450 gCO»/m?, twong duong
~107,304 gC/m? (gi tri am thé hién HST hép thu cac bon). So véi két qua da cong bd cho
thiy kha nang hap thu cac bon trung binh thang cua thoi ky nay thap hon giai doan lién ké
trude d6 (05/2017 dén 04/2019), dat —108,835 gC/m?2 [15].

Tir 6/2019 dén 5/2020, téng luong NEE ctua HST 1a 1287,649 gC/m2.nim (tvong duong
47,2 tin COy/ha.ndm). Gia tri cao hon so véi NEE do dugc bang phwong phap EC ddi véi
cac hé sinh théi trén can (upland ecosystem) viing nhiét déi. O rimg nhiét d6i Brazil, udc tinh
NEE dao dong tir =560 dén —1190 gC/m2nam [33, 34]. O cac khu rimg trén can cta Thai
Lan, Malaysia va Indonesia gia tri NEE dao dong tir —440 dén +180 gC/m2.nam [35]. Tai
rung am thuong xanh Nam Cét Tién (tinh Déng Nai), gia tri NEE xac dinh duogc 1a 401, —
453, 513 gC/m%.nam lan lugt vao cac ndm 2012, 2013 va 2014 [20]. NEE tuong dbi cao cta
RNM Can Gio c6 thé duge giai thich do RNM lién tuc chiu anh hudng boi hoat dong thuy
triéu. Cac hoat dong nay dem dén mot ngudn carbon dang ké gém carbon hitu co hat (POC),
carbon hitu co hoa tan (DOC) va carbon vo co hoa tan (DIC) [36]. Tong hop cac nghién ctru
truge d6 cua Barr chi ra qua trinh phat thai cua cac ngudn cic bon nay s& co xu hudng ha
thap wdc tinh ho hap cua h¢ sinh thai Xuat phat tir cac phep do EC. Do vy, chi s6 NEE c¢6
thé chiu tac dong boi yeu to vi tri thap quan trac nam gén cdc cura song Pong Tranh, Long
Tau va Xoai Rap. Boi yéu t6 dia 1y nay, khu vuc quan trac lién tuc tiép nhan ngudn cac bon
do6i dao do thuy triéu tap trung cac dong POC, DOC va DIC doc theo cac con song dd vé
khu vuc ctra song.

4. Két luan

Két qua nghién ciru cho thay, phuong phép kiém tra tinh dong nhat di xac dinh chudi sé
liéu NEE va nhiét d6 khong khi do dac tir thang 6/2019 dén thang 5/2020 c6 tinh dong nhat
theo hai kiém nghiém Pettitt v4 SNHT. Nghién ctru ghi nhan gia tri p déu 16n hon mirc y
nghia (a = 0,05), d6i v&i chudi NEE gia tri p lan lugt bang 0,82 (kiém nghiém Pettitt) va 0,34
(kiém nghiém SNHT), d6i v6i chudi nhiét d6 khong khi gia tri p bang 0,84 (kiém nghiém
Pettitt) va 0,32 (kiém nghiém SNHT). Néi cach khac, khoang 82% va 84% rui ro khi loai bo
Ho d6i véi kiém nghiém Pettitt, khoang 34% va 32% rui ro khi loai bo Ho dbi véi kiém
nghi¢m SNHT.

Kiém nghiém Mann—Kendall va phuong phap dénh gia xu thé Sen cho biét, chudi sé lidu
NEE trong mot nim qua c6 xu thé giam khoang —1,23x10~7 (gC/m2.phat)/30 phit véi muc ¥
nghia nhé hon 0,05. Bén canh d6, dya trén ham twong quan tuyén tinh da ghi nhan NEE
tuong quan tuyén tinh nghich véi nhiét 6 khong khi qua phuong trinh hdi quy tuyén tinh:

y =—0,237x + 6,551, duong xu thé can trén 1a y =—0,207x + 7,400 va duong xu thé can dudi
lay=-0,267x + 5,703 & muc y nghia nho hon 0.05. Bén canh dé, & mirc ¥ nghia bang 0,05,
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nghién ctru da xac dinh dugc mbi tuong quan tuyén tinh giita NEE va nhiét 6 khong khi vao
mua mua va mua kho lan luot 1a y = —0,003x + 0, 089 va y =-0,498x + 13,641. Tuy nhién,
do s6 lidu quan trac con it nén tuong quan gitra hai yéu to trén rat thap, can tiép tuc cac nghién
ctru voi ké hoach 1au dai trong do6 x¢t thoi gian quan trac dai hon va xem xét day du cac moi
lién hé gitta luong CO; trao ddi thudn cia HST duogc xac dinh qua phwong phap EC véi cac
yéu td khi hau khac nhu: do am, luong mua, ap suit tai RNM Céan Gio.

Dong gop cua tac gia: Xay dung y tudng nghién cou: N.V.T., D.P.L., T.T.H., H.C.T.; Lua
chon phuong phap nghién cuu: N.V.T., T.T.H., H.C.T.; Xu ly s6 lieu: N.V.T.,P.P.L,H.C.T.;
Viét ban thao bai bdo: H.C.T.; Chinh sira bai bdo: N.V.T., T.T.H., P.T.L.

Loi cam on: Nghién ctru nay dugc thuc hién dudi sy tai tro cua dé tai nghién ctru khoa hoc
cép Thanh phd H6 Chi Minh 1a “Nghién citu dnh hwdng cia bién doi khi hiu dén kha nang
dy trit Carbon cua cdc hé sinh thdi tw nhién rung ngdp man Can Gio va dé xudt cdc giai
phap thich ung”, trong thoi gian thyc hién 18 thang.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chép loi ich trong nhom tac gia.
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Determinating of the correlation between the air temperature
with Net ecosystem exchange of CO: during photosynthesis of
mangrove plants in Can Gio mangrove forest

Nguyen Van Thinh!, Do Phong Luu!, Ho Cong Toan?, Tran Tuan Hoang?,
Pham Thanh Long?.
Joint Russian—Vietnamese Tropical Scientific Research and Technological Center;
thinh39b@gmail.com; dophongluu@gmail.com
2 Sub-Institute HydroMeteorology and Climate Change; hocongtoanhdh@gmail.com;
hoangkttv@gmail.com; longphamsihymete@gmail.com

Abstract: The purpose of this study is determine the correlation between the Net ecosystem
exchange of CO; (NEE) and the air temperature during the photosynthesis of mangrove
plants, based on a series of measurements at the climate monitoring tower. in Can Gio
mangrove forest. First, the series of observational data on NEE and air temperature from
June 2019 to 5/2020 was checked homogeneity about data based on Pettitt tests and
Standard Normal Homogeneity test (SNHT). Next, the research team used the Sen trend
method and the Mann—Kendall test to evaluate the statistical significance of the NEE data
series and the air temperature. The analytical results showed that, with significance level of
0.05, NEE measured values tended to decrease during the measurement period, about —
1.23x1077 (gC/m?.min)/30 minutes and the air temperature. tends to increase 2.69x107
(°C/30 minutes) according to the Sen trend assessment method. Finally, the correlation
between NEE and air temperature during the photosynthesis of mangrove plants is
determined based on a linear correlation. With a significance level of 0.05 for 1 year
continuously, the NEE measurement is inversely correlated, however, only 1.4% of the
change in NEE is explained by the air temperature according to the linear regression
equation. calculate y =—0.237x + 6.551, the trend of the upper bound of y =—0.207x + 7.400
and the lower trend of y = 0.267x + 5.703. And, this also significance, the study determined
linear correlation between NEE and air temperature in rain reason and dry reason such as 'y
=-0.003x + 0.089 and y =—0.498x + 13.641.

Keywords: Linear correlation; Homogeneity; Net ecosystem exchange of COa.
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Tém tit: Hién nay viéc sir dung cac san pham cong ngh¢ thong tin phuc vu cong tac quan
ly, giam sat & cac nganh, linh vy dang rat phd bién va hiéu qua. Theo quy dinh ciia Luat Khi
tuong thuy van nam 2015, ho so k¥ thuat cac tram 1a mdt trong céc loai thong tin, dir li¢u khi
tuong thily van can duge quan 1y, giam sat. Nham dap tng cac yéu cau vé quan 1y hoat dong
mang ludi tram quan trac khi tuong thuy van theo hudng tu dong, hién dai, nghién ctru nay
da phat trién thanh cong b cong cu phan mém quan 1y hoat dong mang ludi tram khi tuong
thity vin, phan mém co thé cai dit trén cac thiét bi di dong thong minh, cho phép nguoi s
dung dé dang truy cap, quan ly, theo doi tryc tuyen tinh hinh hoat dong cua tung tram quan
tric, gitp nha quan 1y c6 thé dua ra cac quyét dinh kip thoi dé xir 1y cac tinh hudng, su ¢d
cling nhu phuc vu cong tac chi dao, diéu hanh hing ngay dbi v6i hoat dong cia mang luéi
tram.

Tir khéa: Ung dung quan 1y, gidm sat mang luéi tram quan tric khi twong thuy van; HO so
ky thuat tram; Quan ly hoat dong tram quan trac khi tugng thuy van.

1. Mé diu

Trong nhitng ndm gan ddy, mang ludi tram quan tric khi trong thuy van duoc Dang va
Nha nudc quan tam dau tu hién dai hoa, théng qua dau tu nhiéu du 4n tang cuong nang luc
quan trac sir dung nguén von trong nudc va von vién trg ciia nude ngoai. Két qua, mang ludi
quan tric khi twong thuy vin ciia Viét Nam dang dan dugc nang cap tu dong, tién tlen hién
dai, mat do day hon va da dang cac loai mo hinh tram. Sy phat trién manh m& vé s6 luong
tram va cong nghé quan tric cling d dat ra bai toan cho cac nha quan 1y mang ludi tram, can
phai nim bit tinh hinh hoat dong cua cac tram mot cach chinh xac, nhanh nhat, c6 hé théng
dé dua ra cac quyet dinh phuc vu cong tac chi dao, didu hanh, ciing nhu khic phuc kip thoi
cac sy cb vé thiét bi, dam bao hoat dong lién tuc, d6n dinh ctia mang luéi tram [1].

Hién nay, v6i sy phat trién manh mé cua thiét bi di dong thong minh da tao ra moi truong
rong moé cho cac nha thiét ké phan mém phat trién cac tmg dung phuc vu nhu cau cta con
nguoi, dic biét sir dung rat higu qua cong tac quan ly, giam sat trong nhiéu nganh, linh vuc.

Nhén thdy tinh uu Vi€t cua pham mém cai dit trén thiét bi di dong thong minh co6 thé dap
mg dugc cac yéu cau trong cong tac quan ly, giam sat hoat dong ctia mang lui tram quan
trac,nghién ctru nay da x@y dung thanh cong bo cong cu giam sat hoat dong mang ludi tram
khi tuong thily van, c6 thé cai dat trén cac thiét bi di dong nhu dién thoai thong minh, may
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tinh bang c6 két ndi internet, gitip cac nha quéan 1y c6 thé giam sat hoat dong mang ludi tram
mot cach truc tuyén, lién tuc.

2. Phuwong phap nghién ciru

2.1. Gioi thiéu ung dung trén thiét bi di dong

Mot phan mém Gng dung dugc thiét ké cai dat chay trén cac thiét bi di dong nhu dién
thoai thong minh, may tinh bang va céc th1et bi di dong khacdugc goi tat 1a ¢ ‘ng dung trén
thiét bi di dong”. Cac ung dung thuong co san thong qua cac nén tang phan phdi img dung
(con goi la ctra hang tng dung), bét ddu xuét hién vao nam 2008 va thuong dugc diéu hanh
boi cac chi s& hitu cta hé diéu hanh di dong,nhu Apple App Store, Google Play, Windows
Phone Store, va BlackBerry App World. M6t s6 ing dung dugc cung cap mién phi, trong khi
mot s6 tmg dung ngudi dung phai tra kinh phi [2].

Thuat ngu “ing dung” 1a mot rat ngan cua thuat ngir “phan mém tmg dung”, thudng duoc
viét 1a “app’ (Vlet tat ctia tir application trong tiéng Anh), tir “app”tr¢ thanh tur rét phd bién
trong nam 2010.Ung dung di dong ban dau dugc cung cap voi muyc dich thong tin téng quat va
cac dich vu théng dung trén mang toan cau, bao gom email, lich, danh ba, va thi truong chimg
khodn va thong tin thoi tiét. Tuy nhién, nhu cau chung ctia nhirg ngudi sir dungthiét bi di dong
va kha nang phat trién ctia cac nha 1ap trinh d3 mé rong thanh céc loai khac, chang han nhu tro
choi di dong, tu dong hoa nha may, GPS va cac dich vu dya trén dia diém, dinh vi, cac ting
dung y té, giam sat, theo rdi sirc khoe, kinh doanh, van tai,ngan hang va c6 thé img dung phuc
vu giam sat, quan 1y hoat dong trong nhiéu nganh, linh vuc khac nhau.

2.2. Phwong phap nghién curu

Bd cong cu giam sat hoat dong mang ludi tram quan trac khi tuong thuy van duogc chia
lam 02 phan, phan thir nhat 1a co s dir liéu ve ho so k¥ thudt tram , phan thir hai 1a phan mém
hién thi cai dat trén thiét bi di dong (app), chi ti€t phuong phap nghién ctru nhu sau:

2.2.1. Xay dung ho so k¥ thuat tram dién tir

Nghién ctru d3 sir dung nén tang MySQL dé xay dung hd so ky thuat tram dién tir cho
toan b tram cua mang ludi tram quan trac khi twong thity van qudc gia, MySQL la mot hé
thng quan tri co s& dir liéu ma ngudn mé (Relational Database Management System, viét tat
1a RDBMS) hoat dong theo md hinh client-server twong thich voi nhiéu ha tang méy tinh
quan trong nhu Linux, macOS, Microsoft Windows, va Ubunt [3,4].

2.2.2. Xay dung tmg dung (app) quan 1y hd so hoat dong tram trén thiét bi thong minh

Dé xay dung duoc tng dung phuc vu giam sat, quan 1y hoat dong ctia mang ludi tram
quan tric khi tuong thuy van, nhom nghién ctru dé dat ra myc tiéu lya chon ngdn ngir 1ap
trinh phu hop dé xay dung. Ung dung di dong phai hoat dong 6 6n dinh trén cac thiét bi co hé
diéu hanh iOS va Android, ¢ chirc nang veé giam sat, quan ly thong tin vé hoat dong, trang
thiét bi ctia cac tram clia mang ludi quan trac khi twong thiy van, chirc ning hién thi trén ban
dd mang ludi tram khi tuong thuy van va thong bao vé tinh trang hoat dong cta hé théng
tram, cung cap cho nguoi sir dung céac bao cao dir liéu cua cac tram quan trac mot cach chinh
xac va nhanh chong. Véi uu dlem tbc d6 nhanh trong xu ly dit liéu trén thiét bi di dong thong
minh, kha ning hd trg va xir I t6i wu héa cao, c6 thé phat trién trén moi truong Android va
i0S, ngir 1ap trinh React Native do Cong ty cong nghé Facebook phat trién da dugc nhom
nghién ciru lya chon dé xay dung ting dung giam sat hoat ddng mang ludi tram quan tric khi
tuong thuy van [5, 6].


https://vi.wikipedia.org/wiki/Google_Play
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Thu thip thong tin vé ho

s¢ ky thuat tram -

’ ) ) X4y dung Ung
dung ket noi
trén thiét bi

—» thong minh
bing ngon ngir
lip trinh
Tao co s& dit liéu bing React Native
nén ting MySQL
S0 liéu quan trac

Hinh 1. So db cac budc thuc hién xay dung bo coéng cy giam sat.

2.3. Thu thdp thong tin, dir liéu

Thong tin, dir liéu phuc vy xay dung hd so ky thuét tram dién tir gom tén tram, loai tram,
toa do, vi tri, nhén su, ho so thiét bi, qué trinh bao dudng, thay thé, klem dinh.D liéu quan
trac (ca tram thii cong va tu dong) s& duge luu vao co sd dit liéu theo bang mau cé san, duge xay
dung pht hop véi tity theo loai tram, kiéu tram, yéu t6 quan tric s& truy cap vao timg ving nhd
dit liéu theo yéu cau.

3. Két qua nghién ciru

3.1. Cdc hoat dong ky thudt chinh dé xdy dung bé cong cu

Trong nhimg ndm qua dugc s quan tam ciia Nha nudc, Chinh phu, hé thong mang luéi
tram quan trac khi tuong thuy van quoc gia da dugc dau tu thong cac du an trong va ngoai
nuoc (ODA Y, Nhat, Phan Lan, Han Quoc va WB4, WB5...). Hién tai, mang ludi tram quan
tric khi twong thity vin qudc gia c6 khoang 187 tram khi twong, 242 tram thily van va 20 tram
hai van, 13 tram khi tuong tu dong doc lap, 162 tram thuy van tu dong ddc 1ap, 14 tram bic
xa tu dong (Hinh 2).
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Hinh 2. Ban d6 mang lu6i tram quan tric khi trong thuy van quéc gia.

Dé thuc hién dugc yéu cau giam sat hoat dong cua toan bo cac tram quan tric thudc
mang ludi quan tric khi twong thuy van qudc gia, nghién ctru di xay dung thanh céng bo
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cong cu giam sat hoat dong cua tat ca cac tram nay thong qua cac hoat dong k¥ thuat dugc
nhém nghién ctru thuc hién nhu sau:

3.1.1. X4y dung CSDL hd so dién tir ky thudt tram

a. Xay dung co sé dir li¢u

HO6 so k¥ thuat tram 1a thanh phan co ban nhét va quan trong nhét ctia phan mém quan 1y
hoat dong mang ludi KTTV. Nhin vao hd so tram ta s& biét lich st hoat dong cua tram, nhimg
bién d6i trong thoi gian hoat dong cua tram. Ho so ki thuat tram dugc cac quan trac vién tai
tram hodc don vi quan ly tram ty dong ghi chep thanh hd so gidy, viéc ghi chép lich sir hoat
dong cua tram chi giai quyét duoc van de luru trit, rat bi dong trong phuc vu  cong tac quan ly
va ra quyét dinh. Bang viéc Gmg dung nén tang MySQL, mot co s6 dir liéu vé ho so dién tu ky
thuat tram dugc tao, thong tin vé moi sir thay d6i ddi véi hoat dong tram quan tric c6 the
dugc cap nhat nhanh chong théng qua viéc nhap, stra d6i cac thong tin tir may tinh c6 két nbi
internet co6 cai dat phﬁn mém trinh duyét (Hinh 3).
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Hinh 3. Co s6 dir liéu hd so k¥ thuét tram x4y dung trén nén ting MySQL.

Do cong tac quan 1y tram quan trac khi tuong thily vin dugc phéan cép va chia theo thim
quyén cho Dai khi tuong thuy van khu vyc. Vi vay, co so dir liéu vé ho so dién tir ky thuat
tram can dugc phén quyén truy cap vao h¢ thong. Cu thé dugc phan thanh 04 cip gdm: cép
trung uong, cap dai khu vuc, cip tinh va cap tram (Hinh 4)

Tai cép trung vong dugc phan cép cho 03 d6i twong goém:

— Quan tri hé thong: thyc hién quan Iy tat ca ngudi dung, tram quan trac danh muc.

— Quén tr tram: quyén thém stra x6a thong tin tram khong c6 quyén vé ngudi dung, xem,
1ap bédo cao, cho mot loai tram cu thé.

— Nguoi dung, khach: dugce quyén xem thong tin, tai thong tin, dit liéu cac thong ké, bao
cao (khong c6 quyén thém, stra thong tin)

Tai cap dai khu vuc duoc phan quyén cho 03 dbi tuong gom:

— Quan tri hé thong: quan ly nguoi dung, ¢ dai, tram.

— Quan tri tram: quyén thém stra x6a thong tin tram khong c6 quyén vé nguoi ding, xem,
1ap bédo cao, cho mot loai tram cu thé, chi c6 quyen truy cap co so dir liéu cia dai minh.

— Nguoi dung, khach: dugce quyén xem thong tin, tai thong tin, dit liéu cac thong ké, bao
cao (khong c6 quyén thém, sira thong tin).

Tai cap tinh, phan quyén cho 02 d6i tuong gom:

— Quan tri tram cua tinh: quan 1y nguoi dung, tram thudc tinh.

— Ngudi ding: duge quyén xem thong tin tram, xem tai dit liéu, thdng ké, bao cao (xem,
khong co sura x6a).
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Tai cip tram: phan quyén cho 01 ddi tuong 13 trudng tram, quan 1y thong tin cta tram
minh quan ly.

m HYMOC

Qudn tr vidn [ Dang xudt

Danh sdach tram Danh sach tram offline Danh sdach tram cd mua
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12 4

Bdo cdo hé sa trgm

Hinh 4. Giao dién truy cap thong tin danh cho quan tri hé thong.

b. Xay dung chirc niang thong ké

Ngoai phan quyén truy cap cho hé thong, co sd dir liéu vé ho so ki thuat tram con duoc
b sung chirc ning thong ké, dé hd trg cho chirc ning ndy, cac bang biéu duoc thiét ké sn
cho tung loai dit liéu. Ngoai ra, chirc ndng théng ké con thiét ké dé tu dong lya chon céc tri
s6 dic trung cua dit liéu quan tric tir cac tram khi twong thuy vin (Hinh 5).

/;"\ Indngké  Baocao  Cudn iy
@ PAI KHI TWQNG THUY VAN KHU VIJC BONG BAC

Danh sach Tram Danh sach Tram Offline Danh sach Tram cé mua
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2 CanBing -

3 tamMTKKTD Pha ién 2R4Cen Baity

4 Phi Li&
BrPanien 3 tram MTKK TD Pha

5 Thir nghigm Han Quéc li&n
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Hinh 5. Giao dién chirc nang thong ké trong co s& dit liéu.

3.1.2. X4y dyng tmg dung (app) quéan 1y hoat dong mang ludi tram trén thiét bi di dong

Dé phuc vu hiéu qua cong tac quan ly hoat dong mang ludi tram quan trac khi tuong thuy
van, nghién ctru da dat ra cac yéu cau dé thiét ké ing dung, huéng téi muyc dich tién loi, de su
dung, d& quan ly. Cac tiéu chi dit ra ddi voi tmg dung khi xay dung phai dap tmg mot sb yéu
cAuvé hién thi nhu: vi tri cta tram trén ban dé,trang thai hoat dong cua tram, mic canh bdo
cua tram, loai tram theo icon, kiéu tram, cong cu tim kiém tram trén ban dd, théng ké hoat
dong cua tram.
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Thong qua su dung ngdn ngir 1ap trinh React Native, nghién ctru da xay dung thanh cong
mot ing dung (app) quan 1y hoat dong cua cac tram khi tuong thity van, cai dat trén thiét bi
thong minh cam tay nhu dién thoai di dong, méy tinh bang, v6i ddy du cac tinh nang:

a. Hién thj theo dang ban dd

V6i muc dich dua cho nguoi ding c6 goc nhin tryc quan nhat, ing dung di thiét ké hién
thi mang ludi tram trénban d6 Google map, gitip ngudi dung c6 thé danh gia duoc mat do
tram trén toan quéc, phan biét dugc cac loai tram (theo cac ion khac nhau), nhan biét duge
tram dang hoat dong, tram dang bi truc trac hodc ngung hoat dong thong qua hién thj mau sic
cua icon (Hinh 6).

import React, {Component} from ‘react’;
import { =
stylesheet,
view, b
ActivityIndicator, Mua ’kcr\ﬁ Thiy Van | | Hai Van |  Khi Tugng | | Méi Truting
:_l;%li:_‘s-t ! ELRALL
i
Tuu(haE'IeOpamty 3 ﬁé'ﬁ
_f_g'gge’ - h g ‘ Kham Chau
f & N i
} from ‘react-native’; hS ... e i
import Mapview from 'react-native-maps’; \
import sStationmarkermanual from . /stationMarkermanual’; 7 ] &
import {Marker} from 'react-native-maps'; 1 % Nﬁ‘
import {ListItem, SearchBar} from 'react-native-elements’; ©, % 4i Phong
import Geolocation from '@react-native-community/geolocation’; > A
h W
import {getDistance} from "genlib’; - J€
ang @
export default class Map extends Component { Lao ‘“
constructor (props) { - e
super (props); ' A
this.state = { . By A
isLoading: false, Vieng|Chan— ¢
markers: [], -
data: [],
search: '’
I"E?'ICII"I N, L
atitude: 21.000711305008683, £ Jeue
10ng1tude 105.82767080515623, b
latitudepelta: 0.3,
longitudeDelta: 0.3, n baN

rain: false,
wind: false, 2 7 d\
hydro: false, | ’ Yiet Nam
marine: false, R % N
weather: false, e
envi: false, N

(i}

Hinh 6. Giao dién tng dung giam sat hoat dong mang ludi tram cai dat trén thiét bj di dong thong
minh.

Cac tram quan trac hién thi trén ban d0, nguoi dung c6 thé cham vao biéu tugng tram,
phan mém s& hién thi ddy du cac thong tin ctia tram nhu: thong tin trong ho so ky thuat tram,
tinh trang thiét bi, tinh trang hoat dong, théng ké cac dic trung, hién thi bién trinh cua s6 lidu
quan tric theo thoi gian, tinh trang vi pham hanh lang k¥ thuat...vv. Ngoai ra, nguoi st dung
c6 thé theo ddi hoat dong cuia tram theo dai khu vue, do danh sach tram dé dugc sap xép quan
1y theo dai khu vuc (Hinh 5).

b. Chirc ning tim kiém

Puoc thiét ké nén nén ban d6 cua Google map, nguoi dung co thé str dung chtrc nang tim
kiém trén thanh cong cu (search bar) dé tim kiém tram theo tén, chirc nang tim kiém c6 ho trg
goi ¥ tén néu ngudi dung khong nh¢ day du tén tram.

c. Chirc nang thong ké

Chtrc ning nay duoc thiét ké dé hién thi cac dic trung thong ké cua cic tram quan tric.
Céc thong tin co ban cta timg tram bao gdm muyc nudc, Obs va PIN. Cac ban tin duoc gui
theo thoi gian 10 phut, voi muc nudc hién tai, Obs luong mua va dung luong pin con lai. Dya
trén cac thong tin d6 c6 thé danh gia mirc do thay doi, dua ra nhan dinh cac truong hop co thé
xay ra (Hinh 7).
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Hinh 7. Giao dién hién thi cac dic trung thong ké cua céac tram.

3.2. Tinh hiéu qua thu nghiém ung dung giam sat hoat dong mang lwoi tram

Ung dung hoat dong t6t trén ca hai hé diéu hanh iOS va Android, cac tinh ning hoat dong
6n dinh, khong xay ra hién tuong thoat hodc treo ung dung trong khi sir dung. Khong géy ra
xung dot vdi cac phan mém khac khi hoat dong. Ung dung cung cap cac cong cu can thiét cho
viéc quan ly hé théng mang lu6i quan trac khi tuong thuy van.

bi cung cép cho ngudi st dung nhimg céng cu can thiét cho viéc khai thac nhanh sb liéu,
cung cp lap cac bao cio theo yéu cau. Cho phép ngudi quan tri vién giam sat hé thong mot
cach truc quan, co6 thé bao caotinh trang hoat dong mang ludi tram mot cach nhanh chong va
chinh xéc, giup nang cao ning luc quan 1y hé théng mang ludi tram.

4. Két luan

Ung dung cong ngh¢ phan mém trong quan Iy cac nganh, linh vuc kinh té—x3 hoi da va
dang duoc thuc hién rit hidu qua, dic biét cac linh vuc c6 ddi tuong lién quan dén khong
gian, thoi gian nhu khi tugng thiy van. V61 nhitng tinh nang uu viét ctia vi¢e sir dung ngon
ngir 1ap trinh, nhém nghién ciru da xay dung thanh cong b trng dung (app) quan ly, gidm sat
hoat dong cua cac tram khi tuong thuy van, thong qua ing dyng nay, can b quan ly dugc
trang bi thiét bi nhu dién thoai di dong, may tinh bang c6 két noi internet co thé ndm bét toan
b thong tin, tinh trang hoat dong cua tat ca cac tram quan tric khi twong thuy van trén toan
quoc moi luc, moi noi.

Ung dung quan ly, giam sat hoat dong mang ludi tram quan tric khi twong thuy van da
hoan thién va chay thir nghiém thanh cong, cho phép ngudi dung truy van va hién thi thong
tin, hoat dong cua tram theo thoi gian thue, tro gitp nguoi ding ¢ co s dé dua ra cac quyét
dinh nhanh chong, kip thoi trong hoat dong chi dao, diéu hanh.

Pong gop cha tac gia: Xay dung y tudng nghién ctru: V.N.L., T.D.B.; Lva chon phuong

phap nghién ctru, xay dung bd cong cu: N.M.H., N.V.L.; Viét ban thio bai bao: T.D.B.;
Chinh stra bai bao: V.N.L.
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Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua duoc cong bd ¢ ddu, khong duge sao chép tir nhitng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Study on building mobile software for operation and monitoring
hydro—meteorological station network
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Abstract: Currently, the use of information technology products for management and
supervision in all sectors and fields is very popular and effective. According to the Law of
Meteorology and Hydrology 2015, technical records of stations are one of the types of
hydro—meteorological information and data that need to be managed and monitored. In
order to meet the requirements of automatic and modern management of
hydro—meteorological monitoring stations, this research has successfully developed a set of
software tools for managing the network of meteorological stations. Hydrology, software
can be installed on smart mobile devices, allowing users to easily access, manage, and
monitor online activities of each monitoring station, helping managers to make timely
decisions to situations and incidents as well as serve the daily direction and administration
for the operation of the station network.

Keywords: Application of management and monitoring of hydro—meteorological
monitoring station network; Technical records of stations; Management of
hydro—meteorological monitoring stations.
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Tém tit: Muc tiéu cta nghién ciru 1a phan tich va du tinh xu thé bién d6i cac yéu t6 khi hau
trong twong lai cua tinh Ninh Thuan. Phuong phép kiém dinh phi tham sb s& duoc st dung
trong nghién ctru nay bang hai phan tich Mann—Kendall va Theil-Sen. Két qua nghién ctru
da cho thay nhiét do trung binh c6 xu hudng tang voi trung binh nam tang 0,01 °C, lugng
mua trung binh ndm tang thém 11,01 mm, d¢ bdc thoat hoi tiém ning tang 0,013 mm, va
d6 4m trung binh nim giam 0,01%. Bén canh d6, két qua du tinh xu thé so voi giai doan
nghién ctru cho thdy dén cubi thé ky 21 nhiét d6 trung binh nam ting 0,8 °C, lugng mua
tang trén 880,8 mm, lugng bdc thoat hoi tiém ning ting 9,04 mm, va d6 am giam 1,0%. Két
quéa nghién ctru da déng gop thém vao co s dit liéu cho ap dung kiém dinh phi tham sb
trong linh vuc quan li Tai nguy@n va Méi trudong. Cung véi d6, nghién ciru di cung cip
thém cho dia phuong mot cong cu nghién ciru vé xu thé bién déi dac diém khi hau, gitp cac
co quan, t6 chirc hiéu hon vé dic diém khi hau dé tir 46 c6 nhitng chién luoc, giai phap dé
thich ing va giam nhe tic dong cua han han dén kinh té—x4 hoi cua dia phuong.

Tir khéa: Nhiét do; Luong mua; D6 am; Bdc thoat hoi tiém ning; Mann-Kendall; Theil-
Sen.

1. Mé dau

Ninh Thuén la mét tinh thudc vang Nam Trung B¢ cua Viét Nam, voi phia Dong giap
Bién Déong, phia Béc gidp voi tinh Khanh Hoa, phia Tay giap véi tinh Lam Ddng, va phia
Nam giap véi tinh Binh Thuan (Hinh 1). Ninh Thuan dugc nhan dinh 1a mot tinh khé han
nhit ca nude véi diéu kién Khi hau Thay van khic nghiét [1-4], dong thoi day ciing 13 noi
c6 nguy co sa mac hoa va tai nguyén dt co nguy co suy thoai & mirc do nghiém trong 6 Viét
Nam [1,5]. Véi lugng mua trung binh ndm ghi nhén dugc tai Ninh Thudn rat thap vao khoang
750 mm, sé gid ning trong nam rat cao khoang 2700-2800 gio, lwong bde hoi nude tiém
nang kha cao vao khoang 1500 mm/nam la nhirng nguyén nhan gy ra han han ¢ Ninh Thuén
[6]. Dé ‘nghién clru v¢ dac dlem khi hau thong thudng s& nghién ciru cac yéu td nhiét gio,
mua, ning, am, bdc hoi, va ning nong [4]. Tuy nhién, véi muc ti€u nghién ctru dic diém va
du tinh tinh xu thé bién d6i dic diém khi hau tinh Ninh Thuén nén nghién clru tap trung mot
§0 ) yeu c6 lién quan dén han han nhu: nhiét do, lugng mua, bde thoat hoi tiém nang, va do
am.

2. Phuwong phap nghién ciru

2.1. Dir liéu nghién curu

Trong nghién ctru nay, tac gia str dung dir liéu nghién ctru ¢ tram Phan Rang. Tuy nhién,
do thoi gian quan tric vé luong mua, nhiét do, va ¢ am khac nhau nén dir liéu chudi thoi
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gian cia cac yéu t6 s& khong thong nhat. Vi nhiét do trung binh duoc 1dy tir nam 1993—
2016; Luong mua lay tir 1981 dén nim 2016; Do am 1ay tir 1993-2016; Bdc hoi tiém ning
lay tir 1986-2016. S6 liéu duge sir dung trong nghién ctru duge iy tir nhitng ngudn co gia
trj va d6 chinh xac cao tir Trung tdm Khi twong Thity Van Quéc Gia, Trung tdm Khi turong
Thuy vin khu vyc Ninh Thuan, Nién gidm théng ké tinh Ninh Thuén. Riéng vé sb liéu vé do
bdc thoat hoi tiém ning, nghién ctru di sir dung phuong phap Thornthwaite [7], day ciing 1a
phuong phap duoc ap dung phd bién trén thé gidi lién quan dén thu thap dir lidu vé bdc thoat
hoi tiém ning [8-13].

1087300E 1W0E45TE WSOTE 1057150
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Hinh 1. Khu vyc nghién ciru ctia dé tai.

2.2. Phuong phap nghién ciru

Dé nghién cru xu thé va du tinh bién d6i dic diém khi hau tinh Ninh Thuan, tac gia st
dung phuong phéap thong ké phi tham sd. Trong phan tich phi tham s6 thi phéan tich Mann—
Kendall (MK) va do déc Theil-Sen (TS) duoc dung trong nghién ctru nay. Phan tich MK va
TS [14-17] dugc ing dung trong nhiéu linh vyc lién quan dén danh gia xu thé bién ddi va du
tinh cac gié tri trong mot chudi dit liéu thoi gian. Trong linh vuc Khi twong va Thuy vin céac
phan tich nay duoc ing dung nhiéu trong cic nghién ctru vé xu thé bién ddi nhiét do, luong
mura, va han han trén thé gisi [18-24]. Tai Viét Nam, phuong phéap duoc sir dung ngay cang
phd bién trong cac nghién ctru vé xu thé bién doi cac yéu t6 lién quan dén Khi twong va Thiy
van [25-28]. Theo do, phan tich MK duoc tinh theo cong thirc (1):

S = Iil i sgn(x; — x;) (1)

i=1 j=i+1
V61 Sgn (xj— xi) dugc tinh theo cong thire (2):
+1 néu (xj > x;)
Sgn (xj- x;) =<0 néu (xj = x) (2)
—1 néu (xj < x;)
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Néu ké:[ qua tinh toan cho ra chi s6 S duong (S > 0) thi gi4 tri tinh c6 xu hudng tang,
nguoc lai néu S am (S < 0) thi gia tri tinh c6 xu huéng gidm. Tuy nhién, can phai xac dinh y
nghia cua xu hudng cta gia tri ching ta phai tinh phuong sai ciia S va n. Do d6, VAR(S)
dugc tinh theo cong thire (3):

g
1
VAR(S) = — [n(n - )(2n + 5) - Z t, (t, — 1)(2t, + 5) @3)
p=1

Dé tuan thii theo luat phan phdi chuan trung binh 0, phwong sai 1, chi sé Mann—Kendall

(Z) duoc tinh theo cong thire (4):
. os-1
~ [VAR(S)]V?’
Z=0,khiS =0
S+1 4)
=——+—— khiS <0
VAR(S72"

khi§ >0

Va néu két qua Z duong (Z > 0) thi gia tri can danh gia c6 xu huéng ting va néu két qua
Z am (Z <O0) thi gia tri can danh gia c6 xu huéng giam.

Bén canh d6, dé xac dinh mirc d6 tang hay giam ciia gia tri can phan tich, nghién ciru
can phan tich thém do déc TS. TS (Q) duoc tinh theo cong thirc (5):

!

0= ﬂ v6ii=123..n (5)
i"—i
Trong d6 Q 1a d6 dbc giira hai diém x; va x/; x| dit liéu do luong tai thoi diém i'; x;
dir liéu do luong tai thoi diém i; i’ thoi gian sau thoi gian i; Ngoai viéc tinh Q ra dé co
dugc ude tinh d6 doc can phai tinh d doc trung binh (Q'). Theo d6, Q'dugc tinh theo cong
thure (6):

QIN+1]+Q[N+2] Néu N la chan ©)
2

N+1 )
{ o= Néu N [a 18

bay la phép thir hai mét véi do tin cdy 100 (1-a) %. Két qua néu Q' (+)duwong thi gia
tri ting va néu gia tri Q'(—) thi gia tri do6 giam.

Bén canh do, két qua duy tinh xu thé ting ctia nhiét d6, lwong mua, do am, va luong bdc
thoat hoi tiém niang duoc tinh theo hé thuc (7):

Xa = (TSj*(Ya—Yi))+Ygt (7)
Trong d6 X 12 Xu thé; a 12 nam mudn du tinh; TS; 1a gia tri Theil-Sen trong giai doan

tinh; Ya la nam can dy tinh; Yi 1a ndm duoc chon 1am chuan dé dy tinh; Y 14 gia tri cta
nam chuan du tinh.

3. Két qua va thao ludn
3.1. Bac diém khi hdu giai dogn nghién curu

3.1.1. bic diém veé nhiét do va luong mua

Nhin chung trong giai doan nghién ctru, nhi¢t d6 trung binh ¢ Ninh Thuan dao dong tir
27,1 °C dén 27,5 °C, va nhiét d¢ trung binh cao nhat trong giai doan nay la 27,6 °C va thap
nhat 1a 26,6 °C. Khi hau ¢ Ninh Thuén c6 hai mua ro rét [a mua mua (thang 9 dén thang 11)



Tap chi Khi twong Thiiy van 2021, 722, 23-37; doi:10.36335/VNJHM.2020(722).23-37 26

va mua kho (thang 12 dén thang 8) nén nhiét do giita hai mua c6 sy chénh léch nhau. Vao
mua mua nhiét do trung binh dao dong tir 22,6 °C dén 27,3 °C, trong khi nhiét do trung mua
khd cao hon mua mua tir 27,3 °C dén 27,5°C (Hinh 2a). Bén canh d6, Ninh Thuén 13 mot
trong nhitng tinh c6 lwong mua rat thp véi lugng mua trung binh nam giai doan nghién ctru
dao dong tir 7,4 mm dén 115,4 mm. Luong mua ciing ¢ sy phan hoa giita miia mwa va mua
kho, lugng mua trung binh giai doan nghién ctru la 157,3 mm trong khi mua khé c6 103,3
mm; vao mua mua lugng mua cao nhit 320 mm (1981) va thap nhit 1a 50 mm (1982); mua
kho lwong mua rat thip, v6i voi luong mua thap nhit 1a 18 mm va cao nhat 1a 269,4 mm
(Hinh 2b).

280 = 400
—o— Nhiétdi g binh nfim [ E i o |l
3 ] —o— Migtdg TB Mia mam B Lo mn i
—w— Nligtd TH rma khd B Lucng min i khe

Nhiét 45 ("C)
.u
e
Luromg nura ()
g

. | | u,hﬂhhl i \“l || ,|HLH “ H

1990 1995 2000 s 010 w15 0m 1980 1985 1990 1595 2000 2005 o 1} 201

Nam Nam

(a) (b)

Hinh 2. Déc trung nhiét d6 trung binh ndm (a) va lwgng mua (b) tai tram Pha Rang.

3.1.2. bic diém vé do am va luong bdc thoat hoi tiém nang

D6 4m & Ninh Thuén trong giai doan nghién ctru dao dong tir 73% dén 78%. Phan tich
hinh 3a c6 thé thiy d6 4m trung binh ndm ctia Ninh Thuan thap nhat vao khoang 73,3%, cao
nhét 78,6%, voi nén 4m trung binh ndm thap hon trung binh ctia miia mua va cao hon trung
binh mua kho; vao mua mwa do 4m twong dbi cao v6i do am thap nhét 74,4% va cao nhat 1a
82,3%; do 4m vao mua kho dao dong tir 72,3% dén 77,8% (Hinh 3a). Luong bdc thoat hoi
tiém ning & Ninh Thun kha cao voi trung binh nam luén trén 140 mm véi lugng bdc hoi
dao dong tir 142 mm dén 160 mm. Vé lugng bdc thoat noi tiém ning trong giai doan nghién
cho thay lugng boc hoi cao nhit 160,8 mm va thip nhat 1a 140,6 mm. Xét theo mua thi lugng
bbc thoat hoi tiém ning & mua khd cao hon ca miia mua va trung binh nim; V&i mua kho
lwong bdc hoi trung binh giai doan nghién ciru dat 153,8 mm, trong khi mua muwa luong bdc
hoi dat 135,9 mm va trung binh nam dat 149,3 mm (Hinh 3b).
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Hinh 3. Biéu d6 thé hién d6 4m (a) va lugng bdc thoat hoi (b) hang nim & Ninh Thuén.
3.2. Xu thé bién doi nhiét do, lvong mua, do am, va luong béc thodt hoi tiem nang

3.2.1. Xu thé bién d6i nhiét do trung binh nim

Két qua phan tich xu thé cho thdy nhiét do trung binh ¢ Ninh Thuan dang ¢ xu huéng
bién ddi theo chiéu hudng ting giam khac nhau. Két qua cho thay trong nim chi c6 thang 2
va thang 3 1a hai thang c6 xu hudng giam va cac thang con lai c6 xu hudng tang (Bang 2).
Cu thé vao thang 2 va 3 gia tri MK cho két qua am véi gia trj 1an luot: gia tri S 12 —14 va -9,
d 1éch chuan S 1 40,17 va 40,01, chi sb Z 1a -0,324, 0,2, va do tin cay 1a 0,373 va 0,421.
Tuy nhién, trong hai thang nay, xét vé xu thé giam rd nét nhat chi c6 thang 2 con thang 3 MK
giam nhung d6 déc Sen khong co. Vi thang 2 do dbc TS dat 0,00596 twong duong voi nhiét
do thang 2 c¢6 xu hudng giam xuong 0,00596 °C, nguoc lai vao thang 3 do déc TS cho ra két
qua 13 0. Céc thang con lai diéu ting véi muc ting nhiét do twong tng d6 dc TS. Cu thé,
vao thang 1 s€ tang 0,00417 °C/nam, thang 4 tang 0,00667 °C/nam, thang 5 tang 0,020
°C/nam, thang 6 va 7 khong tang, thang 8 tang 0,00667 °C/nam, thang 9 ting 0,0248 °C/nam,
thang 10 tang 0,0143 °C/nam, thang 11 tang 0,0342 °C/nam, va thang 12 tang 0,0306 °C/nam
(Bang 2).

Két qua phan tich xu thé nam cho thiy trong ndm nhiét d6 trung binh ting 0,01°C/nam,
mirc ting nay twong Gmg véi két qua tinh d6 déc TS 14 0,01; Gid tri S cua trung binh nam dat
tuwong d6i cao 1a 43, d6 1éc chuan S 12 39,72, chi s6 Z 1a 1,057 va do tin cay p-value 12 0,145.
Bén canh d6, két qua phan tich MK va TS theo cic miia mwa va mua kh ciing cho thiy xu
huéng ting & hai mua nay. Theo d6 déc TS nhiét d trung binh hai mua c6 xu hudng ting
trong d6 miia mwa ting nhiéu hon mua khé véi 0,0225 °C/nim so v6i 0,00833 °C/nam. Riéng
mua mua, chi sb p-value bang 0,0165, chi s6 nay phul hop véi mire ¥ nghia thong ké (p<0.05)
déng nghia véi viée do tin cdy vao mua mua la rt cao voi gia tri S rat cao dat 86, do 1éch
chuan S bang 39,85, gid tri Z bang 2,133 va d6 doc TS bang 0,0225 (Hinh 4a).
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Phan tich Mann-Kendall va Theil-Sen nhiét do trung binh mia mwa Phan tich Mann-Kendall va Theil-Sen lwgng mua mia kho
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Hinh 4. Xu thé bién d6i nhiét d6 (a) va luong mua (b) trung binh nam.

3.2.2. Xu hudng bién ddi lvgng mua trung binh nim

Két qua diém dinh cho thiy luong mua dang c6 xu huéng ting trén dia ban tinh Ninh
Thuén (Bang 3). Trong do c6 hai thang c6 xu hudéng giam la thang 8 va thang 9, cac thang
con lai 6 xu hudng tang. Vi cac thang tang, xét ve y nghia thong ké chi ¢o cac thang 1, 3,
7 va 11 1a c6 gia tri thdng ké vé6i chi sb p—value dat gia trj 1an lugt 13 0,009, 0,042, 0,012 va
0,04; gia tri Z > 0 dong nghia v&i xu hudng ting véi gia tri Z lan luot 1a 2,35, 1,733, 2,264,
1,757; gia tri S twong ddi cao va 1an lugt bang 158, 121, 166, 130 va do léch chuan S bang
66,81, 69,23, 73,42, 73,42, 73,42 va 73,41. Cac thang c6 xu hudng tang luong mua la 1, 3,
7, va 11 thi thang 11 6 chi sb TS cao nhét bang 3,761 twong duong véi mue ting luong mua
14 3,761 mm/nam, cac thang con lai véi muc tang lugng mua 0,0158 mm/nam (thang 1),
0,092 mm/nam (thang 2), va 1,316 mm/nim (thang 7). Ciing theo két qua kiém dinh luong
mua trung binh ndm dang c6 xu hudng ting theo chi s6 TS 12 11,01 mm/nam, két qua nay rat
c¢6 ¥ nghia vi d6 tin ciy cao v6i p-value bang 0,004. Xem xét dén mua mua va mua kho, két
qua cling chi ra dugc cd hai mua c¢6 xu hudng tdng véi mua mua cao hon mua khd. Vao mua
mua, gia tri S duong véi S bang 118, do 1éch chudn S 1a 73,4, gia tri Z dat 1,594, p-value
bang 0,0555, va d6 doc TS dat 2,167 (twong duong tang 2,167 mm). Vao mua kho, chi s6S
duong voi gia tri S bang 146, d6 1éch chuan S bang 73,42, chi s6 Z bang 1 975, va p—-value
bang 0,0241; voi chi s6 nay cho thdy vao muia kho xu huéng ting lugng mua rat cé y nghia
théng ké va thong qua chi sb TS cho thay két qua lwong mua vao mua khé c6 thé ting 1,476
mm/nim twong Gng vai chi sb TS 1a 1,476 (Hinh 4b).
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Bang 2. Két qua phan tich xu thé bién doi nhiét do trung binh nam.

, . Thang Mua
Ket qua kiem dinh Ca nim
1 2 3 4 5 6 7 8 9 10 11 12 M.Mua M.Khé

M-K Test Value (S) 12 -14 -9 33 33 8 1 18 55 56 66 54 43 86 34

Critical Value (0,05) 1,645 -1,645 -1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645 1,645

Standard Deviation of S 40,14 40,17 40,01 39,67 40,05 40,07 39,97 40,15 40 39,84 40,18 40,21 39,72 39,85 39,92

Z Standardized Value of S 0,274 -0,324 -0,2 0,807 0,799 0,175 0,0 0,423 1,35 1,38 1,618 1,318 1,057 2,133 0,827

Approximate p—value 0,392 0,373 0,421 0,21 0,212 0,431 05 0,336 0,0885  0,0837 0,0529 0,0937 0,145 0,0165 0,204

Theil-Sen Slope 0,00417 -0,00596 0,0 0,00667 0,0202 0,0 0,0 0,00667 0,0148  0,0143 0,0342 0,0306 0,01 0,0225 0,00833

Theil-Sen Intercept 16,6 37,41 26,5 14,74 -11,77 28,95 28,5 15,09 -1,987 -1,736 —42,24 -36,14 7,155 -18,05 10,5

95% LCL of Slope (0,025) -0,05 -0,0625 -0,0286 -0,0143 -0,025 —-0,0333 -0,0312 -0,025 —0,00909 0,0 -0,0073 -0,0167  -0,00753 0,0 -0,0127

95% UCL of Slope (0,975) 0,05 0,0333 0,0295 0,0357 0,06 0,0431 0,0253 0,0333 0,04 0,0333 0,0566 0,0781 0,025 0,0364 0,0252

Bang 3. Két qua phan tich xu thé bién ddi luong mua trung binh nam.
) . Thang Mua
Két qua kiém dinh Ca nam
1 2 3 4 5 6 7 8 9 10 11 12 M.Mua M.Khd

M-K Test Value (S) 158 71 121 106 56 118 166 -78 42 102 130 53 196 118 146
Critical Value (0,05) 1,645 1,645 1,645 1,645 1,645 1,645 1,645 -1,645 -1,645 1,645 1,645 1,645 1,645 1,645 1,645
Standard Deviation of S 66,81 60,82 69,23 70,1 70,41 73,42 73,42 73,42 73,42 73,42 73,42 73,3 73,42 73,4 73,42
Z Standardized Value of S 2,35 1,151 1,733 1,498 0,781 1,594 2,247 -1,049 —-0,558 1,376 1,757 0,709 2,656 1,594 1,975
Approximate p-value 0,009 0,125 0,042 0,067 0,217 0,056 0,012 0,147 0,288 0,085 0,04 0,239 0,004 0,0555 0,0241
Theil-Sen Slope 0,0158 0,0 0,092 0,18 0,692 0,958 1,316 -0,552 -0,638 1,917 3,761 0,424 11,01 2,167 1,476
Theil-Sen Intercept -31,26 0,0 -180,8 -353,1 -1337 -1857 -2576 1151 1403 -3697 —7388 -822,6 -21273 —4188 —2882
95% LCL of Slope (0,025) 0,0 0,0 00  -00335  -0,764 -0,256 0,201 -1,615 -3,186 -1,192  -0,399 -0,775 3,782 0,358 0,0152
95% UCL of Slope (0,975) 0,18 0,0 0,302 0,68 2,86 2,349 2,381 0,466 1,512 5,375 7,519 2,635 20,66 4,145 3,421
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Bing 4. Két qua phan tich xu thé bién doi chi sb boc hoi tiém nang (PET).
, . Théang Mua
Ket qua kiem dinh Ca nim
1 2 3 4 5 6 7 8 9 10 11 12 M.Mwa  M.Khd

M-K Test Value (S) 61 -1 -138 -43 -4 63 12 -68 182 193 106 67 56 247 -1

Critical Value (0,05) 1,645 -1,645 -1,645 -1,645 -1,645 1,645 1,645 -1,645 1,645 1,645 1,645 1,645 1,645 1,645 ~1,645

Standard Deviation of S 58,8 58,82 5881 58,62 58,81 58,8 58,74 58,77 58,75 58,82 58,81 58,78 58,81 58,8 58,82

Z Standardized Value of S 1,02 00  -233 -0,716 0,051 1,054 0187  -1,14 3,081 3,264 1,785 1,123 0,935 4,184 0,17

Approximate p—value 0,154 05 00099 0,237 048 0,146 0426 0127 0,00103 549E-04 0,0371 0,131 0175  1,44E-05 0,432

Theil-Sen Slope 0,219 00 -0435 -0,132 -0,00588 0,335 0,0091 0,392 0,613 0,576 0,339 0,256 0,113 0,54 -0,0143

Theil-Sen Intercept -338,9 101,6 1006 4353 2093 4769 1742  968,1 -1074 -1016 -560,9 -408 —75,71 -943,1 181,8

95% LCL of Slope (0,025) -0,188 0,374 0,709  -0,395 0,858 0,281 0,557 -1,185 0,265 0,287 -0,016 -0,151 -0,087 0,299 -0,287

95% UCL of Slope (0,975) 0,575 0,263 -0,069 0,326 0568 1,019 0578 0,288 1,049 0,783 0,648 0,665 0,324 0,758 0,231

Bang 5. Két qua phan tich xu thé bién d6i d6 4m trung binh nam.
) N Théang Mua
Keét qua kiem dinh Nam

1 2 3 4 5 6 7 8 9 10 1 12 M.Muwa M.Khd
M-K Test Value (S) -67 -41 -9 -13 -45 18 -1 41 —24 -10 43 13 -10 5 -11
Critical Value (0,05) -1,645  -1,645 -1,645 -1,645 -1,645 1,645  -1,645 1,645 -1,645 -1,645 1,645 1,645 ~1,645 1,645  -1,645
Standard Deviation of S 40,25 40,28 40,22 40,3 40,25 40,21 40,28 40,22 40,27 40,26 40,28 40,28 40,27 40,28 40,3
Standardized Value of S -1,64  -0,993 -0,199 -0,298 -1,003 0,423 0,0 0,995 -0,571 -0,224 1,043 0,298 -0,224 0,0993  -0,248
Approximate p-value 0,0505 0,16 0,421 0,383 0,137 0,336 0,5 0,16 0,284 0,412 0,149 0,383 0,412 0,46 0,402
Theil-Sen Slope -0,117 01 -0,00749  -0,0392  -0,0789 0,05 0,0 00578  -0,0437  -0,0167 0,135 0,0283  -0,0125 0,014  -0,015
Theil-Sen Intercept 306,3 271,9 89,56 153,9 2344 2562 75,05 -39,32 167,1 1136  -1933 18,14 100,6 51,13 104,6
95% LCL of Slope (0,025) -0,231 0,258 -0,136 0.2 -022 0111 -0,158  -0,0426 -0,283 0,174 -0,154  -0,158  -0,0886 -0,156  -0,0964
95% UCL of Slope (0,975) 0,0524 0,06 0,0925 0,19 0,0974 0,194 0,2 0,228 0,162 0,148 0,357 0,31 0,0635 0,161  0,0861
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3.2.3. Xu huéng bién d6i luong bdc thoat hoi tiém ning

Két qua phan tich xu thé cho thiy luong bdc thoat hoi tiém ning c6 nhiéu bién dong voi
5 thang c6 xu hudng giam va 7 thang c6 xu hudng ting (Bang 4). Phan tich bang 4 c¢6 thé
thiy tir thang 2 dén thang 5 va thang 8 12 cac thang c6 xu huéng giam véi gia tri S 1an luot 1a
~1,-138, —43, -4, va—68; do léch chuan S lan lugt 1a 58,82, 58,81, 58,62, 58,8, va 58,77; chi
s6 Z dat 1an luot 13 0, —2,33, -0,716, —0,051, va —1,14; chi s6 p—-value lan luot 12 0,5, 0,00992,
0,237, 0,48, va 0,127; xét vé gia tri thong ké thi thang 3 chi s6 p-value cho thay c6 ¥ nghia
thdng ké hon cac thang khac. Bén canh d6, két qua do doc TS cho thiy luong bdc thoat hoi
tiém ning giam & thang 3 1a 0,435 mm/nam, thang 4 1a 0,132 mm/nam, thang 5 1a 0,00588
mm/nim, thang 8 14 0,392 mm/nam. Dbi vai cac thang c6 xu hudng ting 1a thang 1, thang 6,
thang 7, thang 9 dén thang 12 thi gia tri S dao dong trong khoang 12 dén 193; d6 léch chuan
ctia cac thang nam trong khoang 58,6 dén 58,7; chi s6 Z duong, cao nhét 13 thang 9 va thang
10, thang c6 y nghia thong ké 1a thang 9, 10 va thang 11 véi p—value lan luot 1a 0,0013,
0,000549, va 0,0371; Thang 10 13 thang c6 gia tri cao nhat trong cac thang con lai v6i hé sb
TS tang 0,576 tuwong ung voi tang 0,576mm/nam, véi gié tri S cao nhét 193, do 1éch chuén
dat 58,82, gia tri Z dat 3,264 (Hinh 5b). Luong bbc thoat hoi tiém ning nim ciing c6 xu
hudng ting véi chi s6 Z duong la 0,935, chi s0 TS la 0,113 tuwong tmg véi tang thém 0,113
mm/nim. Ngoai ra, xét theo yéu t6 mua thi luong bdc thoat hoi tiém ning ctia mua mua co
xu hudng tang va mua mua 6 xu hudng giam. Vao mua mua, két qua tinh cho thiy chi s6 Z
duong dat 4,184, gia tri S rat cao 13 247, d6 1éch chuan S dat 58,81 va chi so p—value dat y
nghia thong ké la 0,000144; ngoai ra, két qua phan tich TS dat 0,54, chi sé nay cho thiy
lwong bdc hoi tiém ning ting 0,54 mm/nam (Hinh 5a).

Phan tich Mann-Kendall va Theil- Sen PET mua mua Phan tich Mann-Kendall va Theil-Sen PET thang 10

PET (mm)

(@) (b)

Hinh 5. Xu thé bién ddi lvong bdc thoat hoi tiém ning miia mua (a) va thang 10 (b).

3.2.4. Xu hudéng bién d6i ¢ am trung binh nim

D6 am trung binh ndm giai doan nghién ctru c6 su bién dong trong nim va theo mua.
Két qua phan tich bang 5 cho thay, trong nim d¢ am c6 xu huéng giam vao cac thang 1-5,
thang 7, thang 9-10; cac thang con lai ¢ xu hudng tang. Véi cac thang giam, gia tri S 4am
dao dong tir —67 dén —1, chi s6 Z &m vé6i dao dong trong khoang 0,5 dén —1,6; 6 dbc TS
cho thy vao cac thang giam do 4m c6 thé giam tir 0,00749 dén 0,1. Céc thang c6 xu hudng
tang 1a thang 6, thang 8, thang 11, va thang 12 véi gid tri S ludn duong (S>0); d6 léch chuan
S cua cac thang dong tir 40,2 dén 40,3; chi sé Z 1an luot cua cac thang 1an luot 13 0.423,
0,995, 1,034 va 0,298 va d9 tin cdy cua cac théng tang trong khoan 0,1 dén 0,4, voi chi sO p—
value 16n hon 0,05 nén y nghia thong ké khong nhiéu. Xét muc d6 ting giam do 4 am trung
binh theo dd dbc TS, ¢6 thé thdy trong ndm chi c6 bon thang c¢6 xu hudng ting d6 am rd rét
do la thang 6, thang 8, thang 11 va thang 12 v6i mire tang (%) lan luot 14 0,05, 0,0578, 0,135,
0,0283; Két qua phan tich TS cac thang giam ciing cho thay tir thang 1-5, thang 9-10 vai
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muc giam lan luot trong mdt nam 1a 0,117%, 0,1%, 0,00749%, 0,0392%, 0,0789%, 0,0437%,
0,0167%, trong do thang cé xu hudng giam manh 1a thang 1 (Hinh 6). Xét theo trung binh
nam va theo muia, d6 4m c6 xu hudng ting vao mua mua, giam vao mua kho va trung binh
nim. Theo bang 5, gia tri S ciia mua mua 1a 5 cdon mua kho 1a =11 va nam 1a 10, chi s6 Z
ctia muia mua 1a 0,0993, muia kho 12 -0,248 va trung binh nam 1a —0,224; vé y nghia thong ké
c4 mua mua, mua kho va trung binh nim chi vao khoang 0.4 16n hon muc ¥ nghia thong ké
p-value (p <0,05). Chi s6 d6 déc TS cho thdy mdi nim d6 4m ting thém 0,014% vao mua
mua, mua kho giam 0,015% va ca nam giam 0,0125%.

0.15

0.10 4

0.05 - L]

0.00 L

D§ dbc Theil-Sen
[ ]

-0.05 4

-0.10 4 [ ]

-0.15

Théang

Hinh 6. D6 déc TS d6 4m trung binh ndm giai doan 1993 —2016.

3.3. Dy tinh xu thé bién déi dic diém khi hdu & Ninh Thudn

Dua vao két qua phan tich MK va TS, két qua du tinh dic diém khi hau tinh Ninh Thuan
thong qua gia tri trung binh nam cda nhi¢t do, lugng mua, boc thoat hoi tiém nang va do am.

3.3.1. Dy tinh xu thé bién ddi nhiét d6 va lugng mwa nim

V&i mure tang trung binh ndm 1a 0,01 °C/nam nhiét do trung binh nam & Ninh Thuin
dang c¢6 xu hudng tang va du tinh trung binh 10 nam nhiét d6 trung binh nam tang thém
0.1°C, tang 0,2 °C cho mua mua, va 0,08 °C cho mua khd. Vi nhiét do trung binh nam 2016
1a 27,5°C, dy tinh dén ndm 2026 nhiét do trung binh tang I&n 27,6 °C, nim 2056 nhiét do du
tinh ting 27,9 °C, va dén cudi thé ky 21 nhiét d6 trung binh ting 1én 28,3 °C; Vao mua mua
nhiét d trung binh ting thém 0,8 °C dén cubi thé ky 21 va nhiét do trung binh mua kho ting
0,7 °C (Hinh 7a).

Két qua nghién ctru cho thdy luong muya trong giai doan nghién ciru ting trung binh
11,01 mm/nam dy tinh lugng mua, dy tinh dén nam 2026 tang 1én 183,8 mm (nam 2016 la
73,7 mm), nam 2056 luong mua dat khoang 514 mm, va cudi thé ky luong mua dat dén 954.5
mm tang 880,8 mm so v4i nam 2016; Vao mua mua luong mua tang vi nam 2016 lugng
mua dat 191,9 mm dén nam 2056 ting 1én 268,6 mm, va dén cudi thé ky lugng mua ting 1én
dén 365,3 mm; Vao mla khé luong mua ting thap nhat voi trung binh ting 1,5 mm/nim,
nam 2016 lugng mua dat 113,4 mm, dén nam 2056 luong mua tang 1én 173,4 mm, va dén
cudi thé ky lwong mua dat khoang 231,5 mm (Hinh 7b).
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Hinh 7. Dy tinh xu thé bién ddi nhiét do (a), va luong mua (b).

3.3.2. Du tinh xu thé bién d6i bdc thoat hoi tiém ning va do 4m nim

Luong bdc thoat hoi tiém ning ¢ Ninh Thuan c6 xu huéng tang theo trung binh nam,
mua mua va mua kho c6 xu hudng giam. Do bdc thoat hoi tiém nang trung binh nim ting
0,113 mm/nam va c6 xu hudng tang tir 2016 dén cudi thé ky 21; Tuy nhién, vao mia mua
luong bdc thoat hoi tiém ning ting cao nhit véi trung binh ting thém 0,54 mm/nam. Két qua
du tinh cho thdy vao mua muwa lugng bdc thoat hoi tiém ning tang tir 138,5 mm nam 2016
1én dén 160,1 mm giira thé ky 21, va cudi thé ky 21 tang 1én181,7 mm; vao mua kho lugng
béc hoi tiém ning c6 xu hudng giam khoang 0,014 mm, dy tinh dén nam 2056 lugng bbe hoi
tiém nang giam tur 145,4 (2016) xudng con 144,8 mm va dén nam 2096 lugng bdc hoi tiém
nang co the giam xudng con 144,3 mm (Hinh 8a).

D6 am trung binh ndm 2016 ctia Ninh Thuan 1a 78,4 % véi du tinh trung binh ndm giam
0,013 % thi d&én ndm 2056 d6 am giam xudng con 77,9 % va du tinh dén cudi thap ky do 4m
toan tinh chi con khoang 77,4%; Vao mua kho, d6 4m cua ving c6 xu hudng giam voi 0,02
%, du tinh dén nam 2056 d6 4m giam tir 77,1% xudng con 76,5% va dén cudi thé ky 21 giam
xudng con 75,9% ; Cung véi d6, du tinh vao mua mua do 4m ¢ khu vie tang 1én voi mure
tang trung binh Ia 0,014 % két qua duy tinh dén giira thé ky 21 d6 4m co thé ting dén 82,9 %
va cudi thé 21 d6 4m trung binh muia mua ting 1én khoang 83,4% cao hon so véi trung binh
nam va mua kho (Hinh 8Db).
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Hinh 8. Dy tinh xu thé bién d6i bdc thoat hoi tiém ning (), va do am (b).

C6 thé noi trong bdi canh han han, két qua dy tinh ciing cho thiy phan nio xu huéng gia
tang nhiét do, luong mua, do bdc thoét hoi tiém nang, va do am. Bén canh d6, néu cac két
qua dy tinh so sanh véi kich ban Bién d6i khi hau caa BO Tai nguyén va moi truong cho khu
vue Ninh Thuan cho thay két qua nghién ciru dang c6 xu hudng ting trong xu thé ting cta
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kich ban nam 2016 [29]. Nhung két qua du tinh cac chi sé con khiém ton nén thap hon cac
chi s6 cua kich ban dd dé cap. Nguyén nhan sy khac biét vé két qua dy tinh cta nghién ctru
va cuia kich ban c6 sy khac nhau vé gia tri dau vao. Theo Nguyén Minh Ky thi sy khac biét
gitra cach tinh trong MK va TS véi kich ban BPKH phu thudc vao bién dau vao, véi phuong
phap nay cha yéu 1a don bién con véi kich ban ciia Bo Tai Nguyén va Moi truong thudng
xay dung dua trén yéu t6 da bién [27].

4. Két luan

Phan tich MK va TS di danh gia duoc xu thé bién d6i va dy tinh dugc xu thé cua cac
yéu to nhi¢t dJ, lugng mua, lugng bdc thoat hoi tiém nang, va do 4m & khu vuc Ninh Thuan.
Két qua da cho thiy trong giai doan nghién ctru & Ninh Thuén nhiét d6 trong nim giam &
thang 2 va 3 ting & cac thang con lai v6i ting cao nhat 14 0,01 °C/ndm. Luong mua giam vio
cac thang 8 va 9 voi mirc giam cao nhét 1a 0,6 mm/nim, ting & cac thang con lai trong d6
tang cao nhat 1a 3.7 mm/nam ¢ thang 11. Lugng bdc thoat hoi tiém ning ciing ¢ bién dong
ting & cac thang 1, 6, 7, 9, 10, 11 va 12 vdi ting cao nhat 1a 0,6%/nim va giam & cac thang
con lai voi mirc giam nhiéu nhat 1a 0,4%/nam. Do 4m ciing ¢6 xu hudng giam véi tim thang
giam va bdn thang ting v6i ting cao nhit 1a 0,1%/nim. Bén canh d6, du két qua dy tinh xu
thé da cho thdy nhiét do trung binh nim ting thém 0,8 °C dén cubi thé ky 21, muia mua ting
1,8 °C, va mua kho 12 0,7 °C. Luong mua ting dén cudi thé ky véi lugng mua nim ting thém
880,8 mm, lwong mura mila mua tang 173,4 mm va lwong mua mua kho ting 118,1 mm. Két
qua dy tinh xu thé ting luong bdc thoat hoi tiém ning ciing cho thiy ting & trung binh nam
va muiia mua trong khi muia kho dang c6 xu huéng giam véi trung binh 1,14 mm dén cubi thé
ky 21. D6 4m dy tinh ting vao mua mua, két qua cho thy dén cubi thé ky 21 d6 4m ting
thém 1,12% so vai giai doan nghién ciru.

Nghién ctru da phan tich va du tinh dugc nhiing dac diém co ban vé nhiét do, luong mua,
d6 am, va lugng bdc thoat hoi tiém nang. Két qua nghién ctru dong gop thém co s khoa hoc
cho viéc xay dung cac ké hoach, giai phap tich tng trong bdi canh han hén tai tinh Ninh
Thuan trong tuong lai. Bén canh d6 du két qua duy tinh con thap hon kich ban Bién d6i khi
hau ctia Bo Tai nguyén va Mbi truong nhung ciing di cho thdy c6 sy gidng nhau vé muc do
tang nhiét d6 va luong mua trung binh dén cudi thé ky 21.

Pong gop cuia tac gia: Xay dung y tuong nghién ctru: N.H.T., T.T.C.; Lua chon phuong
phéap nghién cuu: N.HT., T.T.C.; Xt ly s6 liéu: N.H.T.; Tinh toan s6 liéu: N.H.T.; Viét ban
thdo bai bao: N.H.T.; Chinh stra bai bao: N.H.T., T.T.C.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctru cua tép thé
tac gia, bai nghién ciru nay chua dugc cong b6 & bat ky tap chi trong nudc va qudc té nao

het, Tap thé tac gia cam doan khong sao chép nghién ciru trude ddy va khong co sy tranh
chap lgi ich trong nhom.
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Research trend of change and future projected climate in Ninh
Thuan province

Nguyen Hoang Tuan'®, Truong Thanh Canh?
! University of Science, VNU.HCM, Vietnam; nhtuansg@gmail.com
2 University of Science, VNU.HCM, Vietnam; ttcanh@hcmus.edu.vn

Abstract: The study’s objective is to analyze and estimate the trend of climatic factors of Ninh
Thuan province. The non—parametric test method used in this study is Mann—Kendall and Theil-
Sen analysis. The study results showed that the average temperature increases with an increase
of 0.01 °C, average annual precipitation increases by 11.01mm, potential evaporation increases
0,013mm, and annual average humidity decreases by 0.01%. The forecast results showed that
by the end of the 21st century, the annual average temperature increased 0,8 °C, rainfall
increased by 880.8 mm. The potential evaporation rate increased by 9.04 mm, and the humidity
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decreased by 1.0%. Research results have contributed to the database for applying non—
parametric tests in the fields of natural resources and the environment. The research has also
provided the locality with a research tool on climate characteristics, helping agencies and
organizations better understand the climate characteristics, understand the climate
characteristics better, and have strategies and solutions to adapt and mitigate the impacts of
drought on the local Socio-Economic.

Keywords: Temperature; Precipitation; Humidity; Potential evaporation; Mann-Kendall;
Theil-Sen;
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Tém tit: M6 hinh Tank di duoc tmg dung trong thoi gian dai, & nhiéu noi trén thé gidi va
tr¢ thanh cong cu hitu hi¢u trong nghi€p vu du bdo hi¢n nay. Tuy nhién, Tank 1a mo hinh
mua dong chay thong sb tip trung, khong mé phong duoc qua trinh truyén 1i va tap trung
dong chay trén luu vuc nén mo phong con han ché. Véi cac luu vuc nho, m6 hinh Tank
dugc danh gia 1a st dung co6 hiéu qua cao vi qua trinh tap trung va truyén dong chay it anh
huong dén dién bién luu luong tai cira ra. Ngoai ra, nhimg tac dong dang ké cta hd chua
dén dong chay luu vuc ciing khong duogc tinh toan trong mé hinh Tank nén chat luong mé
phong chua cao. Bé sir dung mé hinh Tank duoc cho luu vyc 16n va mé phong tac dong cua
hd chtra dén dong chay trong séng, nghién ctru da tich hop mé hinh Tank v&i mé hinh Séng
d6ng hoc mot chiéu phi tuyén va phuwong phap dién toan dong chay qua hd Runge — Kutta
bac 3. B6 md hinh tich hop duoc ing dung thir nghiém dé dy bao thiy van thoi han 5 ngay
trén Iuu vuc song Ba cho két qua mo phong va du bao tét hon viée chi st dung mé hinh
Tank. Két qua nghién cuu da xay dung dugc cong cu du bdo thuy van han vira tai tram thay
van Cing Son tai Pai Khi twong Thity vin khu vyc Nam Trung Bo bang viéc tng dung bo
mo hinh trén.

Twr khoa: M6 hinh Tank; Song dong hoc; Luu vuc song Ba.

1. Mé dau

Mo hinh Tank do Sugawara dé xuat va (mg dung dau tién nim 1956 tai Trung tam Qudc
gia Phong chdng Lii lut Nhat Ban. M6 hinh dd duogc sir dung rong rai trén thé giéi va trong
nghiép vu du bao tai hau hét cac co quan du bao ¢ Viét Nam. Tuy nhién, Tank 14 mé hinh
mua dong chay thong s tap trung, di trung binh héa cac dic trung tu nhién cua luu vic nén
khong md phong duoc qua trinh tip trung dong chdy, truyén song i, khong mo phong chi
tiét va tic dong ctia cong trinh thuy loi dén dién bién dong chay luu vuc song [1]. Do dé, trén
cac luu vye vira va 16n ¢6 mirc d6 thay d6i dang ké vé dic trung tu nhién, viéc tng dung dem
lai két qua m6 phong chua cao; luu vuc c6 anh hudng 16n cua hd chira c6 chét lugng mé
phong kém va gan nhu khong thé tng dung dugc md hinh. Pé khic phuc cac nhuge diém
trén cua mo hinh Tank, nghién ctru da chia luu vuc 16n thanh céc tiéu luu vuc, chia luu vuc
khdng ché dén tuyén dap cac ho va coi nhu 1a mot tiéu luu vure. Dong chay qua ho chira dugc
dién toan bang phuong phap Runge—Kutta bic 3. Dau ra cia md hinh Tank & cac tiéu luu
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vue duge két nbi voi mo hinh Song dong hoc mot chiéu phi tuyén dé dién toan dong chay
trong mang ludi séng; tai cac nut co ho chira m6 hinh Séng dong hoc str dung phuong phap
Runge Kutta bac 3 dé dién toan [2]. Pa s6 cic con song trén thé gidi va ¢ Viét Nam co su
anh hudng ctia ho chira dén dong chay [3], nhiing tac dong nay lam giam chat lugng mo
phong va du bao thuy van nhung chua dugc mé phong trong cac mé hinh mua dong chay
thong sb tap trung, trong d6 c6 mo hinh Tank. Do d6, m6 phong tac dong cua ho chira trong
cac md hinh toan thily vin 1a rat can thiét. Dong chdy qua ho hién nay dugc mé phong bang
mdt s6 mo hinh Mike Basin, HEC ResSim, cic phuong phap Runge—Kutta, Patapop, do thi,
1ap bang va thir dan [4]. Tuy nhién, tich hgp phuong phap Runge—Kutta bac 3 trong mé hinh
S6ng dong hoc 1a mot huéng nghién ciru méi dé moé phong qua trinh lién tuc dong chay trong
song.

Dé chu dong va trién khai c¢6 hiéu qua phuong 4n phong chong thién tai, san xuat da dat
ra yéu cau du bao thdi han vira, trong d6 du bao thiy van trong mua Iii véi thoi han du bao 5
ngay va mua can la 10 ngay [5]. Déi v6i luu vue song Ba, du bao han vira khong chi c6 vai
trd quan trong trong phong chéng thién tai, san Xuat noéng nghiép, cung cap nude cho sinh
hoat va céng nghiép ma con phuc vu diéu tiét hé théng hd chua, san xuét dién nang. Tuy
nhién, luu vuc song Ba kha rong 10n, dac diém tu nhién va khi hau thuy van bién d6i 16n theo
khong gian, c6 hé thdng hd chira rit phirc tap nén cong tac du bao thily van han vira gip nhiéu
kho khin. Cong tac dy bao trén luu vuc song Ba do nhiéu don vi du bao cap tinh va khu vuc
thuc hi¢n; trong do, du bao dong chay tai tram thiy van Cung Son do Pai Khi tuong Thuy
van tinh Phu Yén va Pai khu vgc Nam Trung B thuc hién, cac tram thugng luu do Pai Khi
tuong Thuy van khu vuc Tay Nguyén va cac Pai tinh truc thudc thuc hién. Viéc thuc hién
du bao dong chay tai tram Ciing Son gip rat nhiéu kho khan do dy 1a tram do luu luong cudi
cung trong hé thdng, chiu su tac dong phirc tap cua dong chay luu vue va hé théng hd chira.

Cong cu du bao han vira hién nay trén luu vie séng Ba chu yéu 1a phuong phéap hoi quy,
mo hinh thdng ké nén viéc mé phong tac dong ctia hd chira rat han ché. Ngoai ra, su bién d6i
phtc tap cta dong chay trén luu vuc ciing nhu tac dong ciia bién doi khi hau dan dén chat
lwong du bao chua cao cua cac phuong phap va mé hinh thong ké. Mic du, mot sd nghién
ctru da str dung mod hinh thay vin thong s6 IFAS, MIKE NAM dé dy bao dong chay thoi han
dai, tuy nhi€n moi chi ing dung dugc cho mua can, mo phong qua trinh dong chay trong
song con han ché [6]. Yéu cau du béo han vira hién nay can thuc hién cho nhiéu dic trung
trung binh, 16n nhit, nhoé nhat va thoi gian xuat hién, tuy nhién viéc du bao cuc trj va thoi
gian chua thé thuc hién voi cac phuong phap va mé hinh thdng ké. Do dé, phuong phap sir
dung két hop mo hinh Tank, Séng dong hoc mot chiéu va phuong phap Runge — Kutta bac 3
khic phuc cac nhuogc diém cua cac phuong phap dy bao trén va 1a co sd dé cai thién chét
luong du bao thoi han vira. Cac mo hinh sau khi cai tién, tich hop da ung dung thir nghiém
cho luu vuc song Ba dén tram thily van Cung Son.

Nghién ctru dd mo6 phong dong chay trén tiéu luu vuc hd An Khé, Yaun Ha, Krong
Hnang, S6ng Ba Thugng, Ia Mlah, song Hinh, gia nhap khu gitra dén ho Séng Ba Ha va tram
thuy van Cung Son [7]. Dong chay cua cac tiéu luu vuc nay dugc mod phong bang mé hinh
Tank, cac tiéu luu vire cac hd duoc két ndi voi Runge—Kutta béc 3 dé dién toan qua hd trude
khi két néi v6i mé hinh Séng dong hoc mét chiéu phi tuyen cung voi dong chay khu gitra
dugc moé phong bang mo hinh Tank. Dong chay qua ho Séng Ba Ha duge dién toan bang
Runge—Kutta bac 3 voi luu lugng dau vao tir mé hinh Séng dong hoc va tiép tuc str dung mo
hinh nay dé mé phong dong chay dén tram Cting Son, tri s6 muyc nudc cia tram nay duoc
khai toan tir bang tra Q = f(H) nam 2016.

2. Phuong phap nghién ciru

2.1. Gidi thiéu vé khu viee nghién cuu
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S6ng Ba la con song 16n khu vuc Mién trung va Tay nguyén, bat nguon tr do cao khoang
2000m thudc dia phan tinh Gia Lai. Song chay theo hudng bac—nam va do ra bién tai thanh
phé Tuy Hoa tinh Pht Yén; c6 cac nhanh song Pomoré gia nhap tai huyén Phu Thién tinh
Gia Lai, song Krong Hnang gia nhép tai huyén M’drik tinh Dik Lak, song Hinh gia nhap tai
huyén Song Hinh tinh Phii Yén. Trén luu vire ¢6 cac tram chinh gdm: tram thily vin An Khé,
Pomoré, Ayunpa, Cung Son va Phil Lam; tram khi tuong An Khé, Ayunpa, M’drik, Son
Hoa, Tuy Hoa va 11 tram do mua nhan dan. Trén luu vuc song Ba c6 rat nhiéu hd chira, trong
d6 ¢ cac hd chinh thude quy trinh van hanh lién hd chira g(‘A)m: An Khé, Ka Nk, Ayun Ha,
Krong Hning, Ba Ha. S6 liéu céc tram khi tuong thuy van tir nam 1977 dén nay, cac tram do
mua ty dong va ho chia ddy dii c6 khoang trong 5 nim gan day. Dé dam bao dir liéu higu
chinh va kiém dinh, nghién ctru str dung s6 liéu cua 02 tran 1ii nam 2016.

s High : 1982

Hinh 1. Ban d6 dia hinh va s6ng su6i luu vyc song Ba.

2.2. Co s¢' Iy thuyét mé hinh Tank

Bé chura trén cung duoc chia thanh hai phan: trén va dudi, giita chiing xay ra sy trao d6i
am. Toc @6 truyén 4m tir dudi 1én (T1) va tir trén xudng (T2) duge tinh nhu sau:

T = TBo+(1—XA/PS)><TB (1) Tz—TCo+(1—XS/SS)><TC (2)

Trong d6 XS, SS la luong 4 am thyc va lugng am bio hoa phan dudi bé A; TBo, TB, TCo,
TC 1a céc thong sd truyen am.

Dong chay tir bé A:

Luong am di vao bé A 1a mua (P), dong chay qua cac cira bén (YAI, YA2) va cira ddy
(YAO) dugc tinh nhu sau:

Hi=XA +P—-PS 3) YAo =Hsx Ao 4)
YA:1 = (Hr— HA1) x Ay Khi Hr> HA; (5a)
YA1=0 Khi Hr < HA; (5b)
YA> = (Hr— HA2) x Ay + (Hr— HA3) x A3 Khi Hr> HA;3 (6a)
YA>=(Hsf— HA2) x A Khi Hr> HA» (6b)
YA2=0 Khi Hr < HA (6¢)

Dong chay tir cac bé B, C, D:
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YBo=(XB+ YAo) X Bo (7)
YB: =(XB+ YAo—HB) x By Khi XB + YAo > HB (8a)
YBi1=0 Khi XB + YAo<HB (8b)
YCo=(XC+ YBy) x Co 9)
YCi =(XC+YBo—-HC) x4 Khi XC + YBy > HC (10a)
YCi=0 Khi XC + YBo < HC (10b)
YDy = (XD + YCo) % Do (11)
D; = (XD + YCo) x Dy (12)
Dong chay tir bé CH:
QCHZYAz-l—YA] +YBi+YCi+YD, (13)
Y =(XCH+QCH) x CH; +(XCH+ QCH—-H) x CH> Khi (XCH + QCH)>H
Y =(XCH + QCH) x CH1 Khi (XCH + QCH) <H (14)
Q=[(Y xF)/At] x 103 (m¥/s) (15)

Trong d6 Q 1a lvu lwong mit cit tai ctra ra luu vyc (m3/s); F 1a dién tich luu vuc (km?);
At 1a thoi gian tinh toan (s).

2.3. Co s6 Iy thuyét mé hinh Séng déng hoc

Song dong hoc tao nén do sy thay ddi trong dong chay nhu thay ddi vé luu luong nudce
hodc tdc d6 séng 1a van tde truyén thay dbi doc theo kénh dan. Téc do song phu thudc vao
loai sobng dang xét va co the hoan toan khac biét voi van téc dong nudc. Pdi v6i song dong
hoc, cac thanh phan gia toc va ap suét  trong phuong trinh dong lugng dé bi bo qua nén chuyén
dong cia song duge mo ta chu yéu bang phuong trinh lién tuc. Do d6 song da mang tén song
dong hoc va dong hoc nghién ctru chuyén dong trong do6 khong xet dén anh huong cua khéi
lugng va lyc. M6 hinh séng dong hoc dugc xac dinh bang cac phuong trinh Saint Venant nhu
sau [8]:

— Phuong trinh lién tuc: 0Q O0A
; <4 16
ox Tar T 1 (16)
— Phuong trinh dong lugng: So =S¢ (17)
A=0Qp (18)

Trong d6 A 1a dién tich mat cit udt; Q 12 Ivu lugng; q 1a nhap luu; S, 1a do dbe song; St
1a 36 doc ma sat.

Ap dung so d6 sai phan 4n phuong trinh (16) thu dugc phuong trinh sai phan song dong
hoc phi tuyén.

j+1
At ]+1

q q
Sl v alel) = gl +a(el) +At(%> (1

Pay l1a phuong trinh phi tuyén d6i véi @/t do d6 can duogc giai bang phuong phap s6,
trong chuong trinh 1ap trinh da giai phuong trinh (19) béng phuong phap lap Newton [8]. Str
dung két qua tinh toan tir mo hinh Séng dong hoc mét chiéu tuyen tinh lam gia tri ban dau
ctia phép 1ip Newton. So d6 sir dung phuong trinh (19) 1a mét so dd 6n dinh khong diéu kién
va 6 thé sir dung céc tri ciia At/AX trong mot pham vi kha rong ma khong tao ra sai sb 16n
trong hinh dang ctia duong qua trinh luu lugng [9].

Mo hinh Séng dong hoc mot chiéu phi tuyén cho mot nhanh séng duoc xay dung tir
phuong trinh (19) va giai bang phuong phap lap Newton [8]. M6 hinh nay stir dung mé hinh
Song dong hoc mot chiéu Tuyén tinh dé 1am diéu kién ban dau gitip bai toan ctia mé hinh Phi
tuyén nhanh hoi tu, giam budc 1ap trong qua trinh giai hé phuong trinh Saint Venant. Ap
dung phuong phap phan cip séng va mo hinh Phi tuyén nay dé mo phong dong chay cho mot
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mang ludi song. Phuong phap phén cap song theo thtr tu nhu sau: song chinh co sO thu ty 1a
1 (song cap 1), song 6 truc tlep vao song cap 1 1a song cép 2 (so thir tu 1a 2), song do truc
tiép vao song cap 2 la song cap 3 (tht tw 1a 3), .... qua trinh phan cap song nhu trén duoc tiép
tuc cho dén cép séng cudi cung dugc dua vao t1nh toan trong mo6 hinh (hinh 2) [10].

O

m—ﬁ
oo 9
w%

Hinh 2. So d6 phan cap ludi séng.

2.4. Co 56 Iy thuyét phwong phdp Runge—Kutta béc 3

Theo so dd Runge—Kutta bac 3, chia khoang thoi gian At thanh 3 thoi doan nho va sé
tinh toan céc gia tri li€n ti€p cua muc nudc va luu luong cho moéi doan thoi gian.
Phuong trinh lién tuc duoc biéu dién bang [9]:

S
—=1(0) — Q(H) 20)

Trong d6 S 1a dung tich ho; I(t) 1a Ivu luong di vao hd nhu mot ham theo thoi gian; Q(H)
1a Tuu luwong dong ra khéi hd duge xac dinh béng muc nudc hoac bé‘mg cot nudce.
S6 gia vé thé tich dS tuong tmg véi s6 gia cua myuc nude dH c6 thé duogc tinh nhu sau :
dS =A(H) x dH (21)
V6i A(H) 1a dién tich mat nude hd tai mue nuée H. Do do, phuong trinh lién tuc dugc
viét nhu sau [8]:

dH 1(t) — Q(H)
dt A (22)

Trong so d6 bac 3, mdi khoang thoi gian At duoc chia thanh 3 thoi doan nhé va tmg voi
mdi thay d6i dH can phai tinh duoc cac s6 gia AH;, AHa, AH3 cho mdi thoi doan.

Cach tinh gan dung cua sb gia AH;, AHa, AH3 cho khoang thoi gian thir j. Do dbc dH/dt
xap xi bang AH/At s& duogc wéc lwong trude tién tai (Hj, t), sau do tai (H; + AH1/3, tj + At/3)
va cudi cung tai (H; + 2AH2/3, t; + 2At/3).

Ta c6 phuong trinh [8]:

1(t;) — QH)
—J7 T J7 23 =
agy (23 o A(H; + 21

1t +5) - QH; +% i on

AHl ==
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I (t + ZAt) QH; + ZAHZ)
AH; = At
’ AgH; + 222 25)
Gia tri Hi+1 duoc tinh bang: Hj+1 =H;+ AH (26)
AH 3AH
Trong do: AH = —1 + == (27)

2.5. Thiét Igp mé hinh Tank

M0 hinh Tank thiét 1ap cho cac tiéu luu vuc trén luu vue song Ba gom: hd An Khé, Ayun
Ha, Krong Hnang, Song Ba Thuong, Ia Mlah, Song Hinh va lugng gia nhép khu gitta. Tram
mua duoc st dung trén Iuu vuc song Ba gém 11 tram: KBang, An Khé, Pomoré, Chu Sg,
Ayunpa, Eaknop, Mdrik, Ca Lui, Pha Thién, Krongpa, EaHleo. S6 liéu str dung dé hiéu chinh
bd théng s6 mo hinh Tank tir ngay 30/10 dén 11/11 nim 2016 (tran lii 1) va kiém dinh tix
ngay 11/12 dén 22/12 nam 2016 (tran 1ii 2). Danh gia chat lugng bang chi tiéu Nash [11] ciia
qua trinh hiéu chinh bo thong sé moé hinh Tank cho hd An Khé dat 0,84, hd Ayun Ha dat
0,86, hd Krong Hnang dat 0,85; qua trinh kiém dinh tai hd An Khé dat 0,85, ho Ayun Ha dat
0,87, ho Krong Hning dat 0,80.

Hinh 3. Ban do céc ti¢u luu vyuc va da gidc cac tram mua.

120
60 mm mm
50 100
40 80
30 60
20 40
gio
10 20 gio
0 0
el rmE oot Le e RN S — SodgdooII2ccegnEr22885599
e L EE L L Ll SEAFSEcEECEfACEAEREREA]
mKBang — An Khé Pomoré Chu'Se mKBang An Khé Pomoré Chu'Se
= Ayunpa u Eanop B Mdrak mCaLai H Ayunpa u Eaknop B Mdrak mCaLai
® Pha Thién = Krongpa m EaHleo B Pht Thién m Krongpa m EaHleo

Hinh 4. Biéu d6 mua cac tram tran 1d 1 nam 2016. Hinh 5. Biéu d6 mua cac tram tran 1d 2 nam 2016.
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Hinh 10. Kiém dinh b thong sé mé hinh Tank lvu  Hinh 11. Kiém dinh bd thong s mo hinh Tank luu
luong vé ho Krong Hnang.

luong vé hd Ayun Ha.
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2.6. Thiét lgp dién todn dong chdy qua hé bang Runge—Kutta bdc 3

Phuong phap dién toan dong chiy qua hd Runge-Kutta bac 3 dugc thiét lap dua trén
duong dac tinh long ho (ZFV), myc nudc ban dau, cac thong sb cua dap gom cao trinh
ngudng tran, so cira x4, chiéu rong mot cura xa. Trén luu vue song Ba c6 nhiéu hd chira, trong
nghién ctru nay sir dung cac ho trong quy trinh van hanh lién ho chira ¢é mé phong gom: An
Khé, Ayun Ha, Krong Hnang, Song Ba Ha, Song Ba Thuong, Ia Mlah, Song Hinh [7].
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Hinh 12. Puong dic tinh hd Séng Ba Ha.
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Hinh 13. Puong dic tinh ho An Khé.

2.7. Thiét ldp mé hinh Séng déng hoc mot chiéu phi tuyén

Mo hinh Séng dong hoc mét chiéu Tuyén
tinh va Phi tuyén dugc thiét lap trén co sO
mang ludi thuy lyc nhu dé phan cap song (hinh
2). Nhanh song gom nhiéu diém ndi véi nhau
dugc xac dinh bang toa do, khoang cach cong
don tir thuong luu vé ha luu. Tai m01 diém
song duoc tinh toan do doc song, hé s6 nham
Manning (n), chleu rong séng. Dit liéu d6 dbc
song dugc tinh xap xi v6i do doc dia hinh dwa
trén ban dd DEM 90 [12], chiéu rong song
dugc do trén anh vién tham va két hop véi bang
tra thuy luc [13] dé xdc dinh hé s nham
Manning, tir hé s6 nhdm ban dau ctia bang tra,
sau khi hiéu chinh va kiém dinh da x4c dinh
dugc hé s6 nham tir 0,031 dén 0,037. Ap dung
so d6 phan cép trén cho luu vuc séng Ba duoc
thé hién trong hinh 14.

Danh gia chit lugng mo phong theo chi
tiéu Nash [11] mo hinh Séng dong hoc mot
chiéu phi tuyén cho qua trinh hiéu chinh luu
lugng vé hd Song Ba Ha dat 0,85 va tai tram
Cung Son dat 0,87; qua trinh kiém dinh luu
lugng vé hd Song Ba Ha dat 0,84 va tai tram
Cung Son da 0,86.

HO An Khé

\§ -
@ Hb Séng Ba Ha

uos Bung wel],

Suguy SuQrs] OH

Hinh 14. Phin c4p mang lu6i song Ba.
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Hinh 15. Két qua higu chinh luu lugng vé ho Séng Ba Hinh 16. Két qua kiém dinh luu lugng vé hd Séng Ba

Ha tran Iii 1 nam 2016. Ha tran 1 1 nam 2016.
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Hinh 17. Két qua hiéu chinh tai tram Cing Son trdn I Hinh 18. Két qua kiém dinh tai tram Cung Son tran
1 ndm 2016. I&i 2 nam 2016.

3. Két qua va thao luin

Két qua hiéu chinh va kiém dinh b 9% mm
thong s6 mo hinh Tank va Song dong hoc 80
mét chiéu phi tuyén duoc danh gia dat loai 70
t6t bang chi tiéu Nash, b mo hinh tich hop ~ @
du diéu kién st dung trong nghi¢p vu du bao >
thuy van. Nghién ctru da thir nghiém dy bao %
thoi doan 5 ngay cho tram thuy van Cung
Son tir ngay 1/9 dén ngay 20 thang 10 nim
2020. S liéu mua thuc do duoc khai thac tur gi
27 tram do mua ty dong, lugng mua dy bao
dugc trich xut tir san phdm mo hinh s6 tri

30
20

Vol wolie))
O S T =
SESES

WREF thoi doan 1 gio va do phan giai 9 km, ~ =VmhSo  =Kione Loku KBang
, ., z , . R H An Nghia ®To Tung B An Khé HSong An
Panh gia chat lugng du bao tai tram thuy wDik Poa = Ayun u Pomoré u Mang Yang
van Cung Son dat 85% [14]. = Chu S¢ KonChiéng  =PhuThién P66
Ayunpa Phu Tuc ® Krongpa ® Eaka
® lamMlah CaLui ® it Bang m [aRmok
KrongHnang Mdrak EaHleo

Hinh 19. Lugng cac tram tir 1/9 dén 20/10 nam 2020.
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Hinh 20. Dy bao luu lugng thoi han 5 ngay tram Hinh 21. Dy bao muc nudc thoi han 5 ngay tram
Cuing Son. Culng Son.

4. Két luén

— Panh gia chi tiéu Nash qué trinh hiéu chinh bo thong s6 mé hinh Tank cho cac hd va
tram Cung Son tir 0,84 dén 0,86, qua trinh kiém dinh tir 0,80 dén 0,87.

— Nghién ciru d hiéu chinh va kiém dinh xac dinh duoc thong s nham Manning ciia
mo hinh Séng dong hoc mot chiéu phi tuyén tr 0,031 dén 0,037. Chat luong hiéu chinh va
kiém dinh kha tot, tir 0,84 dén 0,87.

— B0 thong s6 mé hinh Tank va Song dong hoc mdot chiéu phi tuyén sau khi hiéu chinh,
kiém dinh du tin cay dé sir dung du béo thir nghiém dong chay thoi han vira tai tram thay van
Cung Son. Panh gia chit luong dy béo thoi han 5, tir ngay 1/9 dén ngay 20/10 dat 85%, vuot
chi tiéu cta Tong cuc Khi tuong Thiy vin 10%.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: B.V.C., T.N.A.; Lya chon phuong
phéap nghién ctu: B.V.C., T.N.A; Xt ly s6 lidu: N.Q.H.,,N.T.H.; Thiét 1ap md hinh: B.V.C.,
N.T.H.; Ung dung thir nghiém: N.Q.H., N.T.H.; Viét ban thao bai bao: B.V.C., T.N.A.; Chinh
stra bai bao: B.V.C., T.N.A.

Loi cam on: Nghién ctru ndy duoc thuc hién dua trén két qua nghién ctru LATS voi dé tai
“Nghién ctru tich hgp b6 mé hinh dé khoi phuc dong chay va du bdo thiy van cho cac song
thiéu s liéu quan trac” va dé tai nghién ctru khoa hoc cip co so “Xdy dung cong cu du bao
thiy van han vira, han dai khu vuc Nam Trung B”.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Integrating experimenting of Tank model and one dimension
Kinematic wave model for medium term hydrology forecasting

on Ba river basin

Bui Van Chanh!”, Tran Ngoc Anh?3, Nguyen Quoc Huan!, Nguyen Thi Hoan'
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Abstract: Tank model is applied for long time and used commonly in the world which become
usefull hydrology forecasting tool in many forecasting offices. However, Tank is a lump rainfall
runoff model so it can’t simulate flood moving and concentrating flow progess on basin which
is restrain simulation. On small basin, Tank model is assessed using well result because flow
concentrating and moving progress is little impaction to discharge progress at basin outlet.
Besides, considerable impaction of reservoir to discharge of river which also can’t simulate in
Tank model so its simulation quality is reduce. For simulating by Tank model in big basin and
simulating impact of reservoir to flow in river, this researching integrated Tank model with non—
linear Kinematic wave model and Runge Kutta level 3 method. The integration model is
experimented using to forecast hydrology five—day term on Ba basin, its simulation and
forecasting result are better than those of only use Tank model. The integration model is base
to establish medium term hydrology forecasting project at Cung Son hydrology station in
Central Southern Region HydroMeteorology Center.

Keywords: Tank model; Kinematic wave; Ba River basin.
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Tém tit: Héng nam, khu vyc Bic Trung bo hing chiu nhiéu loai hinh thoi tiét nguy hiém
nhu Béo, Ap thap nhiét do, 1t lut, 1t quét sat 1o dat, nang nong, han han, rét dam ret hai,.
v6i cudng d6 va tan suit ngay cang tang. Trong bdi canh yéu cau cta xa hoi vé chat 1u’0’ng,
cling nhu tinh kip thoi ctia ban tin ngay cang cao, quy trinh xir 1y s6 liéu cii thu cong va lac
hau, van hanh khong 6n dinh va c¢6 nhiéu nhugc diém khong thé khic phuc da khong con
kha nang dap tng va can c6 mot giai phap khac dé giai quyét triét dé nhitng van de nay.
Nhom tac gia da dé xuit va xay dyng thanh cong bo cong cu giai ma va luu trir loai s lidu
KTTVHV truyen thdng ciing nhu xay dung website hién thi s6 liéu. B cong cu cho thiy su
nhanh chong, 6n dinh va tién 1¢i cho viéc khai thac cac loai sb lidu va gop phan nang cao
chat luong dy béo ciing nhu tinh kip thoi cia cac ban tin.

T khoa: Giai ma so liéu; Dién bao; Xur 1y so li€u.

1. Mé& dau

Hang nam, khu vuc Bic Trung bd hing chiu nhiéu loai hinh thoi tiét nguy hiém nhu Bio,
Ap thap nhiét déi, 1d lut, [ii quét sat 16 dat, ning nong, han han, rét ddm rét hai, [1]...Dac biét
trong bdi canh bién d6i khi hau dién bién phirc tap, nhiing hién tugng thoi tiét cuc doan ngay
cang gia ting vé tan suat va cuong do. Cong tac giai ma s6 liéu KTTVHV ¢ dai KTTV khu
vuc Béc Trung B9 [2] con thd cong, van hanh khong 6n dinh va c6 nhiéu nhuoc diém khong
thé khic phuc khién cho cac DBV rat mat thoi gian xtr 1y s6 liéu va dé gdy sai sot. Hién nay,
& Dai KTTV khu vuc Bic Trung Bo dang sir dung hai cong cu dé giai ma so lidu dién bao gui
vé: Cong cu thir nhat 1a phan mém DBRM cua tién sy Nguyén Vin Hau di duoc sir dung tir
nam 2008 [3] va cong cu thir hai la Hydromet Data manager cua nhom tac gia. Hai phan mém
nay luu trir 6 liéu giai ma trén cac CSDL dinh dang khac nhau nén khong thé két hop dir liu
cua nhau. Ngoai ra phan mém DBRM van con nhiéu 18i nhu tinh trung binh, chon céc cuyc tri
ctia tuan thr 3 vao cac thang c6 31 ngay chua chinh xé4c, khong giai ma dugc obs 22 gid cla
ngay 01 hang thang.

Céc s6 liéu Khi twong, Thay van, Hai van hau hét dugc luu trir dudi dang text hodc dang
excel voi nhiéu dinh dang khéac nhau, cung voi viée cac s6 liéu déu khong lién mach theo thot
gian hodc chi trong thoi gian tuong dbi ngan (tuan, thang) nén gy nhiéu khoé khin khi can
nhu cau xtr 1y s6 liéu 16n. Hon nita, nhitng cong cu nay da duoc xay dung tir 1au nén khong co
kha nang cap nhat thém khi c6 thém dién bao cua nhirng tram mai.

Trong bdi canh yéu cAu cua x3d hoi vé chat lugng, cling nhu tinh kip thoi cua ban tin
ngay cang cao, quy trinh xir 1y s liéu cii da khong con kha ning dép tmg va can c6 mot giai
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phap dé giai quyét triét dé nhitng van dé: rt ngén thoi gian truyén tin, tw dong hoa cong tac
thu nhan thong tin, dam bao cao nhat do chinh xac cta s6 liéu thuc do KTTV, cung lac truyén
tai duoc khoi luong s6 litu m3 dién KTTV nhiéu nhit, phuc vu cong tac canh bdo, du bdo,
dic biét khi c6 thoi tiét nguy hiém, 1a doi hoi cip thiét hién nay. Dé tai “Nghién ctru, xdy
dung bo cong cu luu trit, xir 1y s6 liéu dién bao Khi twong, Thity van, Hai vin phuc vu cong
tac du bao tac nghiép theo Quy trinh du bao” ra doi nham dap img muc tiéu do.

2. Phuwong phap nghién ciru

Phuong phap nghién ctru di Iwa chon 1a khao st chi tiét phuwong phép truyén tin, luu trix
s6 liéu quan tric thu thap duoc tir cac tram trén hé thong may chu tai Pai. Nghién ciru cac
dinh dang ban ghi sé liéu hién dang duoc str dung, danh gia tong quan vé qui md sé liéu, tan
Suét c&c ban tin va cac yéu cau vé sé liéu phuc vu du bao tir d6 lua chon co sé dit liéu (CSDL)
[4] phU hop vé&i muc dich yéu cau cta cdng viée va quy chuan ky thuat qubc gia vé khi tuong
thity van [5]. Cudi cting 1a lua chon ngdn ngit l4p trinh phi hop [6] dé xay dung cong cu dap
g duoc muc tiéu dé tai dit ra, dé dang cho viéc str dung, bao tri va dam bao hiéu suat 1am
viéc t6t nhat cho hé théng may tinh.

2.1. Phwong phap xay dung co so dir liéu

Hién tai, tai Dai KTTV Bic Trung Bo duoc trang bi hé théng méy chu chay hé diéu hanh
windows server 12 RT, hé thbng mang internet cap quang toc do cao. Tai Phong Du béo, Pai
KTTV tinh Ha Tinh, Dai KTTV tinh Thanh Héa déu st dung may tinh ca nhan cai hé diéu
hanh windows dé khai thac sb liéu. Vi vay, trong nghién ctru d4 théng nhat lya chon co so dit
liéu quan hé, tap trung va cé cau trdc theo chuan SQL [7], tirc 13 c6 thé sir dung ngdn ngir
SQL dé truy van CSDL, va dugc luu trit dudi dang file CSDL ACCESS (.accdb).

Nghién ctu di tién hanh xay dung co sé dir litu 1a mot tdp tin co tén
DBdienbaoKTTVHV.accdb, trong do chira cac bang va cac cot dir li¢u nhu hinh. Trong dé
v6i bang CLIM st dung mi sb tram (STNO), Nam (yYear), Thang (mMonth) 1a khoa chinh
cho bang dir liéu; cac bang khac str dung thém Gid (hHOUR); dbi véi s liéu tir cac tram tur
dong str dung thém Phat (mMinute) dé 1am khoa chinh, cac trudng cua cac bang trong co s&
dir liéu 1a cac dang sb liéu quan tric nhu hinh 1 va hinh 2.

DBdienbackTTVHY : Database (Access 2007) - Microsolt Access e — ol

> @

yYear mMor TITth = UUth + TxTxTxtb + | NbNBb - TnTnfnth - Mrdrib - TxTxTx - MNTx = TofaTn | NNTO » 515151 = NpNpSl - | Bhehshi =
2020 o7 309 78 352 12 bl (] 395 10 265 o3 296 00 1435
2020 {173 206 B3 240 00 164 oo 314 15 149 10 076 o w77
2020 o ol w0 39 L] 175 o0 84 10 108 3l ] o 0350
2020 o 3 87 242 0o 189 oo 82 10 120 2 083 00 0324
2020 " 0 &7 237 0d 181 0o el 00 105 11 067 02 0486
2020 o 204 93 28 0 150 oo 266 16 141 30 122 00 0250
2020 L 2 &5 52 L] 185 oo h6 bl 124 il 030 o0 0671
2020 06 245 78 375 L] 254 oo 202 22 232 24 238 00 0805
2020 01 195 ] 235 L] 175 (] 80 08 104 11 048 02 0217
2020 o7 17 69 363 4 2B5 ] 395 b1} 266 rE 293 00 1475
2020 o7 5 77 360 0 269 oo 188 o 52 13 82 o0 1389
2020 o7 99 P! 342 (] 274 oo 286 19 51 22 327 o0 1132
2020 o7 315 &9 354 2 284 00 394 19 266 13 316 o0 1840
2020 w7 7 7 L 0 261 o0 410 26 239 22 246 o0 1392
2020 07 12 9 383 3 268 o 407 10 243 33 73 o0 1384
2020 o 2m & 238 10 179 oo 93 o9 104 3 045 0o 0341
2020 " 207 B3 236 0 1E9 o0 77 o3 117 31 110 o 0514
2020 0z 137 93 20 w 181 oo 56 15 147 17 102 o0 0z14
1030 o1 201 &6 139 00 182 00 77 10 120 3 076 o4 0524
2020 o ] L 240 [ 189 oo 280 16 182 9 108 o0 0383
2020 01 A &8 00 130 (] T ] 120 n 081 o 03Im
2020 o1 210 B9 42 w0 168 o0 7. o 138 E 134 o0 491
020 0 708 ] 248 00 184 o0 ] o7 128 3 a0 o 0328
2020 01 m s 242 00 208 o0 b ] o7 a8 an 13 o 0sra
02 o7 M 73 T 30 5 00 403 26 247 . 261 o0 m7
2020 o 198 b6 a8 oW 178 o0 275 0F 120 il o84 o0 0538
1070 06 113 68 aus il 78 oo a1 72 260 o3 FL] o0 1659
2020 o 203 6 38 0o 183 oo 302 1 112 2 083 o EL)
2020 0 199 BS 2 00 180 o0 m 10 11 1 914 o0 0354
2020 o1 208 B6 244 00 191 o0 3 o9 125 3l o7 o0 0404
2070 0 09 &7 241 00 190 oy ! C 128 20 0as oo 0502

Larda b Kb Sesren
Datashy w o Lol F R

Hinh 1. Bang s6 liéu CLIM.
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BT = DBcienbackTTVHV : Diatabase (Access 2007) - Microsoft Access - o | (1 |
“ Cyea Ext Fields  Table = @
3, Tl 3 (T}

All fccess Objects *
¥¥eari:i mMonth - dbay = hHOUR = Hchanma = v . N - [ - E - dacdiemgio = -

2020 o1 18 18 300-600 20 10/10 NN o1 147

2020 0 20 12 300-600 a 10/10 LG 183

2020 o1 20 15 300-600 20 1010 LG 180

2020 o1 20 15 300-600 20 10/10 LG 17

2020 o 20 15 300-600 20 a/10 Le 137

2020 01 20 15 1500-2000 20 5/10 s 133

2020 o1 20 15 600-1000 20 7/10-8/10 WHW o1 134

2020 01 13 18 300-600 4 10/10 LG 158

2020 o 13 13 300-600 20 10/10 NNW 0z 150

2020 01 13 18 300-600 10 10/10 NNW 01 174

2020 o1 13 13 300-600 10 10/10 NNW o4 174

2020 01 13 18 600-1000 10 9/10 sE m 200

2020 01 20 12 300-600 20 10/10 Le 206

020 ol 19 18 300-600 20 /10 S5W o1 152

020 o1 19 18 300-600 20 10/10 e 154

020 ol 19 18 300-600 20 /10 LG 156

020 o1 192 18 20 10/10 NNW 02 156

020 o1 19 18 10 /10 LG 168

020 o1 19 18 10 10/10 e 150

020 ol 19 18 20 /10 LG 160

020 o1 19 18 20 10/10 Nw 0z 184

020 o1 19 18 10 /10 W o1 174

2020 al 15 12 0 /10 ENE oz 236

2020 a1 15 18 10 610 NE 0z 182

2020 al 20 12 0 10/10 G 175

2020 a1 30 o3 10 1010 NNE 0z 174

2020 al 20 ] 0 10 NE o1 0

2020 a1 30 o3 0 1010 LG 08

2020 al 20 ] 0 10/10 NN o4 0
| RAAT 30 m 20 13 2 nin I 18% =

Record:i H 4 1of23717 b M b | Srarch L] L

Datasheet View Hum Look | [0 48 08 8

Hinh 2. Bang $6 liéu dién bao khi tuong.

2.2. Phwong phap xdy dung bo cong cu

B6 cdng cu géom ba phan chinh, phan thir nhat 12 tong hop sé liéu quan tric dang dugc
luru trir phan tan trén cac may chu khéac nhau vé mot may chu. Phan thir 2 12 ¢ong cu gidi ma
s6 liéu dién béo tir cac tram quan trac khi twong thay van tha cong, dua sb liéu tir cac tram
quan tric tu déng vao co so dit liéu. Phan 3 1a phan hién thi cac s6 liéu gidi mé, khai thac cac
san pham tir co so dit liéu tap trung. Vi vay ngén ngit lap trinh duoc lra chon 1a Visual basic
[8-9] dé xay dung cong cu giai mi dién bao synop va thily vin, clim, dién bao tir tram tu
dong; Ngon ngir python duoc str dung dé xay dung cong cu giai ma dién typh; Ngon ngujava
script, vb script va nén tang website aspx duoc sir dung dé xay dung website hién thi sb liéu.

Muc tiéu cua dé tai 12 xay dung duoc cong cu tu dong xir Iy, giai ma s liéu [10] tir mang
ludi cac tram quan tric KTTV trong khu vye Bic Trung B luu trix vao co so dit liéu [11-12].
Trich xuét, hién thi va phan phdi s6 liéu dién bao va s liéu tir cac tram quan tric tu dong khi
tuong, thuy vin, hai van [13-14]. Céc sb liéu thu dugc hién thi qua dang bang, biéu, hinh v&
thuan tién va nhanh chong dé phuc vu cong tac dy bao tai Bai KTTV khu vyuc Bic Trung B,
tir 46 rat ngan thoi gian xir 1y s liéu cho cac DBV, gitp dua ra nhimng du béo, canh béo co
tinh chinh x4c va tinh kip thoi cao hon. Quy trinh giai ma thuc hién theo so d6 hinh 3.

sé liéu dién Module giai
bio ma tr dong
(.txt; *.CSV)

.

Co so dir ligu
chuin SQL

v
- Hién thi dir litu - Hién thi dit liéu “Xuit dit liéu phuc
Khi twong: Nhigt Thiy van, hai v cho céng tac du
do, do am, khi ép, van: Muype nmurde, bao KTTVHV
méy, lwong mua... e lwong, hrong - Co s& danh gia
dudi dudi dang mua, ... dudi dang chit lwong dy bio
biéu d6, bang tinh, biéu do. bang - Bao cdo hang
hinh anh tinh, hinh anh ;

tudn, hang thang,
hang quy
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Hinh 3. So d6 khdi quy trinh giai ma s6 liéu KTTVHV.

Bo6 cong cu dap tmg dugc cac yéu cau chinh nhu sau [15]:

— Phai chay duoc 6n dinh trén may chu caa Dai, tao co so dit liéu tap trung, chuan SQL,
dé khai thac van hanh bao tri;

— Co s6 dit liéu day du tat ca cac yéu td quan trac;

— Cong cu khai thac truc quan, dé sir dung.

3. Sdan pham cta b cong cu

3.1. Bo cong cu giai ma so liéu Khi twong, thuy van va Hdi van

B6 cong cu véi phan tong hop s6 lidu va giai ma, chay tu dong trén may chi nén nhom
nghién ctru da xay dung giao dién véi mot s6 tuy chon co ban nhu hinh 4,

. Chuong trinh giai ma s& liéu dién bao [E=REER
THU MUC SO LIEU
SYNOP Chinetpublwwwroot\dienbaosynop TXTY [synop} : CAP NHAT
synop |
TYPH Chinetpub\wwwroof\ TYPHY haivan
i ™ sl
TRICH XUAT
WEB5 DAFTP Server\Dai KT TV Bac Trung Bo) ~ clim -
typh
MUA TP1 C:inetpub\wwwroofidatamuatp1} awsarg
muatpl
HON NGU C\inetpub\wwwroot\datahonngu\ aws10phut
honngu10phut
THU MUC KET QUA

C\inetpub\wwwroot\Download}

[ OBS [ Thicéng [T Tudéng

27/10/2020 14:00:23 Vi3

Hinh 4. Giao dién cong cu giai ma so liéu.

Giao dién truc quan va dé sir dung, bao gém phﬁn Ivra chon vi tri cac thu muc sau khi da
duogc téng hop tu dong tir cac may chi khac vé may chi dang chay cong cu giai ma. Mot tuy
chon cap nhat thu cong, tuy chon cap nhat theo timg ca quan tric va tu dong cap nhat theo 5
phiit. Mot tiy chon dé trich xuat s0 liéu phuc vu du bao theo ngay. Hién thi thong tin phién
ban tng dung va thoi gian cudi cing tmg dung dugc chay. San pham dugc khai thac va truyén
tai cac san pham dén nguoi ding dugc xay dung dya trén nén tang website c6 dia chi cuc bd

1 10.152.40.8 va dia chi truc tuyén 1a http://117.6.129.235/ ¢6 giao dién nhu hinh 5 dén hinh
1.

Hinh 5. Giao dién ndi dung website khai thac $6 lidu.
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Hinh 7. Biéu d nhiét do, do 4m, nhiét do ti cao, nhiét d6 tdi thap quan tric duoc.

—Puong qué trinh va cac gia tri dac diém phuc vu cho du béo thity vin duogc thé hién trén
hinh 8.

Tram Thiy Van Chu L& Théng 11/2020
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Hinh 8. Pudng qua trinh thiy van voi tiy chon theo ting thoi doan.
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— Giao dién hién thi cac gia tri quan tric cua tram khi tugng tu dong duoc thé hién trén
hinh 9.
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Hinh 9. Hién thi sb liéu quan tric khi tugng tu dong ciia ca quan tric mai nhat.

— Giao dién cap nhat va stra ddi sb lidu thuy van dugc thé hién trén hinh 10.
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Hinh 10. Cap nhat thém s liéu dién bao tir tram khac va chinh stra s liéu.

3.2. B cong cu gidi md va hién thi s liéu typh

Céc loai sb liéu dién bao da néu ¢ nhiing phén truge déu l1a sb liéu dién bao lién tyc, tuy
nhién sb liéu TYPH lai 1a dién béo chi khi c6 Bio, ATND anh huong dén khu vuc. Vi tinh
chat khong lién tuc cia loai hinh dién bao ndy, nén ciing nay sinh yéu cau c6 mot cong cu giai
ma riéng. Cong cu duoc xay dung trén nén tang ngdn ngit 1ap trinh python, co s& dir lidu cling
dugc xay dung voi tén con bio—ATND, nam, thang, ngay 1a khoa chinh (Hinh 11).

# Giai Ma Typh — O ¥

Typhoon Mame|Bac so & Input
Year 2020 Giai Ma
Month 10 Ghi Du Lieu

Hinh 11. Giao dién cua coéng cu giai ma typh.
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San pham cubi cung 1a file excel co tén Typh <tén bdo, ATND> dugc luu ra desktop.
File excel bao gém 2 sheet: Sheet dau tién 1a DATA bao gdm két qua da giai ma caa cac obs
bao gdm khi ap, bién ap 24h, 16 trung binh va gio giét. O bén trai cua sheet c6 bang téng hop
cac gia tri cuc tri va typh cudi ciing dé tién theo ddi va thong ké nhu hinh 12.
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Hinh 12. Bang théng ké thong tin typh cia BAO-ATND.

Sheet thtr 2 1a d6 thi gia tri khi &p va bién ap 24h cua tung tram dé tién theo doi su bién
thién ctia cac gia tri nay, giap nhan biét vi tri Bao, ATND anh hudng nhu hinh 13.
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Hinh 13. D6 thi bién trinh khi ap va bién 4p 24h.

4. Kétluan

Sau qua trinh xay dung va van hanh thir nghiém b6 cong cu tai Dai KTTV khu vuc Bic
Trung B, bd cong cu di thé hién sy wu viét ciia minh so véi nhitng phuong phap xu ly s6 liéu
trudc kia, gio day, quy trinh tac nghiép cua cac du bao vién duoc rat ngan cyc ky dang ké &
giai doan xir 1y s0 li¢u. Thong tin quan trac duoc thé hién sinh dong, truc quan, tién loi cling
gitip cho viée xtr Iy va khai thac duoc nang cao hon rat nhiéu, gop phan ting cudng ning luc
dur béo, canh bao ctia cac du bao vién. San pham cua bd cong cu ciing c6 kha nang lam dau
vao cho cac mo hinh du béo va sir dung dé danh gia chat luong ban tin ngay, tuan, thang mot
cach nhanh gon va hi¢u qua. Trong qua trinh thir nghiém, nhom tac gia da ling nghe yéu cau
va phan hoi cua cac DBV dé khong nging nang cap, hoan thién chat lwong ctia bd cong cu.
Trong thoi gian t6i, bd cong cu sé& tién hanh thir nghiém ¢ 2 dai tinh Thanh Hoéa va Ha Tinh.



Tap chi Khi twong Thiiy van 2021, 722, 49-57; doi: 10.36335/VNJHM.2021(722).49-57 56

Nhoém tac gia cling s€ tiép tuc cong tdc van hanh, bao tri, thém tram mdi, nang cap khi co
nhirng yéu cau mdi tir cong tac du bao.

Sau d¢ tai Trudce dé tai

bién bao
KTTVHV

Pién bao

4
Ty dong giai ma SH L
An mém oiai Phan mém giai
lisgu KTTVHV Phan mém giai s %
y mi khi firono ma thuy van
Co so dir liéu l
] . ] CSDL khi tuong CSDL Thuy Van
Website hién thi do thi, bi€u
dd, bang biélu, hinh anh v v
= DBV Khi Tuong DBV Thuy Van
DBYV Khi Tuong thuy van

N\

bao, canh bao

Ban tin du

Ban tin du bao,

canh béo

Hinh 14. So d6 khéi quy trinh tac nghiép sau va trudc nghién ciru.

DPong gop cua tac gia: Xay dung y tuong nghién cou: T.T.H., D.A.C.; Xu ly s6 liéu: T.T.H.,
D.A.C.; Viét ban thao bai bao: L.H.H., D.A.C.; Chinh stra bai bao: L.H.H.

Loi cam on: Tap thé tac gia xin tran trong cam on D& tai cap co s “Nghién ctru, xy dung bd
cong cu luu trir, xur 1y s6 liéu dién bao Khi tuong, Thuy van, Hai van phuc vu cong tac du bao
tac nghiép theo Quy trinh du bao”, ma s6 CS.2020.05.06 di hd trg vé sb lidu va phuong phap
ludn dé thuc hién bai bao nay.

Loi cam doan: Tap thé tac gia cam doan bai béo nay 13 cong trinh nghién ctru cta tap thé tac
gid, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhirng nghién ctru trude day; khong co
su tranh chap loi ich trong nhom tac gia.
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Researching and building toolset for storing and processing
telegraphic observation data to assist forecasting procedure

Trinh The Thanh?!, Tran Tuan Hiep?!, Le Huu Huan!, Dao Anh Cong'”

! North Central regional hydro—meteorology center; photuonglamal221@gmail.com;
huanbtb@gmail.com; hieptt86@gmail.com; daoanhcong.k55.hus@gmail.com

Abstract: Every year, the North Central region of Viet Nam suffers from many form of
extreme weather events such as Typhoons, Tropical Depressions, Floods, Flash Floods and
landslides, Drought, extremely hot or cold weather, etc. The occurrence of extreme weather
events are gradually increasing in both intensity and frequency. Amidst the high
expectations of the society on qualities and punctuality of bulletins and early warnings, the
procedure of decoding telegraphic observation data at the North Central Regional Hydro—
Meteorology center are lagging behind times, unstable and has many unsolvable problems.
This method are unable to fulfill the working operation and there need to be a new solution
to the old shortcomings. Our group has proposed and successfully finished building the
tools for storing, processing traditional observation data and data from automatic weather
station with a website to display the data. The tools has been proven to be quick, stable,
easy—to—use and has help to further improved the quality and punctuality of bulletins and
warnings issued.

Keywords: Telegraphic observation data; Data procession.
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Tém tit: Néng luong song bién 12 mot dang ning luong tai tao dua trén viéc st dung co
nang tir dao dong tuan hoan ciia song bién dé tao ra dién. Ning luong tai tao tir song bién
duoc danh gia 1a mot ngudn ning luong sach va hau nhu khong lam suy thodi méi truong.
Theo danh gia tir mét cong trinh nghién ctru cia Téng cuc Bién va Hai dao Viét Nam vao
nam 2019, téng cong suat ning luong séng nam trén toan dai ven bién Viét Nam dép ung
dugc 90% nhu cau tiéu thu di¢n nang cua Vi¢t Nam trong cung ky. Vung Nam Trung Bo
duogc xac dinh 13 noi ¢6 trit luong ning lwong song 16n nhét trén toan dai ven bién Viét Nam.
Trong béo cdo nay, cac tic gia di tmg dung mo hinh Mike 21 SW dé tinh toan dic trung
song bién va xac dinh chuyén tai ning luong song bién tai khu vue bién Nam Trung Bo bién
thién trong hai mua gi6 thinh hanh ndm 2017.

Tir khoa: Ning lugng song bién; MIKE; Nam Trung Bo.

1. Mé dau

Su ra doi cua nang lugng tai tao da giam di ap luc cho nganh nang luong trong bbi canh
nhién liéu hoa thach da dan can kiét va dugc néu rd tir nhimg nam 1950 [1], tir d6 gop phan
kiém soat va lam gam luong phat thai khi nha kinh cling nhu lam giam cac mau thuan dbi
v6i cac vung co nhleu ngudn nhién lidu hoa thach, dién hinh nhu Bién Pong. Pan Mach da
¢4 bao cao dé xuit vé cach loai bé dan nhién liéu hoa thach trong tuong lai vao nam 2010
v6i muc tiéu chinh 1a 1am cho Pan Mach tré nén doc 1ap vadi nhién li€u hoa thach vao nam
2050 [2]. Ngoai ning luong gi6, ning luong séng ciing dugc danh gia 1a mot ngudn ning
lwong vo tan trong tw nhién va hau nhu khong lam suy thodi moéi truong.

Trén thé gioi, cac nghién ciru vé ning luong song da phat trién tir nita cudi thé ky XX,
cac qudc gia c6 ving bién rong va khoa hoc tién tién da c6 rat nhidu chuong trinh nghién ciru
vé ning luong séng nhu Na Uy, Thuy Dién, My, Phap, Nhat Ban...[3]. Tai Viét Nam, cac
nghién ctru vé nang luong song bién chi duge nghién ctru tir ndm 2000 tro lai. Cac nghién
clru v€ nang lugng song chu yéu tap trung vao nghién ctru tiém nang nang luong song 6 vung
nude sau voi cac do phan giai thap [3] va sir dung cac s6 lidu dau vao tir phuong phap thong
ké tan suét cac con song theo do cao [4] hodc st dung s6 lidu dau vao tir cac s6 lidu vé tinh
[5]. Ciing tir cac nghién ctru di trudc da danh gia ving bién Nam Trung Bo 13 noi c6 ngudn
nang luong song 16n nhat trén toan dai ven bién Viét Nam, chinh vi thé d& tai da xac dinh
khu vuc nghién ctru 1a khu vuc bién Nam Trung B9.

Tap chi Khi twong Thiy van 2021, 722, 58—67; doi:10.36335/VNJHM.2021(722).58-67  http://tapchikttv.vn/
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Hién nay, c6 rat nhiéu mé hinh tinh séng khac nhau dugc cong bd va sir dung nhu WAM,
SWAN, WAVEWATCH III, MIKE 21 SW, STWAVE, DELFT3D...[3, 6-11]. Tuy nhién,
mo hinh MIKE 21 SW 1a mgt mo hinh thuong mai voi loi thé 1a c6 thé linh dong trong ludi
tinh cung kha ning mo phong cic qua trinh ¢ khu vuc ven bd nhu sy ndng dan, nhiéu xa,
khuc xa va séng v do bién dbi d6 sau...[12]. Ngoai ra, MIKE 21 SW con gitip xac dinh
duoc nang lugng song mdt cach truc tiép v6i d6 tin cdy cao va dugc st dung rong rai tai Vict
Nam. Chinh vi thé, dé thuc diy sy quan tim va phat trién nghién ctru vé linh vyc ning lugng
tai tao ma cy thé 14 ning luong song bién duoc manh mé hon, dap ing nhu cau phat trién bén
viing cua toan cau va Viét Nam, nghién ctru da dugce thuc hién véi muc tiéu l1a xac dinh duge
su phan b6 ngudn ning luong séng bién nam 2017 tai mdi khu vyc bang mé hinh MIKE 21
SW. Mb hinh dugc hiéu chinh va kiém dinh véi s6 liéu thuc do ndm 2013, tir 46 méi md
phong tinh todn trudng song cho nam 2017.

Ving bién ven bd khu vuc Duyén hai Nam Trung B c6 béi bién cat tho va déc. Thém
luc dia tir Pa Nang dén Viing Tau c6 su phan hoa phire tap, dién tich thém luc dia mo rong &
phia bic, co hep tir Binh Dinh va lai mé rong dan xudng phia nam [13] nhu Hinh 1. Diéu nay
cho thdy ning luong séng ngoai khoi khi truyén vao khu vuc rét it bi tidu tan do ma sat day
(mang ché do bién khoi). Vi tri ving bién Nam Trung B6 dwoc mé ta trong Hinh 1.
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Hinh 1. Vi tri viing bién Nam Trung B9.

2. M6 hinh &rng dung trong nghién ctru

Nhu di trinh bay ¢ trén, nghién ctru di tmg dung mé hinh MIKE 21 SW dé xac dinh
ning luong séng bién cho khu vyc bién Nam Trung Bo. M6 hinh MIKE 21 SW c¢6 thé dya
trén ludi phi ciu trac dé mo phong sy phat sinh, suy giam va lan truyén séng dugc tao ra boi
gi6 va song ling. Giao dién than thién va mirc d6 tin cdy cao da lam cho MIKE 21 dong mot
vai trd quan trong thuc su trong cac mé hinh ¢ dat lién, ving bd bién va ngoai khoi [14].
Trong d6, chiing t6i str dung mé hinh MIKE 21 SW véi nguén dir liéu dau vao 1a hai bo s6
lidu gio tai phan tich toan Bién Dong tir dit lidu gi6 toan ciu (NOAA) nam 2013 va nim 2017
v6i budc thoi gian 4 tiéng.
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2.1. Co 56 Iy thuyét mé hinh Mike 21 SW

Phuong trinh chil dao 1 phuong trinh can bang séng hoat dong trong hé toa do Pécac.
Theo hudng toa d6 ngang, phuong trinh bao toan dong luong song duge viét nhu sau:
VN =2 (1)
Trong d6 N(x, o, 9 t)la mat do anh hudng; t la thorl gian; x(x y) 1a h¢é toa do Cartesian;
D(Cx, Cy,Co,C0) 12 van toc truyen ctia nhom song; S 1a s6 hang gdc cua phuong trinh can bang
ning lugng duoc biéu dién nhu sau:
, S= Sin + Snl + Sds + Sbot + Ssurf (2)
Trong do6 Si,_ su chuyén tai dong lugng nang lugng gioé vao su phat sinh ra song; S
nang luong chuyén tai do twong tac phi tuyén song — song, Sus_ su tiéu tan nang luong song
do song bac dau; Seo, sy tiéu tan do ma sat day; Sy,r su tidu tan nang luong boi su vd song
do bién doi do sau.

2.2. Co 56 ly thuyét vé nang lwong song

Chuyén tai ning lugng song duoc tinh boi cong thirc:
Penergy = PgCqE
, A3)
Véi E =8 ()
Trong d6 p 1a mat &6 nudc bién; Hs 1a do cao song cd nghia; g 1a gia tdc trong trudng,
¢ 12 van toc nhém song.

2.3. Céc s6 liéu sir dung trong tinh toan mé hinh

2.3.1. Dit liéu dia hinh ving bién Nam Trung Bo

Mot trong nhitng dir liéu ddu vao quan trong nhat cia MIKE 21 1a dir liéu dia hinh day
bién. Trong nghién ctru ndy, dia hinh duoc két hop tir hai ngudn dit liéu: Th nhat, tir Phi
Yén dén Ninh Thuén dugc trich xuit tir ban dd dia hinh cta Phong Dia chét va Dia mao bién,
Vién Hai duong hoc trong két qua nghién ctru ciia Lé Pinh Mau va cong su “Pic diém khi
tuwong hai van va dong luc bién tinh Khanh Hoa” dugc thuc hién tir 2016-2018; Thir hai, tir
Da Néang dén Binh Dinh va tai Viing Tau dugc ké thira tir hai d ti 16 1:200.000 do Hai quin
Nhan dan Viét Nam t4i ban 1an thtr 1 nam 1993. |

Caz2 ngu(‘Sn dir li¢u dia hinh thu thap ¢ dang sb, dugc chuyén sang dinh dang file .xyz va
dua vao chuong trinh Mike Zero dé noi suy gia tri d0 sau trong toa do. Trong mo6 hinh MIKE,
di liéu dia hinh nhép vao mé hinh duoc luu ¢ dang file 2 chiéu. Trén Hinh 2 va Hinh 3 trinh
bay dia hinh day va ludi tinh khu vuc tinh toan.
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2.3.2. Biéu kién bién va diéu kién dau vao

nén khong xét song limg. Cac dic trung dit liéu dau vao duoc thé hién trong Hinh 4.
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Hinh 2. Luéi tinh 4p dung ving bién
Nam Trung B6.
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— Diéu kién bién: Tai cac bién cua khu vuc tinh toan, cac tac gia da thiét 1ap & dang bién
dong v6i muc nudc tinh (d6 cao séng h=0) va bién d6i phu thude vao cac vung lan can. Diéu
ndy tao ra mot vung tinh voi cac bién dugc thay d6i phu thudc vao cac phan tir can bién va
dan dén viéc cac ngudn ning lugng chi duoc giai phong nhung khéng dugc bd sung & cic
vung bién.
— Dit lidu dau vao 1a hai bd s6 li¢u gi6 tai phan tich toan Bién Dong tir dit li¢u gi6 toan
cau (NOAA) ndm 2013 va nam 2017 véi budc thoi gian 4 tiéng [15], do mién tinh kha rong
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Hinh 4. Dic trung dit lidu dau vao dugc xay dung tir s lidu gio toan cau (NOAA) trong thoi diém
10:00 CH ngay 30/6/2017 dai dién cho mua gi6 tAy nam (a) va thoi diém 4:00 SA ngay 24/12/2017

dai dién cho mua gié déng bic (b).
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2.4. Lya chon thong $6 mé hinh

M0 hinh tinh dugc hi¢u chinh trén co s¢ so sanh hai dac trung song 1a d0 cao song co
nghia (Hs) va chu ky song (T) giita két qua duoc tinh bang mé hinh véi s6 liéu thuc do trong
giai doan tir 11:00 CH ngay 6/1/2013 dén 7:00 SA ngay 12/1/2013 (mua gi6 dong bic) (Hinh
5a, 5b) va kiém dinh trong giai doan tir 11:00 SA ngay 1/7/2013 dén 12:00 CH ngay 4/7/2013
(mua gi6 tdy nam) (Hinh 5c, 5d) tai cung vi tri c6 toa d6 109,019°E — 11,437°N [1].

Phén tich tinh toan thong ké gitra hai chudi s6 lidu tinh toan bang mo hinh va chudi sd
lidu quan tric thu dugc cac két qua kha tot. P6i voi két qua hiéu chinh mo hinh da cho két
qua tuong quan rét tbt, hé sb twong quan dat 0,85 va hé s hiéu qua md hinh Nash dat 0,84
(Hinh 5a) va sai s6 chu ky song trung binh la 5,28% (Hinh 5b). Dbi voi két qua kiém dinh
md hinh d3 cho két qua tuong quan kha t6t, hé sb tuong quan dat 0,86 va hé sb hiéu qua md
hinh Nash dat 0,56 (Hinh 5c) va sai s6 chu ky song trung binh 1a 3,28% (Hinh 5d).
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Hinh 5. Két qua hiéu chinh trong mua gi6 dong bic (giai doan 23:00 06/01/2013 — 7:00 12/01/2013)
(a) va két qua kiém dinh trong mua gié tiy nam (giai doan 11:00 01/07/2013 — 12:00 04/07/2013)
(b) giita d6 cao séng va chu ky séng thuc do véi két qua tinh toan.

3. Két qua va thio luin

Tir két qua tinh toan cho thdy, vao mua gié dong bic (thang 1) song thinh hanh theo
huéng dong bac trén toan khu vire va chuyén tai nang luong song 1on nhat dat trén 48 kW/m/h
(Hinh 6a). Xung quanh khu vuc dao Phi Quy c6 mat do nang lugng song 16n nhét trén toan
khu vue va lan rong vé phia bién khoi khu vuc phia nam, mat d6 ning luong song giam dan
khi 1én phia bic. Vao mua gi6 tdy nam (thang 7), mat dong ning lwong song suy giam (dat
trén 15 kW/m/h), ving c6 mat do nang lwong song 16n 1a vung bién khoi tinh Ninh Thudn
(Hinh 6b). Cac song thinh hanh theo huéng tiy nam va dan chuyén sang déng-doéng nam tir
vi tuyén 12°30 1én khu vuc phia béc.
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Hinh 6. Biéu dd ning luong song thoi ky gié mua déng béc (a) va gié mua tdy nam (b) tai ving bién
Nam Trung B9.

Tir két qua tinh toan tién hanh trich xuit cac ddc trung song va nang lugng song dé xay
dung biéu do hoa song tai 9 vi tri trong d6 ¢ 8 vi tri twong g voi 8 tinh 1a Pa Nang Quang
Nam, Quang Ngai, Binh Dinh, Phu Yén, Khanh Hoa, Ninh Thuén, Binh Thuén déu cung nam
trén duong dang sdu 100 m nham loai bo cac tac dong cia dinh hinh c6 do dbc 16n ngoai
khoi va tac dong cua cac viing vinh gn bd; va 1 vi tri ven bd ddo Phu Quy (d6 sau 20 m)
(noi c6 dong nang luong séng 1on quanh nam) dé danh gia tiém ning nang luong séng tai
ting khu vuc. Két qua cho thay:

— Cac dic trung song va sy phan bd mat d6 ning luong song bién d6i phu thude vao ché
d6 gié mua (Hinh 6). Mua gié déng bic mang lai trit lwong ning luong séng cao hon so voi
mua gid tdy nam trén toan khu vuc nghién ciru va thoi gian hoat dong ciing nhidu hon mua
gi6 tdy nam trong cung mdt nam.

— Ung véi truong gié mua dong bac, ngoai khoi Binh Thuan 1a noi c6 d6 cao song lon
nhat v6i cac song hudng dong bac chiém wu thé (Hinh 7h). D6 cao séng c6 nghia chiém vu
thé trong khoang tir 1,5 m dén > 3 m va c6 thé dat > 3,5 m.

— Ung véi truong g16 mua tay nam, dg cao song 16n nhat tai ngoai khoi Ninh Thuén (d6
cao song c6 nghia chiém wu thé tir 1-2,5 m va c6 thé dat dén 2,5 m) vdi cac song c6 hudng
tur tdy nam sang nam-tay nam (Hinh 7g).
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Hinh 7. Pac trung song tai cac vi tri trich XUét.
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Trong c4 hai mua gi6 thinh hanh, cang vé phia nam tai khu vuc nghién ctru do cao song
¢6 xu hudng 16n dan va hudng séng cang léch sang phai. Trong d6 Binh Thuén 13 noi c¢6 do
cao song toi wu voi tan suit xuat hién cua cac song thinh hanh nhiéu nhét va mang lai trit
luong ning luong song 16n nhét trén toan khu vuc nghién ctru (t6ng mat do ning lugng séng
trong nam 2017 dat trén 68.000 kW/m/nam), mat d6 nang luwong séng giam di rat it khi truyén
vao vung ven bo ctia ddo Phu Quy (té)ng mat do nang lugng séng nam 2017 dat trén 66.000
kW/m/ndm) (Hinh 8). Vi thé, ving bién xung quanh dao Phu Quy la noi c6 mat d¢ nang
luong song bién cao quanh nam (riéng thang 12 c6 téng mat do nang lugng song thang dat
trén 22.000 kW/m (Hinh 9)), rat thich hop cho viée lua chon thi diém trong nghién ciru khai
thac ngudn ning luong sach tir song bién tai Viét Nam. Céc dic trung song va tong mat do
ning lugng séng cic thang trong nam 2017 tai ven bd Phi Quy duoc thé hién trong Hinh 9.
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Hinh 8. Téng mat d¢ ning lugng séng ndm 2017 tai cac vi tri trich xuat.
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Hinh 9. Hoa s6ng (trai) va biéu d6 tong mat do nang luong song thang (phai) tai ven by Pha Quy.

Thoi ky gi6 dong bac mang lai tiém nang ning lugng song 16n hon so véi thoi ky gio tay
nam. Khu vue phia Nam ¢6 mat d¢ nang lugng séng 16n hon khu vyc phia bac. Ninh Thuan
1a noi ¢6 mét do luong nang lugng séng 16n nhit trong mua gié tdy nam, Binh Thuan 1a noi

c6 mat d6 nang luong séng 16n nhit trong mua gié déng bic va trong ca nim 2017. Ngudn
nang lugng soéng 16n chu yéu tap trung xung quanh khu vuc dao Phu Quy.

Ngoai ra, khu vuc phia Nam va dac biét 1a tir tinh Binh Thuén 12 noi it chiu tdc dong cua
bdo nhét trén toan vung bién Nam Trung B9. Vi thé, Binh Thuén c6 thé dugc coi la mot tinh
thich hop cho viéc tap trung nghién ctru phuc vu khai thic ngudn ning luong tir song bién
cho nganh cong nghiép dién Viét Nam. Theo dénh gia cia Tong cuc Bién va Hai dao Viét
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Nam vao nam 2019 [16], téng cong suat nang lugng song nam trén toan dai ven bién Viét
Nam dép tng dugc 90% nhu cau tiéu thy dién nang cia Viét Nam trong cung ky. Vi thé, tlem
ning khai thac nang lugng séng bién cua Viét Nam 14 rét trién vong va khu vuc c6 thé trién
khai khai thac nang luong song bién dau tién co thé phai xét dén d6 1a dao Phi Quy cua tinh
Binh Thuan.

4. Két luin

Két qua tinh toan cho thdy mé hinh MIKE 21 Spectral Wave da mé ta chi tiét va tinh
toan cu thé sy phan bd dong ning lugng song tai ving bién Nam Trung B va sy bién thién
mat d nang lugng song theo khdng gian va thoi gian tai gidi han khu vuc nghién ctru véi
két qua kha chinh xéc (sai s6 < 10%).

M5 hinh MIKE 21 da tong hop duogc tit ca cac yéu tb c6 thé mé ta dong nang luong séng
nhu sy tdc dong cua gid, cac qua trinh tuong tac song va cac tdc dong cta dia hinh. M6 hinh
Mike ctia DHI da duoc tin dung va sir dung & nhiéu qudc gia trén thé gidi trong d6 co Viét
Nam, né dugc dung dé tinh toan thay triéu, song, lan truyén chét, chuyén tai bun cat, ...

Chuyén tai niang luong song bién doi chu yéu phu thudc vao ché d¢ gio mua. Vao mua
gi6 tdy nam, khu vyc Ninh Thuén 1a noi ¢6 mét d¢ nang lugng song 16n nhat. Khu vuc Binh
Thuén 14 noi c6 mat do ning luong song 16n nhat trong mua gié dong bic (dat trén 48
kW/m/h) va trong nim (tong mat d6 niang luong song dat trén 68.000 kW/m/nam). Dic biét,
dao Phti Quy 1a noi c6 trit lvong niang luong séng 16n quanh nim (tong mat d6 ning luong
song nam 2017 dat trén 66.000 kW/m/nam) va it chju tac dong cua cac thoi tiét cuc doan nhu
bdo nén can tiép tuc tap trung nghién ctru va phat trién nham thuc day khai thac ngudn ning
lugng song tai Viét Nam.

Pong goép cua tac gia: Xay dung y tudng nghién cou: N.N.T., N.T.B.; Lua chon phuong
phap nghién ciru: NN.T., N.T.B.; Xur Iy s6 liéu: N.N.T., D.V.N., L.T.P; Hiéu chinh, kiém
dinh md hinh: N.N.T., D.V.N., L.T.P; Viét ban théo bai bdo: N.N.T., D.V.N, L.T.P; Chinh
stra bai bao: N.T.B.

Loi cam on: Nghién ciru duge tai tro boi Dai hoc Tai nguyén va Mai truong TP. Ho Chi
Minh trong khu6n khé dé€ tai “Nghién ctru tinh toan sy xuat hién dong Rip vung ven bién
Nam Trung B9, ap dung cho bai bién P61 Duong tinh Binh Thuan” ma s6 TNMT.2018.06.10.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: Wave energy is a form of renewable energy based on the use of energy from the
circulatory oscillation of waves to generate electricity. Renewable energy from waves is
rated as a clean energy source and hardly degrades the environment. According to a research
by Vietnam Administration of Sea and Islands in 2019, total annual wave energy capacity
throughout Vietnam's coastal range meets 90% of Vietnam's electricity consumption needs
in the same period. The South Central Coast is identified as home to the largest wave energy
reserves throughout the coastal region of Vietnam. In this report, the authors had applied
the Mike 21 SW model to calculate the specific parameters of waves and determine the
energy of waves in the South Central Coast region variable according to two prevailing
monsoon seasons.
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Tém tit: Trong nhimg nim gan day, cing véi su phat trién clia cong cu tinh todn va ning
lyc méy tinh, viéc phat trién va mg dung cic bd mo hinh thong s phan bb dang ngay cang
dugc chu trong va c6 xu hudng dap tmg tot hon nhu cau cua thyc tién vé do chi tiét theo
khong gian cua cac dau ra mé hinh. Nghién ctru nay nd luc gi6i thiéu dén véi cong dong
nghién ctru Viét Nam bg cong cu m6 hinh Wilow vbn di duoc st dung rong rai trén thé gi6i
va la m&t m6 hinh ma ngudén m¢é da dugc tich hop trong bo phan mém ho tro du bao Delft—
FEWS. M6 hinh Wflow_sbm da dugc thr nghiém trén mét s6 luu vue thugng ngudn dong
chinh séng Ma (den tram X4 La) va song Chu (dén ho chira Hiia Na) cho két qua tuong dbi
kha quan va cho thdy kha ning tmg dung trong tuong lai & cac luu vuc séng tuong ty & Viét
Nam.

Tir khéa: M6 hinh Wflow; Song Ma; Mi ngudn mé; M6 hinh thong sb phéan bb.

1. Mé diu

Hién nay c6 rat nhiéu cac cong cu md hinh tir don gian dén phurc tap nd lyc méd phong
dong chay tir mua cho cac hé thong song ngoi. Theo cach phan chia theo sy phy thudc vao
khong gian ciia cac thong sé mo hinh ma c6 thé phan chia cac mé hinh mwa dong chay thanh
cac nhoém: md hinh thong s6 tap trung (nhu NAM, TANK, LTANK, SSARR, UFM,...), md
hinh thong s6 ban phan bd (SWAT) va mé hinh thong sd phan bd (MARINE, TOP, B-
TOP,..). Cac m6 hinh ndy da va dang duoc ung dung kha da dang trén the gioi cing nhu &
Viét Nam, trong d6 véi cac tién bd vé nang luc tinh toan, kha ning cung cap cac s lidu dau
véo chi tiét theo khong gian (di li€u dia hinh, thd nhudng, tham phu, ...) dac bi¢t 1a voi sy
hd tro ciia cac cong ngh¢ quan trac vién tham nhu s6 liéu mua vé tinh, radar, ... nhém céc
mo hinh théng s phan bd di tré nén phd bién hon trong ca nghién ctru va cong tac du bao
nghiép vu. Hién tai, Deltares (Ha Lan), co quan phat trién phan mém hd tro du bao Delft—
FEWS (Flood Early Warning System), dé tp hop cac mé hinh thiy van phan bd dang ma
ngudn mé, dugc viét bang cac ngdn nglr khac nhau (Python véi cac phan mé rong PCRaster,
C ++, Fortran) va lién két cac phin mém nay v&i nhau bang cach sir dung 16p C # trién khai
OpenMI [1] trong d6 m6 hinh Wflow la mot phan thudc dy an Openstream. Cac mo hinh
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trong du an nay dugc chuan bi cac giao thire dé d& dang 1am viéc véi cac hé diéu hanh ciing
nhu cac nén tang quan Iy phuc vu mé phong, du bao dong chay, va dugc tich hop nhu 1a
nhitng thanh td cua bd cong cu hd tro du bao Delft—FEWS 1a hé théng dang dugc rng dung
thir nghiém tai Trung tim Dy béo Khi twong Thuy vin Qudc gia (Viét Nam).

Nham ndng cao hon nira kha ning tng dung cac tuy chon cua hé théng Delft-FEWS,
nhom nghién ctru thude truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi gioi
thiéu bo cong cu md hinh thay vin trong thu vién ctia hé théng va thir nghiém kha ning tmg
dung cac mo hinh nay trong moé phong dong chay tai cac luu vye song ¢ Viét Nam. Nghién
clru nay trude hét gidi thiéu vé mo hinh WFlow sbm va két qua ing dung cho khu vuc mién
nui, thiéu sb liéu quan tric bé mat thudc luu vuc song Ma 1a luu vuc dén tram thiy van Xa
La trén dong chinh va dong chay dén ho Hiia Na trén séng Chu.

2. Gi6i thiéu b mé hinh Wflow va co s¢ 1y thuyét mé dun Wflow_sbm

WFLOW 1a bo m6 hinh thily van thong s6 phan bé ma ngudén mé cua Deltares dugc st
dung trong nhiéu dy 4n dé mé phong cac qua trinh muwa—dong chay trén quy mé luu vue. Gan
day, chuong trinh WFLOW di dugc phat trién thém, gitp dé dang thiét 1ap mo hinh WFLOW
v6i dit liéu toan cau & bat cir dau trén thé gidi. M6 hinh dugc lap trinh bang ngdn ngir GIS
dong (PCRaster) [2] vdi cdu tric md va c6 thé duge thay d6i va phat trién boi nguoi sir dung.

Mo hinh thong s6 phan b Wlow 13 bd mé hinh duogc thiét 1ap dé t6i da hoa cac ngudn
s6 liéu toan cau mé trén thé gidi do vay co thé hd trg cho cac nghién ciru & cac luu vue thiéu
s6 lidu. Duya trén cac dit liéu ludi vé dia hinh, thd nhudng, khi twong khi hau, mé hinh Wflow
c6 thé tinh toan tit ca cac chi sd thuy vin tai bat ky 6 ludi nao trong mé hinh tai bude thoi
gian tinh toan. M6 hinh Wflow c¢6 thé dugc tich hop va phat trién tiép cing voi cac mo hinh
khéac thudc Deltares nhu D—Hydrology, D-Flow FM va D-Water Quality (DELWAQ)...
Wflow bao gdbm mét tap hop cac chuong trinh python co thé chay trén dong 1énh va thuc
hién cac m6 phong thuy van. Cac mé hinh duge dya trén khung python PCR m6 rong (16p
wf_DocateFramework) dé cac mo hinh xdy dung bang khung c6 thé duoc klem soat bang
API, lién két dén BMI va OpenDA. Trong bd phin mém mé hinh Wflow bao gom nhiéu mé
dun c6 chiic ndng va nhiém vu khac nhau nhu: wflow sbm, wflow hbv, wflow gr4,
wilow_W3RA, wiflow_routing, wflow_wave, wflow_floodmap, trong d6, mé hinh
wflow sbm 1a mét phan mém doc 1ap trong bd phan mém Wflow, cé thé mg dung dé tinh
toan dé mo phong cac qua trinh mua—dong chay va da duoc 4p dung ¢ nhiéu qudc gia khac
nhau.

Béc hai tir
vk thure vat

Béc hoi bé mat Déng chay séng va

béc hoi

Thiim hode tham
nh3p bo hda

Song ding hoc cho

ding chay tran
Tang khéng hdo haa Déng chiy ting
nude me
Sdng ddng hoc cho
Téng bdo hoa 0000 CHEY NOEM el

Hinh 1. Cac qua trinh hinh thanh dong chay trong mo hinh Wflow_sbm.
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Hinh 1 m6 ta cac qua trinh dugc mé phong trong mé hinh wflow_sbm. Dau tién, md
hinh s¢& xac dinh mang lu6i song va diém do dua trén mo hinh sb do cao (DEM). Tiép theo,
ban dd su dung dat va thd nhudng duge dua va mé hinh, va cac thong s6 dugc ude tinh dya
trén cac dic diém vat 1y cua thd nhudng va loai dat sir dung. Luong mua bi ton thit duoc tinh
toan bang mo hinh Gash [3.4]. Céc qua trinh thiy vin tao ra dong chay dugc tinh toan dua
trén mé hinh TOPOG_SBM. M6 hinh Wflow sir dung lugng bdc hoi tiém ning lam sb liéu
dau vao va tinh toan luong bdc hoi thuc té dua trén ham lugng nudce trong dét va loai tham
thuc vat. Dong chay bé mit dugc mo hinh hoa bang phuong trinh séng dong hoc. Trong
truong hop bé thd nhudng da bio hoa mot phan, lugng mua roi trén khu vuc bdo hoa dugce
tinh vao dong chay bé mat. Céc tang chira nudc duoc thé hién bang mé hinh bé nudc co ban,
gia dinh d6 bao hoa thay ddi theo d¢ sau. Tang nudc ngam ctia md hinh duge mo phong bang
cong thirc Darcy. D6 sau cua dat dugc xéac dinh bai cac loai st dung dat khac nhau va dugc
chia ty 1 bang cach sir dung chi s6 6 4m dia hinh. Céc thong s khac nhau gin vdi timg loai
dat. Cac thong s nay bao gébm do sau ré, chi sb dién tich 14 (Leaf Area Index—LAI), ty 1
thoat hoi nuée tir tan wét dén luong mua trung binh (Ew/R), dd tan xa, trir luong tan t6i da,
khoang cach tan cdy. Cac tham sé dugc nhap vao mo hinh biang cic bang tra ctru. Cac bang
tra ciu nay dugc mo hinh st dung dé tao ban dd tham sb dau vao. Cac thong sb duoc lién két
v6i cac 16p ban do sir dung dat, loai dat va cac tiéu luu vuc thong qua bang tham chiéu. Chi
tiét cac phuong trinh ctia mé hinh bao gém phuong trinh mua ngin chan (1), phuong trinh
thd nhudng (2, 3, 4) duoc md ta trong nghién ciru ctia K. Hassaballah va cong su (2018) [5]

Pr=2mn|1-2A-p-p)7| (1)

Trong d6 P’ 1a luong nude can dé tan cay hoan toan bdo hoa; R 1a luong mua trung binh
trong mot tan cay bio hoa (mm ngay '); E,, 1a luong bdc hoi trung binh tir tan ciy wét (mm
ngay ),S 1a luong trit tan cdy (mm); p 1a hé s roi qua tu do (ty 1é mua roi xuéng dat ma
khong bi dir lai & tan cdy) va py 1a ty 1¢ mua chuyén than dong chay.

Trong phuong trinh thd nhudng, thé nhudng dugc coi 1a cac bé nudc c6 do sau khac
nhau (Z), gdm mdt bé chira bdo hoa (S) va mot bé chira chua bio hoa (U). Trir luong cia
mdi bé duge thé hién béng gia tri do sau. Tﬁng S & trén cung tinh dén do sau Z; duge tinh
bang cong thic:

S =(Z:-7Zi) (65— 6y) ()

Trong d6 s va ©; 1a ham lugng nudc bio hoa va du trong dat trong tng.

Tang chua bdo hoa duogc chia thanh 2 bé 1a bé chira (Us) va bé thiéu hut (Uq):

Us=(0s—6y) Zi—U 3)
Us=U-Uq 4)

3. Ung dung thir mé hinh WFlow_sbm & ti¢u luu vie song Ma dén tram Xa La va tiéu
Iwu vwre song Chu dén ho chira Hia Na

3.1. Gioi thiéu veé cac luu viee nghién curu

Luu vuc dong chinh séng Ma dén tram thuy van Xa La, c6 dién tich luu vuc khoang
6.430 km?, bao gdbm mot phan ctia cac huyén Mudng Ang, Tuan Gio, Dién Bién Dong thudc
tinh Pién Bién, mot phén cua cac huyén Thuan Chau, Mai Son, va 100% dién tich cua huyén
Séng M4, huyén Sop Cop thudc tinh Son La (Hinh 2). Pia hinh & day chu yéu 1a cac diy ndi
cao, dd dbc 16n, kha phte tap, bi chia cit manh boi cac day nui cao chay theo huéng Tay
Béc—Dong Nam xen k& voi cdc thung lling va hé thdng song, sudi. Piém cao nhét 1a dinh nui
Pu Hubi Luong (xa Na Say, huyén Tuan Gido, tinh Dién Bién) cao 2.179 m, diém thap nhat
tai mat cdt cira ra tram thuy van Xa La c6 d cao 275 m so V61 myc nude bién. ‘Trong luu
vuc va lan cén c6 2 tram khi tugng va 9 diém do mua, chu yeu 6 s6 liéu quan tric lién tuc,
ddng bo tir nam 1981.
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Hinh 2. Ban dd dia hinh luu vue song Ma dén tram X3 La.

Luu vuc song Chu tinh dén ho Hua Na, ¢6 dién tich luu vuc khoang 5.345 km?, phén 16n
dién tich thudc dia phan ctia Lao (chiém 90% dién tich) va mot phan cta huyén Qué Phong
thudc tinh Nghé An (Hinh 3). Dia hinh ¢ day chu yéu la cac day nui cao, d dbc 16n, kha
phirc tap, bi chia cit manh boi cac dy niii cao chay theo hudng Tay Bic—Dong Nam xen k&
v6i cac thung liing va hé thdng song, sudi. Diém cao nhit 1 dinh nii Phu Nam (Hudi Phin,
L40) cao d6 +2050 m, diém thép nhét tai khu vuc mat cét ctra ra (tuyén cong trinh dap Huaa
Na) c6 cao do tu nhién khoang +152 m so véi muc nudc bién. Trong luu vuc va lan cén ¢o6 1
tram khi tugng va 6 diém do mua, chu yéu 6 sb lidu quan tric lién tuc, déng bo tir nam 1981.
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Hinh 3. Ban dd dija hinh luu vuc song Chu dén hd Hua Na.

3.2. Chudn bi dif liéu dau vio

Nhim phuc vy thiét 1ap mé hinh va xac dinh cac bd thong s, cac loai dit liéu, sb liéu da
thu thap trén cac luu vuc nghién ctru bao gdm: s6 lidu quan tric cac yéu té mua ngay cua 11
tram mua: Pién Bién, Muong Cha, Pha Pin, Thuén Chau, Séong Ma, Xa La, My Ly, Qué
Phong, Quy Chau, Cira Pat, Muong Lat, s6 liéu luu lugng trung binh ngay tai tram Xa La
nam 2015, 2017, s6 liéu luu luong dén hoé Hua Na (4obs/ngay) cac ndm: 2016,2017,2018;
ban d6 dia hinh ty 1& 1/50.000 (phan luu vuc séng Ma thudc dia phan Viét Nam), ban d6 thd
nhudng (huyén Song Ma, huyén Sép Cop). Phan luu vyc thude Lao sir dung ngudn dia hinh
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SRTM (30x30m), tham phu thuc vat tir MCD12Q1.006 MODIS, thé nhudng tir FAO (Digital
Soil Map of the World, nam 2007).
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Hinh 4. Ban db 16p phu thyc vat luu vyc séng Ma dén  Hinh 5. Ban db 16p phu thyc vét luu vuc song Chu
tram X4 La. dén hd Hua Na.

3.3.  Thir nghiém mo hinh Wflow _sbm

Nhiam muc dich théng nhat cho cic nghién ctru & giai doan tiép theo, mé hinh
Wilow sbm dugc thiét 1ap bao trum toan bd dién tich luu vuc song Ma voi 43.520.204 ph?m
tir. Nham dénh gia kha ning mo phong ciia mé hinh WFLOW, nghién ciru tién hanh hiéu
chinh va kiém dinh mé hinh véi giai doan gan day 2015-2018 (day la giai doan thong tin vé
s6 liéu, tai liéu tham phu, thd nhudng, mwa, dong chay kha ddy du va dong nhat). Két qua
mo phong giai doan hiéu chinh (2015-2017) cho thay: s6 liéu dong chay mo phong va thuc
do kha tuong déng, cu thé tai X3 La: ndm 2015 chi sb Nash—Sutcliffe dat 0,61, chi s PBIAS
1a 18,55, nam 2016 chi sé Nash-Sutcliffe dat 0,51, chi s6 PBIAS 1a 34,5, nam 2017 chi s6
Nash—Sutcliffe 1a 0,66, chi sé6 PBIAS 1a 18,57 (Hinh 6-8, Bang 1). Tai Hua Na: nam 2016
chi s6 Nash-Sutcliffe dat 0,74, chi s6 PBIAS la 12,38, nim 2017 chi s6 Nash-Sutcliffe 1a
0,80, chi s6 PBIAS 1a —5,24 (Hinh 10-11, Bang 1). B thong s6 thu dugc trong giai doan
hiéu chinh dugc sir dung d¢ mo phong cho nam 2018 (kiém dinh). Két qua cho thay, tai tram
X4 La chi s6 Nash—Sutcliffe 1a 0,72, chi sé PBIAS 1a 17,4 (Hinh 9, Bang 1), tai Hua Na chi
s6 Nash—Sutcliffe 1a 0,70, chi s6 PBIAS 1a —1,41 (Hinh 12, Bang 1). Két qua cho thiy mo
hinh dugc xem 1a tdt khi gia tri chi s6 Nash—Sutcliffe va chi sb PBIAS déu dat muc chinh
xéc tot dat yéu cau vé chit luong mé phong.
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Hinh 9. Két qua m6 phong véi gid tri thuc do luu lugng dén

Hinh 8. Két qua mé phong véi gié tri thire do luu luong .
Xa La giai doan kiém dinh nam 2018.

dén tram X3 La giai doan hiéu chinh nam 2017.
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Hinh 10. Két qua md phong véi gié tri thuc do luu lugng  Hinh 11. Két qua md phong véi gia tri thuc do luu lugng dén
dén hd Hua Na giai doan hiéu chinh ndm 2016. hd Hua Na giai doan hiéu chinh nim 2017.
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Hinh 12. Két qua mé phong véi gia tri thuc do luu lugng dén hd Hua Na giai doan kiém dinh niam
2018.

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

NASH PBIAS
Nam Ghi chu
Xa La Hua Na Xa La Hua Na
2015 0,61 18,55 Hiéu chinh
2016 0,51 0,74 34,5 12,38 Hiéu chinh
2017 0,66 0,80 18,57 -5,24 Hiéu chinh
2018 0,72 0,70 17,4 -1,41 Kiém dinh

Nhu véy, bo thong sb tim duge (Bang 2) c6 do tin cdy dé co thé sir dung trong cong tac
mé phong phuc hoi s6 lidu dong chay tram thiy van Xa La tir s6 lidu cac tram mua trén luu
vuc va 1an can hodc c6 thé lam co s& dé xay dung cac phuong 4n du bao dong chay ngay
hodc phuc vu cong tac danh giéd theo cac kich ban nhu BDKH hay tdc dong cua cac cong
trinh.

Bang 2. Bo thong s6 mé hinh WFLOW.

. Gia tri cho luu Gia tri cho luu vue
Tén thong so Mo ta P
vue tram Xa La dén ho Hiua Na
N Hé s maning cta dat 0,03-0,07 0,035-0,06
N_River Hé sb maning trong song 0,025-0,035 0,032-0,045
MaxLeakage Luong nudc ro ri ra khoi dét 1 1.5
) Phén sé d6 sdu cia dit gop
RunoffGeneratingGWPerc \ 0,2 0,5
phan tao ra dong chay phu
thetaR.tbl Ham lugng nuéc du 0,01-0,05 0,03-0,06

KsatVer Do dan bio hoa 5-25 5-25
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3.4. Nhan xét

Két qué budc dau trén luu vuc song Ma tai cac tram thuong nguén (Xa La, Hua Na) cho
thdy ddy 12 mot mé hinh kha hiéu qua trong viéc md phong dong chay. M6 hinh nay c6 mot
s6 wu diém ndi bat: 1a mo hinh ma ngudn ma, cho phép ngudi ding cai tién mé hinh; tée do
tinh toan nhanh, én dinh trén window va linux; cong tac chuén bi s6 liéu dau vao don gian
khi két hop véi cac cong cu GIS thong dung nhu ArcGIS, QGIS; twong thich cao véi hé théng
hd tro du bao FEWS dang duoc trién khai du bao nghiép vu tai Trung tam Dy bao Khi tugng
Thuy van Quéc gia... Bén canh d6, mo6 hinh con tdn tai mot s6 nhuge diém chua c cong cy
hd tro trong viéc do tim thong sd tdi wu cho mé hinh, mé phong chua tbt véi cac khu vuce c6
dia hinh bang phéng.

4. Két luan va kién nghi

Nghién ctru di xay dung bd mé hinh thiy van phan b6 WFLOW _sbm, 4p dung tinh toan
dong chay cho luu vyc song Ma. M6 hinh d duoc hiéu chinh va kiém dinh véi chudi s liéu
lru lwong trung binh ngay tai tram thily van Xa La va dén ho Hua Na. Cac két qua danh gia
vé sai s6 dap tmg dugc yéu cau cho phép mé hinh c6 thé sir dung dé mé phong danh gia dién
bién dong chay ngay, thang trén luu vuc. Trong thoi gian tiép theo, nhom tac gia sé& tiép tuc
nghién ctru tng dung bd cong cu nay dé mod phong dong chay 1ii trén luu vue.

Pong gop ciia tac gia: Xy dung ¥ tuong nghién ctru va phan céng nhiém vu trién khai:
T.N.Anh; Lua chon phuong phap nghién ctu: T.N.A., B.D.D., N.T.T., P.D.H.B.; Hiéu chinh,
kiém dinh mo hinh va chay céc kich ban: N.V.N.,, N.T.T., b.b.b., P.D.H.B; Viét ban thao
bai bao: T.N.A., P.D.H.B., B.D.D.; Chinh stra bai bao: N.V.N., N.T.T., P.D.H.B.

Loi cam on: Nghién ctru nay duoc thuc hién tai Trung tdm Pdng luc hoc Thuy khi Méi
truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha No6i. Bén canh @0, tap thé
tac gid tran trong cdm on sy giup do cua cac dai tram trén mang luoéi luu vuc song Ma trong
qué trinh khéo sat va thuc hién nghién ctru nay.

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 duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Introduction of WFLOW model toolkit for flow simulation in
Vietnamese river basins. Part 1: Wflow_sbm model
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Abstract: In recent years, along with the development of computational tools and
computing capabilities, the development and application of distributed (parameter) model
sets have been increasingly paid attention. This research attempts to introduce to the
Vietnamese researcher community the W—flow modeling toolkit which has been widely
used around the world and is an open—source model that has been integrated in the
forecasting support software (Delft-FEWS). The Wflow_sbm model has been tested on a
number of basins upstream of the Ma River (upto Xa La station) and Chu River (upto Hua
Na reservoir) with the good results hence shows the applicability in the similar river basins
in Vietnam.

Keywords: WFlow model; Ma River; Open source; Distributed model.
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Tém tit: Cra Tién Chau, song Ky Lo nam & phia nam vinh Xuén Dai thugc xa An Ninh Déng,
huyén Tuy An, tinh Phu Yé&n. Trong nhirmg nam gan day ctra séng va khu vuc trong cang ca
Tién Chau bi bdi lap rat nang né, tau thuyén ra vao  cang kho khan, da c6 mét s6 tau khi vao
cang neo dau bi nghiéng va chim anh hudng truc tiép dén phat trién kinh té cua tinh. Dé thuc
hién vi€c nao vét cat tai cura song hi¢u qua cling nhu phuc vu cho cong tac thiét ké cac cong
trinh tai cira séng sau ndy, viéc nghién ctru lich st bién dong cua ctra song 13 rat can thiét. Bai
b4o tmg dung cong nghé vién tham nghién ciru hinh thai khu vuc ctra song qua mot giai doan
dai tir ndm 1988-2019, tir d6 tim ra dugc nhitng xu thé bién dong hinh thai khu vuc ctra song
Tién Chau tinh Phii Yén. Két qua nghién ciru cho thy, khu vuc cira song bi boi lap chu yéu
gay boi su thay dbi cua dai bo bién phia Bic cira. Trong d6, chiéu dai cta song dao dong kha
6n dinh trong khoang 50-150 m. Dai duong bo phia Bic cira séng c6 xu thé cong 16m vao
trong dat lién.

Tir khéa: Bién dong cua song; Vién tham; Anh vé tinh; GIS.

1. Mé diu

Qua trinh bién ddi ty nhién cia mot khu vuc thudng chiu anh hudng cac cac yéu td nodi
sinh, ngoai sinh va nhén sinh. Trong d0, yéu t6 nudc mit va dudng b thuong xay ra nhiéu thay
d6i nhat do tac dong cua thoi tiét, khi hau, thay d6i muc dich sir dung dat, tham pha va yéu to
moi truong khac. Viée nghién ciru bién dong dudng b da duge chi trong nghién ciru trong rat
nhiéu nghién ctru trén thé gidi v4i rat nhiéu hudng tiép can khac nhau nhu st dung anh vé tinh
hozc anh hang khong [1], mé hinh toan [2], quan tric [3, 4]. Su bién dong cua duong bo 1a hé
qua cua mot s6 tham hoa tu nhién nhu 1i lut, nuéc bién dang, nudc tran bo, dan dén nhitng thiét
hai rit 1on vé vat chat va con ngudi. Qua trinh dién bién duong bd con 1a sy tich liy 1au dai va
1a két qua cua qua trinh van dong dé dat toi trang thai cAng bang cta hé théng. Theo ddi dién
bién duong bo theo thoi gian va thu thap cac dir licu bién dong theo céc su kién cuc doan s€
giup cho ngudi dan va chinh quyén dia phuong dua ra dugc nhimng quyét dinh chinh xac trong
viéc quan ly rui ro, ing pho bién d6i khi hau [1].

Sy phat trién manh mé& cua khoa hoc cong nghé trong d6 c6 cong ngh¢ vién tham (remote
sensing) da gop phan gidi quyet duoc nhiéu bai toan ma thuc t1en dat ra. Cac thong tin trich
xuat duogc tir cac thé hé anh vién tham cung cip ngudn dit lidu vé qua trinh thay d01 cua cac
ngudn tai nguyén khac nhau cua Trai Dit, trong do c6 tai nguyén nudc mat. Mot sé img dung
cong ngh¢ vién tham trong cac nghién ctru lién quan tai nguyén nude nhu danh gia va quan ly
thiét hai do 1ii lut [5-7] bién dong nudc mat va dudng bo [8-10], giam sat va danh gia chat
lugng nude [11].
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Tai Viét Nam, cic nghién ciru ing dung anh vién thdm trong nghién ctru vé dién bién
duong bo bién va cira song ngay cang trd nén phd bién. Mot sb nghién ctru c6 thé ké dén nhu
nghién ctru vé dién bién dudng bo tai bién Phan Thiét cia Pham Thi Phuong Thao va nhém
nghién ctru [12], nghién ctru bién dong bd séng Tién va song Hau [13], tng dung anh vé tinh
dé danh gia bién dong ctra song Pa Dién, Phi1 Yén...[14]. Viéc ing dung cong nghé vién tham
noi chung va str dung tu li¢u vé€ tinh d phan giai cao ndi riéng 1a mét hudng nghién ctru hi¢n
dai, co thé giam sat, danh gid mot cach nhanh chéng va khach quan vé su bién dong cua khu
vuc ctra song ven bién.

Luu vuc séng Ky Lo nam trong khoang 13°09°15” — 13°46°40” vi d9 Bic, 108°42°08” —
109°19°08” kinh do Pong. Phia Béc gidp luu vuc séng Ha Thanh, phia Tay va phia nam giap
luu vue song Ba, phia bong giap Bién bong. Song chay qua céc huyén Dong Xuan va Tuy An
ctia tinh Phti Yén va mot phan phia tay va ty bac thudc huyén Van Canh tinh Binh Dinh, huyén
KrongChro va Krongpa tinh Kon Tum. Dién tich Iuu vuyc tinh dén ctra bién 1a 2058km?, chiéu
dai song chinh 103 km, chiéu rong binh quan luu vuc 15,8 km, mat do song sudi 0,14 km/km?.
Song Ky Lo 1a séng 16n thir hai & tinh Pha Yén, véi ¢6 11 nhanh song cap I chay truc tiép vao
dong chinh nhu cac song: Tiouan, Khe Cach, Gam, Ca Ton, sudi bap, Tra Buong, Co, Cay, Ta
Ho6... Téng lwong mua trung binh nim & Phi Yén rat khong dong déu. Theo sé lidu do dac
dugc ¢ noi nhiéu mua nhat va it mua nhat chénh 1éch nhau khoang 487 mm. Day nii Vong Phu
déo Ca va khu vuc cach chan ctia ddy nti nay trén dudi 10km vé phia bac 1a ving mua 16n nhat
tinh voi lugng mua trung binh 1a 2244 mm. Mua thip nhat 12 ving ven bién phia bac, thung
lting song Ky L va song Ba, lugng mua nam trung binh dat 1750-1800 mm, trong d6 tdm mua
thap nhat 1a khu vuc Thi x3 Song Cau voi lugng mua trung binh nam dudi 1800 mm. Trong
nam, lugng mua cua mua mua tir thang 9 dén thang 12 dat dugc tir 1152-1738 mm chiém 68—
84% lugng mua ca nam, con mua khd 260684 mm chiém tir 13-32% cho nén muia mua quyét
dinh chi yéu dén lugng mua nim. Luu lugng trung binh nim trén song Ky Lo khoang 77,9
m?/s, tong luong dong chay nim vao khoang 2,46 km®. Mua lii trén song Ky Lo bat dau tir
thang 9 dén thang 12, trong d6 thang 10 va thang 11 14 nhiing thang thudng xuyén xuat hién lii
16n.
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Cira Tién Chau nam & cira song Cai (doan ha luu song Ky L§), phia nam vinh Xuan Dai
thudc, xa An Ninh Dong, huyén Tuy An, tinh Phil Yén hién dang 1a noi tranh tra bao cho cho
hon 400 tau thuyén cua cac xa An Ninh Tay, xd An Ninh Dong, huyén Tuy An va cac dia
phuong khac thugc tinh Phii Yén. Trong nhiing nam gan ddy ctra séng va khu vuc trong cang
ca Tién Chau bi boi 1ap rat nang né, tau thuyén ra vao cang kho khan, da c6 mot s tau khi vao
cang neo dau bi nghiéng va chim anh hudng truc tiép dén phat trién kinh té cta tinh. Nam 2008,
UBND tinh Pht Yén ciing d4 dau tu nao vét cat boi lap tai cira Tién Chau. Tuy nhién, sau 1
thoi gian dai khong dugc nao vét dinh ky va anh huong cua thoi tiét mua bio di lam cho ludng
tau qua cira Tién Chau bi bdi lap tro lai, gy kho khin cho tau thuyén vao ra va anh huong 16n
té1 kha nang thoat 1l qua ctra Tién Chau.

Theo két qua nghién ctru [15], anh vién tham co thé dugc st dung dé quan tric sy thay doi
ctia d rong cira songCac loai anh vién tham duogc str dung phd bién hién nay trong nghién ctru
ctra s6ng ven bién trén Thé gidi c6 thé ké dén LANDSAT (LANDSAT 7 ETM+ va LANDSAT
5 TM), SPOT, SPOT-2, cac anh c6 dd phan dai cao hon nhu QuickBird, IKONOS, SPOT-S5,
SPOT-6,... Céc tai liéu anh vién tham dugc xir Iy va phan tich bang cic phan mém chuyén
dung nhu ERDAS, ENVI va ArcGISV¢ tinh Landsat 13 tén chung cho hé théng céc vé tinh
chuyén dung vao muc dich thim do tai nguyén Trai Dat. Pau tién n6 mang tén ERTS (Earth
Resource Technology Sattellite) — k¥ thuat vé tinh tham do Trai dat. Hé thong vé tinh Landsat
cho téi nay c6 thé néi 1a hé théng vé tinh mang tinh chat qudc té. Anh Landsat c6 nhiéu thé hé
v6i s6 luong kénh phd va do phan giai khac nhau. Tuy nhién, thé hé anh Landsat TM duoc thu
tur v€ tinh Landsat—4 va —5 va danh Landsat ETM+ dugc thu tir v€ tinh Landsat—7 dugc su dung
phd bién nhat. Anh Landsat TM gom 6 kénh phd nam trén dai song nhin thay va hong ngoai
v6i dd phan giai khong gian 30mx30m va mot giai phd hong ngoai nhiét & kénh 6, do phan giai
120mx120m dé do nhiét d6 bé mit. Anh Landsat ETM+ ghi pho trén 8 kénh & cac budc song
gidng nhu cua anh Landsat TM, diéu khac biét 1a & Landsat ETM+, kénh hong ngoai nhiét
(Thermal) c6 d6 phan giai cao hon (60 m x 60 m) va c6 thém kénh toan sac (Pan) véi do phan
giai khong gian 12 15 m x 15 m. Anh Landsat duoc tmg dung trong nghién ciru cua nhiéu linh
vue tir nghién ctru hién trang dén giam sat bién dong va duoc cong bd rong rii va sir dung phd
bién nhat. Bén canh d6, anh Landsat c6 chudi thoi gian quan trac trong qua khir tuong d6i dai
v6i thoi doan trung binh c6 thé thu thap dugc 13 tir nim 1988 dén nay. Vi nhirng wu diém trén,
Nghién ctru st dung cac anh vé tinh Landsat dugc tai vé tir website:
http://earthexplorer.usgs.gov/ [16], bao gdm cac anh ctra cac vé tinh Landsat 45 véi do phan
giai la 30 m, Landsat 7 va Landsat 8 c6 d6 phén giai la 15 m (s dung anh Panchromatic). Cac
anh vién tham duoc xtr 1y thong qua phan mém chuyén dung ENVI va ArcGIS.

Két qua ctia nghién ctru cung cap thong tin v€ qua trinh déng mo ctra séng Tién Chéu trong
thoi doan 30 nam tir ndm 19882018 va mbi quan hé cia hién tugng nay véi mot s6 sy kién 1i
lut trén khu vue thuong luu song Ky Lo. Tir d6 danh gia duge muc d6 anh huong cua lugng
nuée tir thuong luu do ra blen dén dién bién boi x6i tai khu vuc cira, von 13 noi dién ra nhiéu
hoat déng dan sinh kinh té dia phuong. Pay ciing 12 budc nghién ctru dau tién dé phuc vu cho
cong tac xay dung mo hinh nhan thirc vé co ché bién dong cia cira song nham phuc vu muc
dich thiét ké cac cong trinh chinh tri cira séng sau nay [14].

2. Phwrong phap va sb ligu

2.1. Phwong phap

V6i sy phat trién ctia ky thuat xir 1y anh ty dong bang phan mém may tinh, rat nhiéu bg chi
s6 dd dugc phat trién va ap dung dé co thé phan tach dugc nude véi dat, tiéu biéu c6 NDWI
(Normalized Difference Water Index), MNDWI (Modified Normalized Difference Water Index)
va AWEI (dutomated Water Extraction Index). Trong nghién ctru [17] dé chi ra ring MNDWI
va AWEI thé hién tot hon so véi NDWI. Do d6 nghién ctru lya chon chi s6 MNDWI dé thuc
hién x4c dinh duong mép nude cho cira séng Tién Chau. MNDWI phan tich nudc bé mit bang
cach loc ra nhimg thanh phan khac c6 thé c6 nhu dat xay dung, dat da va thuc vat. Viéc xac
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dinh sy thay ddi cua nudc mat thuong dugce thuc hién bﬁng cach phan tach nudc ra riéng biét
bang anh vién tham theo thoi gian, sau d6 so sanh dé xac dinh dugc sy thay dbi cua ctra song.
Trong dai hong ngoai, gia tri phan xa cia nudc thuong gan bang khong, dic biét 1a trong dai
hong ngoai gitra (d6i voi cam bién cua Landsat TM/ETM+). Bay la co so dé xay dung 1én
MNDWI. Nhu dugc trinh bay trong cong thirc (1), dai hong ngoai gitra trong TM v&i budc song
tor 1.550—1.750 um tuwong tng véoi dai SWIR véi bude song tir 1.560-1.660 um. Trong nghién
ctru nay, MNDWI dugc lya chon dé phan tach nudc bé mat tir anh Landsat. Chi s6 MNDWI
(Modified Normalized Difference Water Index) [16] dugc ap dung dé phan tach hinh anh cua
nude va dat ra thanh 2 mau riéng biét. Cong thirc tinh chi s6 MNDWI nhur sau:
MNDWI = Pgreen — PswIR

pgreen + Pswir (1)

Trong d6 pgreen la phd anh xanh 14 cdy, pswir 12 phd anh hong ngoai.

2.2. 86 lidu

Tir két qua phan tich anh vién tham bang coéng cu ArcGIS, két qua cua san phdm anh
Landsat 1a cac 16p dir liéu vé dudng bo twong tng voi thdi gian cua anh. Trong tong s6 hon
5000 anh da duogc v¢ tinh chup lai va luu trit, 54 anh v¢ tinh Landsat (Bang 1) dugc st dung
trong nghién ctru nay do céc anh dugc lya chon phai dam bao céc tiéu chi:

- Anh duogc chup véi thoi diém xuét hién gia tri twong dwong mire triéu trung binh nhiéu
nam trong giai doan 1988 — 2019: dam bao cac anh ciing muc triéu, tir d6 viéc so sanh bién
dong duong bo dam bao dugc tinh tin cay.

- Khong bi may che phu.

Ngoai ra, mot sd van dé can luu ¥ trong qua trinh sir dung dit liéu tir cac thé hé vé tinh
Landsat cu thé nhu sau:

- Riéng vé tinh Landsat 7 gap 15i tir naim 2003 nén anh vé tir thoi diém nay tré di, anh thu
thap dugc tir vé tinh nay xuat hién nhitng dudng chéo den khong thé xur 1y dé sir dung duoc.

- Landsat 4-5 v6i d phan giai 30 m; Landsat 7 SLC—off va Landsat 8 v&i d phan giai

15m.
Bang 1. S liéu anh vién tham khu vuc ctra song Tién Chdu st dung trong nghién ciru.
STT  Thoigian VEé tinh STT  Thoigian Vé tinh
1 8/6/1988 Landsat45 28 4/4/2002  Landsat7
2 12/9/1988 Landsat45 29 7/6/2002  Landsat7
3 8/4/1989  Landsat45 30 10/8/2002  Landsat7
4 10/5/1989 Landsat45 31 26/08/2002 Landsat7
5 11/4/1990 Landsat45 32 6/3/2003  Landsat7
6 30/04/1991 Landsat45 33 7/4/2003  Landsat7
7 28/12/1992 Landsat45 34 6/7/2004 Landsat45
8 16/01/1994 Landsat45 35 6/3/2006 Landsat45
9 12/8/1994 Landsat45 36 25/05/2006 Landsat45

10 27/05/1995 Landsat45 37 25/03/2007 Landsat45
11 15/08/1995 Landsat45 38 30/05/2008 Landsat45
12 26/03/1996 Landsat45 39 21/08/2009 Landsat45
13 29/05/1996 Landsat45 40 20/05/2010 Landsat45

14 17/08/1996 Landsat45 41 8/6/2011 Landsat45
15 1/6/1997 Landsat45 42 28/05/2012 Landsat 8
16 5/9/1997 Landsat45 43 18/05/2015 Landsat 8
17 16/03/1998 Landsat45 44 5/7/2015  Landsat 8
18 3/5/1998  Landsat45 45 1/3/2016  Landsat 8

19 23/08/1998 Landsat45 46 5/6/2016  Landsat 8
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STT  Thoigian VEé tinh STT  Thoigian Vé tinh
20 23/06/1999 Landsat45 47 7/7/2016  Landsat 8
21 22/04/2000 Landsat45 48 23/07/2016 Landsat 8
22 8/5/2000 Landsat45 49 23/05/2017 Landsat 8
23 24/05/2000 Landsat45 50 8/6/2017 Landsat 8
24 9/6/2000 Landsat45 51 11/8/2017 Landsat 8
25 12/6/2001 Landsat45 52 23/03/2018 Landsat 8
26 14/07/2001 Landsat45 53 11/4/2019 Landsat 8
27 23/08/2001 Landsat7 54 14/06/2019 Landsat 8

3. Két qua

Céc thong sb cua ctra song duoc phan tich bao gom: (i) Do rong cira song; (ii) Hudng cta
song va (iii) Dién tich dai bo bién phia Béc cira song.

Vinh
Hudng Bac'

Eiiiiited sty | Hong song

S S
D6 réng ctro song (B)

Bién

Hinh 2. B¢ rong va hudng cura song.

Do rong cira sdng dugce xac dinh la chiéu dai ciia doan hep nhat ngay tai ctra song (Hinh
2). Qua két qua phan tich anh vién tham c6 thé thay, d6 rong cira song chu yéu nim trong
khoang tir 50-150 m (Hinh 4). Hai thot diém anh vao nam 1989 c6 d6 rong cira song 16n nhét.
Trong dd, hai thoi diém anh nay cach nhau 1 thang (tir 8/4/1989 dén 10/5/1989) va do rong cira
song nam trong khoang 370-380 m (Hinh 3a). Thoi diém anh tru6e do (nam 1988) va sau do
(ndm 1990), gia tri d6 rong cira song déu dugc xac dinh nim trong khoang 80-95 m. Nguyén
nhan cta sy md rong cia cira song vao nam 1989 1a do trén séng Ky Lo xuat hién 1i lich st
vuot mic bao dong III vao thoi diém trude do, muc nude tai tram Ha Béng ghi nhan duoc vao
thang 11/1988 14 12,47 m [18]. Giai doan tir naim 1992 dén nam 1997, cho thay sy ting dot ngot
d6 rong ctra séng vao nam 1993 rdi gia tri ndy giam dan déu khoang 40 m qua céac thoi diém
anh (Hinh 3b). Trong d6, ndm 1993 ciing 12 m6t nam xudt hién 1 16n lich st tai Pht Yén véi
lvu lwong 1t 1a 21.500 m?/s do dac tai tram thuy van Cung Son [10]. Trong giai doan tir ndm
1997 dén nam 2009, gia tri d6 rong cira song tuong d6i 6n dinh, nam trong khoang tur 50-150
m, trung binh khoang 70 m (Hinh 3c). Vao cubi nam 2009, trén song Ky Lo xudt hién tran i
16n véi muc nude 16m nhat do duoc tai tram Ha Béng 1a 13,47 m (ngay 2/11/2009), do d6 ctra
song mo rong dot ngdt va s liéu cho thdy nim 2010 d6 rong cira song 1én dén 270 m (Hinh 3d)
(tai ngay 20/5/2010) va duy tri gia tri 46 rong trén 200 m vao ndm 2011. Sau d6 d6 rong cira
song giam vao nim 2012 va do rong dao dong trong khoang 50—150 m. Nhu vay, co thé thiy,
ctra song Tién Chau ¢ dai do rong 6n dinh phd bién 1a 50-150 m (Hinh 3e).
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Ngay 22 thang 4 nam 2000 Ngay 20 thang & nam 2010
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Hinh 3. Minh hoa dién bién ctra séng Tién Chéu: (a) Cira song Tién Chau mé rong 370 m (Ngay chup:
10/05/1989); (b) Cura song Tién Chau thu hep khoang 50 m (Ngay chup: 10/05/1989); (c) Cira song
Tién Chau giai doan 1997-2009 khoang 70 m (Ngay chup: 22/04/2000); (d) Ctra song Tién Chau mo
16n 270 m (Ngay chyp: 20/05/2010).
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ANH GIAI DOAN DUONG B KHU VIFC CIPA SONG TIEN CHAU

Ngay 23 théng & nam 2017

Hinh 4. Minh hoa din bién ctra song Tién Chau: (¢) Cira song Tién Chéu giai doan sau 2009
khoang 130m (Ngay chup 23/05/2017).
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Hinh 6. Tan sut hudng ctra song.
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Hudng cua ctra song dugce xac dinh bdi goc tao boi hudng Bac vo1 duong vudng goc voi
doan hep nhit cua cira séng (Hinh 5). Hudng cta cta song chu yéu 1a hudng bong Bic (chlem
79,63%) va Bic (chiém 18,52%). Day 1a hudng cira rat d& dén gié mua Dong Bac va song bién
di thang truc dién vao cira séng do d6 dinh séng va dudng bd hudng cira séng gan nhu vuong
goc voi nhau. Theo cong thirc tinh dong vén chuyén bun cat doc bo CERC (1984) [19], co thé
thy day la goc gay ra dong van chuyén ven bd 16n nhét, tir d6 d& gay boi 1ap khi ngudn bun
cét tir bién va ving ven bo dua vao. Day clng la tac dong khién d6 rong cira séng ludn co xu
hudng bi thu hep lai sau khi ctra song bi x61 dén do rong 16m hon 200 m.

Khu vuc bo phia Nam ctra song Tién Chau kha 6n dinh do su phat trién cua khu vuc dan
cu. Thém vao dé, viéc bo phia Nam da duge xay dung hé théng ké chdng x6i 16 khién cho phia
bo nay cia cura séng Tién Chau khong co nhiéu bién dong qua thoi gian. Anh vién tham khu
vuc cura song cling cho thay, su thay d6i chiu dai ctra song hau hét déu phu thudc vao su thay
d6i ciia dai bo cat phia Bic clia cira. Dién tich dai bo phia Bic clia cira song dugc tinh tr mui
nho cua dai dudng bo ngay tai cira song dén doan hep nhit cua dai dudng bo vé phia Bic (Hinh
6).

DAI BO' CAT PHIA BAC KHU VyC CU'A SONG TIEN CHAU

Hinh 7. Dién tich dai bd cat phia Bic ctra Tién Chau.

Dién tich dai bo phia Béc thay doi kha rd theo ting giai doan (Hinh 7). Tir nim 1988 dén
nam 1992, dién tich dai bd cat nay c6 xu hudng giam va dao dong trong khoang tir 250.000 dén
hon 300.000 m?. Dién tich dai bo 6 sy tang manh vao ndm 1994 nhung lai ¢6 xu huéng giam
xubng con khoang 250.000 m? trong giai doan tir naim 1994 dén nam 2002. va giam manh xuong

con 200.000 m? vao nam 2004. Sau do, dai bo cat phia Bic cira lai ¢6 xu hudng duoc bodi dip
va tang dan vé dién tich tir nim 2006 dén nam 2011. Pay 1a giai doan cira séng lién tuc bi boi
1ap va c6 chiéu dai cira song rat hep. Nam 2012 dén nam 2014, dién tich dai bo phia Bac bi
giam manh do qua trinh nao vét khai thong tai ctra Tién Chau dién ra. Nhung sau d6, dai bo lai
duge bodi dip va c6 xu hudng dao dong xung quanh ngudng 250.000 m2 Nhin chung, c6 thé
thiy ngudng dién tich 6n dinh cua dai bo phia Bic 1a khoang 200.000 dén 250.000 m2.
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Hinh 8. Bién dong dién tich dai bo phia Béc cira song.

Dé danh gia rd nét hon vé sy bién doi duong bo phia Bic clra song Tién Chau, nghién ctru
phan tich 6 mat cat doc trén dai dudong bo nay nhu Hinh 8.

Hinh 9. Vi tri 6 mit cit doc dudng bd phia Bic cira song.

Két qua phan tich vi tri duong bo qua khir so voi vi tri hién tai cho théy, su thay ddi cua vi
tri mét ¢t D6 16n hon nhiéu so véi cac mat cit D1 dén mat cit D5 (Hinh 9).

Trong d6, mat cat D2 va mit cat D5 ¢6 xu hudéng dich chuyén hudng ra phia bién voi
khoang dich chuyén dao dong khoang —50 m. Mit cat D3, D4 va D6 c6 xu hudng chu yéu la
tién vao dat lién. Pac biét, tai mat cat D6 cho thay c6 nhitng thoi diém anh, d6 dich chuyén
duong bo 1a rat 16n (1én dén gan 500 m). Cac thoi diém anh c6 d6 dich chuyén 16n hon 300 m
vao nim 1994, 2000 va 2011. Do dich chuyén ctia mit cat D4 dao dong trong khoang +20 m
v6i xu hudng chu dao 1a tién vao dat lién dén nam 2001 va dao dong kha 6n dinh quanh vi tri
gbc (nam 1988) dén nay. Co thé coi mirc do dich chuyén nay 1a on dinh do khoang dao dong
+20 m trung véi khoang sai s6 cia anh vién tham. Mt cit D3 c6 diém anh bat thudng vao thoi
diém nam 2001, duong bo dich chuyén ra phia bién véi d6 dich chuyén 1a —63 m, khac biét so
v6i xu hudng tién vao dét lién trong khoang thoi gian trude do. O thoi diém nay, xu huéng dich
chuyén cta ca 4 mit cat con lai ciing 1 hudng ra bién. Tir ndm 1988 dén nam 2011, mit cit D1
chu yéu dich chuyén hudng ra bién véi do dao dong khoang 60—100 m. Tir ndm 2011, xu huéng
ctia mit cat D1 chuyén thanh tién vao dt lién voi khoang dao dong nho hon (20-60 m).
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Hinh 10. Bién dong duong bo phia Bic tai 6 mit cit.

4. Két luan va kién nghij

Qua 32 nam (tir nim 1988 dén nim 2019), cira séng Tién Chau di c6 nhitng bién dong nhat
dinh. Két qua nghién ctru cho thay, khu virc cira séng bi boi 14p cha yéu gay boi su thay doi cta
dai bo bién phia Bic ctra. Trong d6, chidu dai cira song c6 xu hudng giam tir nim 1992 dén
nam 2000, twong tng voi d6, khu vuc dai cat phia Béc ctra song cing ¢6 xu hudng giam trong
nhimg nam nay. Dién tich dai cat phia Bic cira song c6 sy bién dong theo ting giai doan, tuy
nhién, co thé thay ngudng dién tich on dinh ciia dai cat nay ludn nam trong khoang 200.000
dén 250.000 m2.

Trong nhitng nam gan ddy, do rong cira song twong ddi hep nhung dao dong kha 6n dinh
trong khoang tir 50—150 m. Két qua phan tich cho thiy, cira song chi mé rong 16n hon 200 m
khi c6 sy xuat hién cta 1i 16n lich str (ndm 1988, 1993 va 2009) [3] va sau d6 lai thu hep dan
vé khoang d¢ rong on dinh.

Xét trén toan dai duong bo Ganh Do dén ctra song Tién Chau co thé thay su khac biét vé
bién dong duong bo tai tung khu vyc. Khu vuc mat cit 2 va mat cat 5 (déu miii cua dai dudng
bo) c6 xu hudng tién ra bién; trong khi d6, khu vuc mat cit 3 va mit cét 4 (phﬁn Iom cua dai
duong bo) lai cang co xu hudng bi x06i vao dat lién. C6 thé thay, dai duong bd nay ¢ xu hudéng
cong 16m vao trong dat lién. Khu vuc dudng bd gan voi ctra song (mit cit 6) ¢6 sy bién dong
manh mé& nhat va c¢6 xu hudng bi x6i vao dat lién.

DPong gop cua tac gia: Xay dyng y tuong nghién cou: P.D.H.B., H.T.T.; Lya chon phuong
phéap nghién ctru: P.D.H.B., N.T.B.; Xtr 1y s0 liéu: H.T.T., N.T.B., P.D.H.B.; Viét ban thao bai
bao: H.T.T., P.D.H.B.; Chinh stra bai bao: P.D.H.B., H.T.T.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia, chua duoc cong bo ¢ déu, khong dugc sao chep tr nhiing nghién ctru trude day, khong co
su tranh chap lgi ich trong nhom tac gia.
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Study on Tien Chau River mouth’s revolution, Phu Yen Province
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Abstract: Tien Chau estuary, Ky Lo river is in the south of Xuan Dai bay, An Ninh Dong
commune, Tuy An district, Phu Yen province. In recent years, Tien Chau fishing port have
been heavily deposited, waterway for boats are difficult. Several numbers of ships are tilted
and sunk when entering the docking port, directly affecting the economic development of the
province. In order to effectively dredge sand at the river mouth as well as serve the design of
future plans at the river mouth, the study of the history of the river mouth is very necessary.
The paper applies remote sensing technology to study the morphology of the estuary area over
a long period, thereby finding out the morphological fluctuation trends in Tien Chau river
mouth’s revolution. The study results show that the estuary area is filled mainly by the change
of the northern coastline of the mouth. In which, the length of the river mouth fluctuates quite
stably in the range of 50—150 m. The strip of north bank of estuaries tends to curl and concave
inland.

Keywords: River mouth’s revolution; GIS; Satellite; Remote sensing.
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