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Bai bdo khoa hoc
Panh gia ham luwgng Zn, Cu trong tram tich day song Cura Tiéu
va Cura Dai

Phung Thai Duwong®™*
! Khoa Su pham Khoa hoc x3 hoi, Truong Pai hoc Dong Thap; ptduong@dthu.edu.vn
*Tac gia lién hé: ptduong@dthu.edu.vn; Tel.: +84-939959100

Ban bién tdp nhan bai: 25/4/2024; Ngay phan bién xong: 14/6/2024; Ngay dang bai:
25/12/2024

Tém tat: Kim loai ning & dang ion va vugt ngudng cho phép sé rat doc, anh huong dén strc
khoe con nguoi. Trong hau hét cong trinh nghién ctru nudc mat ciing nhu tram tich day thi
ham lugng Zn, Cu 6 murc tuong dbi cao hon so véi cac nguyén t6 con lai. V6i 37 dia diém
l4y mau trong thang 02 nam 2024 va su dung phuong phap phan tich pho hap thu nguyén
tir, két qua cho thidy ham lugng trung binh kém (Zn), dong (Cu) tai khu vyuc Cira Dai, Cira
Tiéu déu chua vuot Quy chuan Viét Nam, khi so véi Quy chuan Hoa Ki thi ham lugng trung
binh tai khu vuc nghién ctru chua vuot, tuy nhién & rat nhiéu dia diém da vuot, so v6i Quy
chuan Lién Bang Nga thi ham lugng trung binh tai khu vuc nghién ctru va ¢ hau hét dia
diém déu vuot. Mirc do tich liy Igeo ctia Zn dao dong tir -0,90 dén 1,44 (khong 6 nhiém
dén 6 nhiém trung binh); Cu dao dong tir -3,11 dén 0,42 (khong 6 nhiém dén c6 dau hiéu 6
nhiém nhe). So véi cac ving khac tai Viét Nam thi ham luong cing véi d6 1a mirc do tich
lity Zn tai khu vye nghién ctru cao hon (99,31 mg/kg va Igeo 0,65 so véi song Hong 78,30
mg/kg va Igeo 0,31; song To Lich 81,27 mg/kg va Igeo 0,36), do do nguy co di vao hé sinh
thai khi nguoi dan sir dung trim tich day bén truc tiép vao cay trong 1a rat 1on.

Tir khéa: Ciru Tiéu; Ham lugng Zn; Igeo; Pho hip thy nguyén tir; Tram tich day song.

1. Pt van dé

Zn va Cu thudc nhém kim loai doc, nhét 1a khi & dang ion. Kim loai ning (KLN) noi
chung, Zn, Cu nodi riéng chii yéu c6 ngudn gdc tir tyr nhién ciing nhu hoat dong sinh hoat san
Xudt ctia con nguoi va rat kho bi phan huy. O song, chung thuong hoa tan trong nudc hoic
ling dong trong tram tich day, nhét 14 tai cic ving ha luu noi tap trung l6n lugng phu sa va
su giao thoa gitra sOng va bién. Song Mekong dai hon 4.500 m, bat ngudn tir ving son nguyén
Tay Tang (Trung Qudc) cao khoang 5.000 m, chay qua Lao, Myanma, Thai Lan, Campuchia
va cubi cung trude khi d6 ra Bién Pong, tai Viét Nam chia thanh 9 ctra (Tién Giang vdi 6
ctra, Hau Giang véi 3 cira). V6i dién tich luu vuc trén 810.000 km? [1], thuong nguon song
Mekong chay trén nhiéu ving d4 c6 ngudn gdc macma va tram tich, ciing véi d6 13 hoat dong
khai thac, sinh hoat san xuét, dic biét rat nhidu thanh phé, nha may, xi nghi¢p doc hai bd
song nén hang nim Mekong mang mot luong 16n cac chit thai néi chung, trong d6 c6 kim
loai ndng, dac bi¢t 1a Zn, Cu hoa tan trong nudc va tich tu trong tram tich day [2]. Ha luu
Mekong véi nhitng vudn ciy an trai, ving san xuét laa quan trong, do d6 hoat dong tir néng
nghiép ciing gbp phan dang ké lam gia ting 6 nhiém noi day. Luu vuc song Mekong hang
nam nhan duoc luong mua 16n dan dén hién tuong x6i mon, rira troi cac chit trong dat, trong
da hoa tan trong nudc. Nguoi dan trong vung vdi tap quan canh tdc manh mun, nho [, dé bu
dap lugng dat mat bi x01 mon, rua troi thuong 14y truc tiép bun day song, kénh, rach boi dap
truc tiép vao gbc cdy, diéu nay dan dén nguy co KLN di vao chudi thire an sinh thai la rat
16n. Thoi gian qua c6 nhiéu 10 trai cay khi xuat khau di cac nudce bi tra vé do ton tai du luong
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mot s6 KLN vuot ngudng. Diéu nay dugc cac nha khoa hoc 1y gidi: bén canh vi¢c lam dung
phan, thudc, thi dit, nudc tuéi cling dong vai trd quan trong lam gia ting ham luong céc chit
tich tu trong san pham néng nghiép.

Nhén thirc dugc tim quan trong ctia KLN trong tram tich, thoi gian qua tai Viét Nam céc
nha khoa hoc bat dau quan tdm véi mot s6 cong trinh nghién ctru lién quan [3-7]. Tai ving
DBSCL, trude day c6 mot sd cong trinh nghién ctru cia cic tac gia trong nude [2, 8-12] va
clia cic tac gia nude ngoai [13-20]. Tuy nhién trude xu thé bién dbi khi hau, anh huéng cua
thuy dién trén dong Mekong ciing nhu sy phat trién s01 dong cua nén kinh té cac quéc gia
trong luu vyc cung voi d6 1a hoat dong sinh hoat, san xuét, nhidu khu d6 thi, khu cong nghiép
moc 1én thi rt can cong trinh nghién ctru, danh gia ham luong KLN, trong d6 déc biét la ham
lugng Zn, Cu vi day 1a 2 nguyén t6 c6 ham luong cao hon cic nguyén té con lai trong hau
hét cong trinh di cong bd.

Vi viée thu, béo quan, xir 1y va phan tich mau tai 37 dja diém, bén canh trinh bay két
qua, chung t61 s& tién hanh danh gia mac d6 6 nhiém (thong qua so sanh vai quy chuan Viét
Nam, mot s6 qudc gia va cong trinh nghién ctru tai cac song khac trén lanh thd Viét Nam);
déanh gia muc d¢ tich 10y thong qua chi so Igeo cua chi tiéu Zn, Cu. Nghién ctru nay gidp
nguoi dan cling nhu cac nha quan 1y tham khao, dinh huéng trong viéc khai thac, sir dung
hop 1y tai nguyén trong diéu kién bién doi khi hau nham dam bao phat trién bén viing.

2. Phuong phap nghién ciru va thu thip miu phan tich

2.1. Khu vuc nghién ctru va thoi gian nghién cuu

Khu vuc nghién ctru: cac mau dugce ldy doc song Cira Pai, Ctru Tiéu (thudc nhanh Tién
Giang) nam trén dia phan 2 tinh Tién Giang va Bén Tre, duge bd tri nhu hinh 1. Khu vuc
nghién ctru 13 noi tap trung nhiéu trung tim nhiéu d6 thi nhu: Cai B¢, Cai Lay, My Tho, Cho
Gao, Binh Pai, Go Cong,...nhiéu khu céng nghiép nhu: My Tho, Trung An, Giao Long, An
Hiép,...cung
vo1do la cac hé
sinh thai vuon
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; y Hinh 1. Luoc b dia diém ldy mau [21].
rat cao.

Thoi gian nghién ctru: thuc hién trong mua khé, thang 02 nam 2024.

2.2. Phwong phap nghién ciru

2.2.1. Dung cy, phuong ti¢n léy mau

Dung cu lay mau: 6ng nhya PVC véi duong kinh 114 mm, dai khoang 50 cm duoc ¢

dinh vao cay sao dai khoang 15 m. Pau trén 6ng nhua duge thiét ké van hé va duoc che chin
bdi nap va miéng nhua cao su dé nude thoat ra ngoai nhung dong thoi cling tranh anh hudng
cua nudc bén ngoai tac dong khi kéo mau Ién lam anh huong dén chat luong [2].
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Phuong tién 14y mau: chu yéu duoc tién hanh bang thuyén, tuy nhién tai mot sé dia diém

thudn loi, tién hanh lay mau truc tiép bang duong bg.

2.2.2. Phuong phap ldy mau

Mau duoc lay cach mép bo song khoang 70 m (nham tranh thay triéu can, anh nang mat
tro1, hoat dong san xut con nguol, xac sinh vat,...), xuoéng séu 20 cm (day 1a tang the hién
10 tich tu 6 nhiém hién tai). Tai moi dia di€ém xac dinh trén ban dd, tién hanh lay 3 méau theo

quy tac tam giac can, mau dai dién 1a mau duoc tron va lay tir 3 mau trén [2].

Hinh 2. Thu mau, bao quan, Xt Iy va phan tich ham lugng Zn, Cu.

2.2.3. Phuong phap phan tich

Mau duoc bao quan, van chuyén dén phong thi
nghiém, phoi kho ty nhién ¢ nhiét d6 phong khoang 25-
27°C. Khi miu kho dung chay-cbi st nghlen say &
nhiét d6 105°C va sang qua rdy c6 mat lugi 0,5mm.
Tién hanh can 500mg mau trim tich khé cho vao binh
dinh muc 250ml, thém vao 5ml H202 30% va 10ml
HNO3, pha mau véi thiét bi pha mau vi séng (Model:
MW 680 _ San xuét: Aurora - Canada) trong khoang 1
gid & nhiét do khoang 110°C dé chuyén vé dang v co
(dung dich). Sau khi pha mau xong, dé nguoi, tién hanh
loc va dua vao binh dinh mac 100ml, tién hanh do céc
chi tiéu Zn, Cu bang may quang phd hap thu nguyén tir
(Model: ZEEnit 700 San xuét: Analytik-Jena - Puc)
cung véi sach hudng dan va chuong trinh WinAAS Ver
kém theo méy. Mirc phat hién thip nhit ciia phuong
phap do khoang 0,2pg (trung binh cho tat ca cac chi tiéu
do) [22].

Thu minu

*

Fhot khd nhigt 4% phong

-

Tghign, sng qua réy

+

Sy kha

+

Pha mau vi séng

d

LocmEn

4

Pro ham leong

Hinh 3. So do céc budc nghién cau.
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2.2.4. Phuong phap danh gia muac d¢ tich liy Zn, Cu

Dé tién hanh danh gid mic d6 tich liy Zn, Cu trong tram tich day, chi s6 Igeo (Geo-
Accumulation Index) dugc str dung:
An

Igeo = log, Bl 1)

Trong d6 lgeo la chi sb tich lity Zn, Cu trong tram tich day; An 1a ham luong do dugc
cua Zn, Cu tai cac diém thu mau; Bn: gid trj nén dia hoa cua Zn, Cu (theo Wedepohl K Hans
1995, nguyén t6 can xac dinh trong 16p vo ting phia trén cua luc dia) (Bang 1); 1,5 lahé 50
cho sy hiéu chinh nén co ban (do anh hudng cta sinh vat nham giam thiéu cac bién thé c6
thé c6 trong cac gi tri nén).

Bang 1. Ham luong nén cia Zn, Cu trong v6 Trai dat [7].

Nguyén tb Zn Cu
Ham lugng (mg/kg) 95,0 55,0

Chi sb tich lily dia hoa Igeo dugc phan loai thanh 7 loai cung véi mure do 6 nhiém co ban
(Bang 2).

Bing 2. Phan loai, mirc d6 6 nhiém theo gia tri Igeo [12].

Phin loai Mikc d 6 nhiém Gia tri I geo
Loai 0 Khong 6 nhiém Igeo < 0,00
Loai 1 C6 déu hiéu 6 nhiém nhe 0,00 < Igeo < 1,00
Loai 2 O nhidm trung binh 1,00 <Igeo <2,00
Loai 3 C6 déu hiéu 6 nhiém ning 2,00 <Igeo <3,00
Loai 4 O nhiém nang 3,00 <Igeo <4,00
Loai 5 C6 dau hiéu 6 nhidm trAm trong 4,00 <Igeo <5,00
Loai 6 O nhiém rit trim trong 5,00< 1 geo

3. Két qua, danh gia va thao ludn

3.1. Két qud nghién ciru

Véi téng s6 37 dién@ lay mau duoc thuc hién trong thang 02 nam 2024, két qua cho thy
ham lugng va céc chi so tich llly 1geo cta Zn, Cu trong tram tich day song Cira Tiéu, Cua
Pai nhu trong bang 3, 4 va 5.

Bang 3. Ham luong Zn, Cu trong trim tich day song Cira Tiéu, Ctra Dai (mg/kg).

STT Pia diém Kinh d§ Vi dp Zn Cu_ STT  Piadiém Kinh d9 Vi d§ Zn

Tan Phi 106°9'32" 10°17'20" 88,09 9,83 20  PhaThuan  106°29'42"  10°1626" 10120 22,70

Ngii Hiép 106°10'52"  10°18'18" 69,12 1526 21  TamHigp  106°31'12"  10°16'30" 76,43 7,75

Phi Durc 106°12'29"  10°18'40" 79,55 12,09 22  TanThanh  106°31'16"  10°16'48" 133,18 11,14

. Vang Qudi

4 Pha Phong 106°13'16"  10°19'19" 66,33 6,08 23 Tay 106°32'20"  10°15'43" 111,77 23,01
5 Phd Tac 106°15'40"  10°19'12" 9500 1500 24  TanThanh  106°34'26"  10°15'43" 172,38 18,82
6 Song Thugn  106°16'26"  10°19'44" 93,21 4,24 25 Tan Phi 106°35'60"  10°15'54" 12586 13,09
7 Théi Son 106°17'42"  10°19'30" 10127 1321 26 Tan Phi 106°36'14" 10°172" 66,73 21,62
8 Binh Diic 106°18'43"  10°20'20" 5523 18,31 27  VinhHyu  106°35'31"  10°17'20" 89,92 32,68
9 Théi Son 106°19'23"  10°20'17" 58,72 11,01 28  LongBinh  106°37'34"  10°17'13" 123,74 22,74
10 Théi Son 106°19'44"  10°19'44" 90,24 1845 29  PhiVang  106°35'10"  10°14'38" 72,38 48,90
11 An Khéanh 106°20'31"  10°19'37" 88,59 21,16 30 TE:E:; 106°38'6" 10°142" 89,99 13,83
12 Hoa Binh 106°24'58"  10°19'52" 93,11 23,08 31  TanThanh  106°39'54"  10°14'38" 92,78 3151
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STT Pia diém Kinh d¢ Vi dd Zn Cu STT  Pia diém Kinh d¢ Vidd Zn Cu
13 Giao Long 106°25'12" 10°19'1" 11589 13,37 32 Phu Thanh  106°41'35" 10°16'59" 95,83 13,76
14 Tam Hiép 106°27'29" 10°18'14" 155,33 26,72 33 l::::; 106°41'42" 10°17'17" 107,91 42,11
15 Long Dinh 106°27'50" 10°17'10" 167,28 17,98 34 Tan Thanh 106°44'46" 10°16'8" 98,27 46,79
16 Tam Hiép 106°29'31" 10°16'52" 45,31 18,55 35 Phu Dong 106°42'29" 10°1319" 131,31 40,44
17 Tam Hiép 106°29'42" 10°17'28" 33,88 29,00 36 Binh Théi 106°41'28" 10°12'47" 162,15 36,32
18 Téan Thoi 106°30'43" 10°18'36" 76,31 39,61 37 TBhI';:g 106°43'34" 10°11'35" 87,50 43,37
19 Binh Ninh 106°30'47" 10°18'29" 162,81 8,19

Ham lugng cao nhét Zn 172,38 Ham lugng cao nhét Cu 48,90
Ham luong thép nhét Zn 33,88 Ham luong thép nhéat Cu 4,24
Ham lugng trung binh Zn 99,31 Ham lugng trung binh Cu 21,94

Bang 4. Chi sé tich lity Zn, Cu trong tram tich day séng Ctra Tiéu, Cra Dai (Igeo).
STT Pia diém lgeo STT Pia diém lgeo
Zn Cu Zn Cu
1 Tan Phu 0,48 -1,90 20 Pht Thuan 0,68 -0,69
2 Ngi Hiép 0,13 -1,26 21 Tam Hiép 0,27 -2,24
3 Pht Bic 0,33 -1,60 22 Tén Thanh 1,07 -1,72
4 Phu Phong 0,07 -2,59 23 Vang Qudi Tay 0,82 -0,67
5 Phu Tuc 0,58 -1,29 24 Tan Thanh 1,44 -0,96
6 Song Thuén 0,56 -3,11 25 Tan Phu 0,99 -1,49
7 Théi Son 0,68 -1,47 26 Tan Phu 0,08 -0,76
8 Binh Duc -0,20 -1,00 27 Vinh Hyu 0,51 -0,17
9 Théi Son -0,11 -1,74 28 Long Binh 0,97 -0,69
10 Théi Son 0,51 -0,99 29 Phu Vang 0,19 0,42
11 An Khéanh 0,48 -0,79 30 Dinh Trung 0,51 -1,41
12 Hoa Binh 0,56 -0,67 31 Tan Thanh 0,55 -0,22
13 Giao Long 0,87 -1,46 32 Pht Thanh 0,60 -1,41
14 Tam Hiép 1,29 -0,46 33 Phudc Trung 0,77 0,20
15 Long Dinh 1,40 -1,03 34 Tén Thanh 0,63 0,35
16 Tam Hiép -0,48 -0,98 35 Pht Pong 1,05 0,14
17 Tam Hiép -0,90 -0,34 36 Binh Théi 1,36 -0,01
18 Téan Théi 0,27 0,11 37 Binh Théng 0,47 0,24
19 Binh Ninh 1,36 -2,16
Igeo cao nhit Zn 1,44 Igeo cao nhit Cu 0,42
Igeo thip nhit Zn -0,90 Igeo thip nhit Cu -3,11
Igeo trung binh Zn 0,65 Igeo trung binh Cu -0,74

Bang 5. So sanh ham lugng, chi s6 tich liy Igeo ctia Zn, Cu trong tram tich day song Ctra Tiéu, Cira
Pai véi quy chuan qudc gia va song khac.

Ham lugng Zn

Ham lwgng Cu

No§i dung lgeo Zn Igeo Cu
(mg/kg) (mg/kg)
Trung binh tai ving nghién ciru 99,31 0,65 21,94 -0,74
Quy chuén Viét Nam [23] 315,00 + 197,00 +
Quy chuén Canada [24] 315,00 + 197,00 +
Quy chuén Hoa Ki [25] 123,00 + 35,70 +
Quy chuén Lién Bang Nga [26] 23,00 + 3,00 +
Vung ha luu séng Mekong [2] 73,91 0,22 3,58 -3,36
Séng Hong [7] 78,30 0,31 76,80 1,07
Séng To Lich [4] 81,27 0,36 + +
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Sdng Soai Rap [3] + + 19,96 -0,88

Ghi chu: “+”: Khong c6 dir liu.

Ham luong Zn: trung binh 99,31 mg/kg (cao nhéat 172,38 mg/kg tai diém 24, Tan Thanh
va thap nhét 1a 33,88 mg/kg tai diém 17, Tam Hiép); Ham luong Cu: trung binh 21,94 mg/kg
(cao nhat 48,90 mg/kg tai diém 29, Phii Vang va thip nhét 1a 4,24 mg/kg tai diém 6, Song
Thuén); Chi sb tich lily Igeo cua Zn trung binh 0,65 (cao nhat 1,44 (6 nhiém trung binh) tai
diém 24, Tan Thanh, thip nhit -0,90 tai diém 17, Tam Hiép (khong 6 nhiém); Chi sb tich liy
lgeo ciia Cu trung binh -0,74 ( cao nhat 0,42 tai diém 29, Phu Vang (c6 du hiéu 6 nhiém
nhe), thdp nhét -3,11 tai diém 6, Song Thuan (khong 6 nhiém).

3.2. Danh gia

- Ham lugng trung binh Zn, Cu tai khu vuc nghién ctru chua vuot Quy chuin ky thuat
qudc gia vé chit lugng tram tich cua Viét Nam, ciia Canada va Hoa Ki. Tuy nhién tai mot vai
dia diém ham luong Zn da vuot so voi chuan Hoa Ki (vi tri s6 14, 15, 19, 22, 24, 25, 28, 35,
36). Con so voi Quy chuan cta Lién Bang Nga thi ham luong cta ca Zn va Cu d3 vuot (Zn:
99,31 mg/kg so vai 23,00 mg/kg; Cu: 21,94 mg/kg so vdi 3,00 mg/kg).

- Khi so sanh ham lugng Zn trung binh vé6i cac song khac trén 1anh tho Viét Nam, thi tai
ving Ctra Tiéu, Ctra Pai da vuot so v6i song Hong (99,31 mg/kg so vai 78,30 mg/kg), song
T6 Lich (99,31mg/kg so vai 81,27 mg/kg). Con ham lugng Cu tai khu vuc nghién ciru cao
hon song Soai Rap (21,94 mg/kg so vdi 19,96 mg/kg), tuy nhién nhé hon so véi song Hong
(21,94 mg/kg so v&i 76,80 mg/kg). Chi sd tich lity Igeo tai khu vuc nghién ctru cling cao hon
hoic thap hon cac séng khac cing v6i ham luong trung binh.

- So voi két qua nghién ctru dugc chiing t6i thuc hién vao ndm 2013, thi ham lugng trung
binh, chi s tich lily Igeo trong tram tich day séng Ctra Tiéu, Ctra Pai ¢6 xu hudng ting 1én
¢ cd chi tiéu Zn (99,31 mg/kg va Igeo 0,65 so voi 73,91 mg/kg va Igeo 0,22) va Cu (21,94
mg/kg va lgeo -0,74 so véi 3,58 mg/kg va Igeo -3,36).

3.3. Thdo lugn

Cira Tiéu, Ctra Pai 13 2 ctra song 10n cta nhanh Tién Giang mang lugng nudc 16n d6 ra
Bién Pong ciia Mekong nén nguy co ham lugng cac chat 6 nhiém néi chung, ham luong Zn,
Cu néi riéng tich ty rat 16n so voi cac clra song khéc.

Ham luong va muc d¢ tich lity Zn, Cu trong tram tich ddy song Ctra Tiéu va Cira Dai
duoc ly giai:

- Do Mekong dai trén 4.500 km, chay qua 6 qudc gia, trong luu vyc véi nhidu loai da c6
ngudn gdc macma, trim tich (viing cao nguyén Khorat - Lao, Tay Nguyén - Viét Nam, doc
bién gidi Viét Nam - Campuchia,...) cung véi d6 1a qua trinh phong hda, luong mua tuong
d6i cao, hang nam mot lwong 16n Zn, Cu hoa theo dong nudc song, mang Vé phia ha Iuu tich
tu trong tram tich day [2].

- Doc hai bo song chinh, cac phu luu, chi luu va kénh rach noi dong 1a cac hé sinh thai
nong nghiép vadi cac vuon cay an trai, rudng lua cung véi do 1a tdp quan canh tdc manh mun,
nho 1¢é, st dung nhiéu phan bon hoa hoc, thudc trir sdu cling dan dén nguy co tich tu Zn, Cu
trong trAm tich day [14].

- Cubi ciing d6 1a hoat dong sinh hoat san xuat hang ngay nhu khai thac quing mo, luyén
kim, bun céng ranh tir hoat dong sinh hoat, san Xuét cua nguoi dan ciing gop phén lam cho
chi s tich lity tai khu vuc nghién ctru twong ddi cao hon so véi cac song khéc trén lanh thd
Viét Nam.

- So véi két qua nghién ctru trude ddy do chung toi tién hanh, ham luong Zn, Cu trong
10 nam qua tai khu vuc nghién ctru tuong ddi ting dang ké [2], trong d6 Cu ting nhanh hon
Zn.

4. Két luan
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Ham luong trung binh tai khu vic nghién ctru khéng vuot quy chuan Viét Nam, Canada,
Hoa Ki, tuy nhién khi so sanh véi quy chuén Lién Bang Nga ciing nhu cac song khéc trén
1anh thdé Viét Nam thi ham lugng da cao hon. Chi sb tich iy Igeo cia Zn, Cu tai khu vuc
nghién ctru & mirc tuong déi cao cac song khac trén ldnh thd Viét Nam (c6 diu hiéu 6 nhiém
nhe, 6 nhidm trung binh). So v&i két qua nghién ctru ciia chiing t6i da thuc hién trong 2013
thi ham luong, mirc do tich Ity Zn tang cham, trong khi ham lugng, trong khi muac dé tich
lily cua Cu tang nhanh hon.

Nghién ctru nay chi moi tap trung nghién ctru, danh gia ham luong cua hai nguyén t6 1a
Zn, Cu va tai hai ctra song thudc nhanh Tién Giang, do dé trong thoi gian tdi rat can cong
trinh nghién ctru v6i nhiéu kim loai ning VA trén toan ving PBSCL dé c6 cai nhin téng thé
hon, giup cho ngudi dan, cac nha quan ly dinh huéng khai thac, s dung hop 1y tai nguyén
nham dam béao phat trién bén viing.

bong gop cua tac gia: Xay dung y tuong nghién ciru: P.T.D.; Lua chon phuong phap nghién
ctru: P.T.D.; Xtr 1y s0 li¢u: P.T.D.; Phan tich mau: P.T.D., P.T.D.; Lay mau: P.T.D.; Viét ban
thao bai bao: P.T.D.; Chinh stra bai bao: P.T.D.

L&i cam on: Nghién ctru nay duoc hd tro, tao diéu kién cua Truong Pai hoc Bong Thap, tac
gia xin chén thanh cam on.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Evaluating the concentrations of Zn and Cu in bebload surface
sediments of the Cua Tieu and Cua Dali river estuaries

Phung Thai Duong'*

! Faculty of Social Sciences Teacher Education, Dong Thap University, Vietnam;
ptduong@dthu.edu.vn

Abstract: Heavy metals in ionic form and exceeding the permissible threshold will be very
toxic, affecting human health. In most of the research words on surface water as well as
bottom sediments, the content of Zn and Cu is relatively higher than the rest of the elements.
With 37 sampling locations in February 2024 and the use of atomic absorption spectroscopy,
the results showed that the average concentrations of zinc (Zn) and copper (Cu) in the Cua
Dai and Cua Tieu areas did not exceed the Vietnamese standards. When compared to the
United States, the average concentrations were still within the limits, although many
locations exceeded the standards. However, when compared to Russia, both the average
concentrations and most locations exceeded the standards. The Igeo accumulation levels of
Zn ranged from -0.90to 1.44 (from uncontaminated to moderately contaminated), while Cu
levels ranged from -3.11 to 0.42 (from uncontaminated to slightly polluted). Compared to
other regions in Vietnam, the concentrations and accumulation levels of Zn in the study area
were higher (99.31 mg/kg and Igeo 0.65 compared to the Red River 78.30 mg/kg and Igeo
0.31; To Lich River 81.27 mg/kg and Igeo 0.36), posing a significant risk to the ecosystem
when sediment is directly used as fertilizer by local farmers.

Keyword: Tieu estuary; Concentration Zn; Igeo; Atomic spectroscopy; Bedload sediment.
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Tém tit: Cong tac quan tric cc cong trinh c6 quy mé 16n ngay cang duoc chu trong theo
huéng quan tric thoi gian thuc dé kip thoi phan anh nhimng bat thuong cua cong trinh. Cac
thiét bi quan trong trong hé thong quan tric strc khoe két ciu hién dang duoc két ndi véi
nhau bang hé théng day dan 16n trong khi hién nay c6 nhiéu thiét bi moi véi gia thanh re,
kich thudc nho gon va tich hop céc giai phap loT. Nghién ctru két hop thiét bi GNSS, cam
bién gia toc gia thanh ré trong quan tric cong trinh thoi gian thyc, danh gia d6 chinh xac dir
liu GNSS-RTK va phan tich cac dich chuyén thanh phan bao gdm dich chuyén tuyén tinh,
dao dong trong cac phuong. Nghién ctru st dung phuong phap thuc nghlem so sanh két
qua tr dir liéu thu thap dugc bang thiét bi GNSS va cam bién gia toc véi luong dich chuyén
thuc té tir thiét bi eto co khi do chinh xac cao. Két qua nghién ctru cho thay tinh kha thi cta
giai phap quan tric thoi gian thuc str dung GNSS va cam bién gia toc. Pong thoi nghién ciru
cling da danh gia mirc do dao dong ctia giai phap GNSS-RTK khi so sanh véi thiét bi eto co
khi chinh x4c cao 1a tir 1,2 mm dén 6,0 mm trong phuong mat béng, 1,2 dén 14,9 mm trong
phuong dung. Két qua danh gia do6 chinh xac, d6 nhay la co s6 dé lya chon loai hinh, hang
muc quan trac pht hop véi yéu ciu theo cac tiéu chuan hién hanh.

Tir khéa: GNSS-RTK; Cam bién gia toc; MPUG050; 10T; Dich chuyén; Thoi gian thyec.

1. Giéi thi¢u

Ha tang giao thong duong bo chiém ti trong lon trong phan bd ngudn vén dau tu cho linh
vuc giao thong van tai. S6 lugng cac cong trinh cau 16n, quy md phure tap duoc dau tu xay
dung ngay cang nhiéu. Song song véi cong tac xdy dung, cac yéu cau ve cong tac quan trac,
giam sat stre khoe cong trinh dugc yéu cau ngay cang chat ché dé dam bao nam bt kip thoi
tinh trang, phan tng cia két cau trong sudt thot gian vén hanh, khai thac, dam bao an toan
cho nguoi va tai san [1, 2]. H¢ thong quan trac strc khoe két cau cong trinh c6 nhiéu thanh
phan nhu quan tric trang thai két cAu, quan tric khi ‘tugng, quan trac chuyén vi, bién dang va
giam st hinh anh [3]. Vé mat nghién ctru cac hé thong quan tric strc khoe cong trinh cau 16n
& Viét Nam, nghién ctru do tac gia Bui Hiru Hudng thyc hién ndm 2014 d3 gi6i thiéu thiét ké
va bd tri hé thong quan tric cho cong trinh cau Rach Midu [4]. Hé théng nay dugc cho 1a hoat
dong t6t cho toi thoi diém nghién ciu (tir thang 1/2009). Ngay sau do, hé théng quan tric
cong trinh cau Cén Tho da duoc gioi thiéu trong nghién ciru cua tac gia Hoang Nam va cong
su ctng voi mot sd két qua budc dau tir cac heé théng quan tric [5]. Nam 2018, nghién ctru
[6] d4 phén tich mé hinh két ciu cong trinh cdu Thuan Phudc. Tir d6, phuong 4n sip xép cac
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thiét bi quan tric cho cong trinh dugc thiét ké dua trén phin mém Labview. C6 thé thiy rang,
cac nghién ctru ¢ trén, loai hinh cong trinh cdu 1a cac cau day viang, khau d6 1on. Nghién ctu
[7] vé quan tric va canh bao thoi gian thuc danh cho cong trinh cau ciing da duoc thyc hién
nam 2022. Trong nghién ctru nay, tac gia moi chi dung lai o thiét bi GNSS. Sau do, mot
nghién ctru vé két hop cam bién va GNSS ciing di duoc thyc hién [8]. Tuy nhién, chua c6 sy
so sanh va danh gia ket qua xéc dinh dich chuyén thuc té giita hai thlet bi nay.

V6i loai hinh ciu ctng, nghién ciru so sanh kha ning quan tric cua thiét bi quét laser
mit ddy (GLS, TLS) v6i cam bién co khi d6 chinh xéc cao duoc thuc hién nim 2022 véi nhip
P13-P14, dudng vanh dai 2 trén cao [9]. Két qua xac d6 vong duoc so sanh voi két qua tir
cam bién thién phan ké d6 chinh x4c cao va hon ca 1a xac dinh duoc mé hinh bé mat dudi
cta két cau quan trac. Mot nghién clru véi cung ddi tugng, chung loai thiét bi dugc thuc hién
nam 2023 nhung voi thiét bi do chinh xé4c cao hon va véi nhip P61-P62 co chiéu dai, do cao
16n nhat trong n6i d6 [10].

Trén thé gi6i, cic cam bién gia toc véi do nhdy cao, c6 kha nang do dac voi tan suét ldy
mau lén téi 1000 Hz, dap ng cong tac quan trac cac két cu co tan s6 dao dong nho hon 0.1
Hz va bién d6 dao dong rat nho [11] Nghién clru cling khang dinh vai tro quan trong cia
cam bién gia toc trong cac h¢ thong quan trac stc khoe két cau. Vé khia canh phan tich di
liéu, cac thanh phan dao dong cua két cau duge quan tric ¢ thé duoge xac dinh bang k¥ thuat
tich phan hay dao ham [12] dé chuyén di cac dai lugng gia toc sang cac thanh phan dao
dong va dich chuyén. Su phat trién cia GNSS véi kha nang thu nhan dit liéu véi tan suat cao
hon dé cho phép két hop ching trong phén tich dich chuyén dong sir dung GNSS cung véi
cam bién gia toc [13, 14].

Co thé thay rang, cac nghién ctru trong nude duge thyc hién song hanh vai qua trinh phat
trién xay dung cac cong trinh cau 16n, dac biét la cau day vang cung voi qua trinh nhap khau
cac hé thong quan trac nay. Cac nghién ctru dugc thyc hién cling phan 16n moi ding ¢ vige
gioi thiu, thlet ké hé thong quan tric va cac ket qua hién thi budc dau. Nghlen ctru [15] cling
da tong két rang phan 16n thiét bi duoc cung cip boi dbi tdc nudc ngoai dan dén mot s6 bat
cap trong quan ly, khai thac, luu trir dir liéu quan trac. Su tién bo cua cac cong ngh¢ cam bién
c6 toc do cao, cic mach dién tur co chi phi thap, cac cong nghé két ndi khong diy mo ra co
hoi mai cho linh vuc quan trac ty dong & nhiéu cap do, cho nhiéu loai hinh céng trinh. Lién
quan tdi1 khia canh tinh toan va irng dung cac dir li¢u, cac dir licu GNSS va dir li¢u cam bién
gia toc phan 16n duoc khai thac rdi rac cho cac muyc tiéu khac nhau.

Nghién ctru st dung thiét bi GNSS ¢6 tich hop giai phap IoT trong két ndi, cam bién gia
tbc MPU6050, module wifl dé thyc hién qué trinh quan tric ty dong va hién thi thoi gian
thyc 1a phtt hop véi nhu cau thyc tién, dap tmg xu huéng phat trién ctia cac giai phap tu dong.
Nghién ctru str dung phuong phap so sanh thyc nghiém dé danh gia do chinh xac cua thiét bi
RTK va thiét bi cam bién gia tbc. Muc tiéu cu thé ciia nghién ciru 1a: (1) Két ndi thiét bi va
thuc hién quan tric, hién thi thoi gian thuc; (2) Panh gid duge do nhay cia giai phap RTK;
(3) Budc dau phan tich cac thanh phan chuyén dich cua két cau quan trac tir dit liéu GNSS
va cam bién.

2. Thiét bi va phwong phap

2.1. Thiét bi GNSS

Nghién ciru str dung thiét bi GNSS ciia hang Comnav ty phat trién OEM board véi dong
main K8, 965 kénh thu, kich thirc nho, h trg thu tin hién dong thoi tir nhiéu hé théng dinh
vi v€ tinh [16] (Hinh 1). Trén nén bang mach cia thiét bi di tich hop sin module Bluetooth,
wifi va khay sim cho phep gan sim va sir dung dir liéu 4G. Thiét bi GNSS hoat dong vdi vai
trd may thu rover tai diém quan tric, theo phuong phap 4G, SIM di dong gan may thu, cai
dat trén giao dién WebUI da dugc gioi thiéu trong cac cong b trudce [7, 8]. Dit liéu s6 hiéu
chinh duoc truyén véi dinh dang RTCM qua giao thirc Internet goi tat 1a NTRIP [16].
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Hinh 1. Main K8 cua Comnav.
2.2. Thiét bi cam bién gia toc MPUG050

2.2.1. K&t nbi GNSS

Thiét bi GNSS dugc tich hop module SIM 4G, sau khi duoc két ndi véi tram co s thong
qua cac thong tin ¢4 nhan cua nguoi dung bao gom tai khoan, mat khau, cai dat cong truyén
dir liéu vé server [17].

Station Property s

Station Property Inoversetupl Upload Setupl

Name: ‘GNSS1
Station Type: IRouer Station _-]
Data Format v| [ CorrectCoord
Receiver Type: |Sinognss j
Baseline Setup: IBaseIine to specific station j |Base LJ

Interface: |NTFIIP j Setup... |

Interface Info: [123.31.47.47:6089] [ User :quangnk. Pwd :quangnk,
MountPoint:GNSS1]

Hinh 2. webUI cho phép thao tac cai dat.

Hinh 2 12 mot phan giao dién cai dat thiét bi GNSS trén giao dién WebUI, cho phép
nguoi dung cai dat cac hoat dong ciia may & vai tro khac nhau, tén, dinh dang dit li¢u cling
nhu céc thong so vé tai khoan va mat khau nguoi dung.

2.2.2. Két n6i cam bién gia toc

Thiét bi cam bién gia tdc MPU6050 c6 kich thudc nho, khong tich hop sdn module wifi
[18]. Do d6, MPU6050 duoc két ndi véi mot module wifi ESP8266 dé diéu khién qua trinh
thu, ghi cling nhu truyén dir liéu vé server. So do két nbi gitra MPU6050 va ESP8266 dugc
thé hién trong hinh 3 va thiét ké mach dé gia cong trong hinh 4.

ESP8266 Ia module wifi nho gon, cho phép lap trinh nhiing dé két ndi, diéu khién cac
thiét bi khac, truyén sé liéu va mot bd CPU manh duge dung nhiéu trong cac tmg dung IoT.
Toan b chuong trinh dugc thyc hién trén nén tang Arduino IDE phién ban 2.3.2.

Hai thiét bi module wifi ESP va cam bién gia toc MPU6050 dugc st dung chung ngudn
dién 4p qua cong két ndi voi ngudn phia ESP.
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Hinh 4. Thiét ké va gia cong mach két ndi hai thiét bi.

Dé dam bao két ndi chic chin, khong bi anh hudng boi cac didu kién nhu rung dong toi
kha nang thu dir li€u, kha nang truyén va luu tritr dit liéu, mach dugc gia cong thanh mach
dién tir chac chan. So d6 tong thé két noi cac thiét bi duge thé hién trén hinh 5.

_____________________________________ e e o =

MPUG6050 GNSS

\ 4

B¢ xur 1y trung tam

ESP8266 i

=
<
o
=
=
A

Nguoi dung

Hinh 5. Két ndi tong thé cac thiét bi [8].

Trén so d6 hinh 5, thiét bi GNSS vdi cac module tich hop sin trén nén tang OEM board
m&i nhat cho phép nhan sé hiéu chinh qua mang 4G va truyén s liéu lién tuc theo thoi gian
duoc cai dat. Thiét bi ESP8266 diéu khién tac vu thu nhan dit liéu cam bién, luu trit va truyén
dir liéu thoi gian thue. May chu sir dung trong nghién ctru 1a mot server gia 1ap. Toan bo két
nbi giita bd phan GNSS, ESP8266, cam bién vé bo xir 1y trung tdm; bo xir 1y trung tim veé
may cha va may chu t6i ngudi dung 13 két ndi khong day.
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2.3. Phuong phap thuc hién

2.3.1. Thu nhén va truyén dit liéu cam bién

Server su dung 1a server gia lap, chuong trinh diéu khién, lwu trix, truyén dit liéu duoc
1ap trinh trén nén tdng Arduino IDE 2.3.2 v¢i dia chi IP dong.

#include <ESPE266WiFi.h>»
#include <DNSServer.h>

3 #include <ESP8266WebServer.h>
4 #include "wWiFiManager.h™

5 #include <WebSocketsClient.h>
[

M=

WebSocketsClient webSocket;

const char® IPHOST = "192.168.1.6";
a8 const uintls_t PORTHOST = 3888;
9

1e #include <Adafruit_MPUSES5E.h>
11 #include <Adafruit_Sensor.h>
12 #include <Wire.h>

13 Adafruit_MPUSB58@ mpu;

14 int timedata = @;

15 int countdata = @;

16 String resultdata = "7

17

18 void configModeCallback (WiFiManager *myWiFiManager)

19 {

28 Serial.println("Chon cau hinh:");

21 Serial.println(WiFi.softAPIF()});

22 Sserial.println{myWiFiManager->getConfigPortalssID());

Hinh 6. Mot doan chuong trinh.

~ Trong chuong trinh diéu khién, dia chi IP lg‘l dia chi mang wifi duoc st dung, Porthost 1a
cong cua server gia 1ap danh cho nguoi dung dé quan sat dir licu thoi gian thue.

2.3.2. Phuong phép nghién ctru d nhay cua giai phap GNSS-RTK

Dé danh gia do nhay ciia phuong phap GNSS-RTK, anten quan trac duoc lap dat trén
mot thict bi eto co khi d§ chinh xac cao, cho phép dich chuyén téi mic dd phan tram cia don
vi mm v&i moi vong quay tuong duong voi 1,25 mm.

Tracking-Skyplot

] o Gy B GLONASSIR) B GALE) @

Hinh 7. Anten GNSS ldp dit trén chan may qua mét thiét b eto co khi d6 chinh xac cao.

Anten GNSS duoc lép dat trén chan may chuyén dung, do dn dinh cao va co truc doc
cho phép dich chuyén 1én xudng v6i do chinh xac cao. Gia tri dich chuyén mit bang va do
cao tir thiét bi eto co khi va truc doc dugc coi la gia tri chuén dé xem xét, danh gia dai luong
dich chuyén tinh toan tir phuong phap GNSS-RTK. Do céc gia tri dich chuyén tir thiét bi eto
co khi dugc coi 1a céc gia tri do thuc, P9 chinh xac cta gidi phdp GNSS-RTK s€ dugc tinh
toan qua cong thure sau [19, 20]:
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2.3.3. Phuong phap chuyén d6i gia tri gia toc sang gid tri dich chuyén tir cam bién gia toc

Mot mdc dinh tim bét budc, 6n dinh ca vé vi tri mat béng va do cao dugc su dung dé lép
dat dong thoi hai thiét bi GNSS va cam bién gia toc.

Hinh 8. Anten GNSS va cam bién gia tdc dit trén mdc ¢d dinh.

Céc phuong toa do thanh phén tr cam bién duogc dat cung chiéu véi cac phuong toa do
ctia GNSS nhd vao mot la ban dé cong tac tinh toan hau ky va so sanh dugc dong bo. Thanh
phan dich chuyén xac dinh tir GNSS-RTK dugc tinh toan tir cic gié tri tuyét doi toa do theo
ba phuong trong khong gian X, Y, H trong h¢ toa d6 dia phuong hoac WGS84. Vi dir liéu
cam bién gia tdc, woc tinh van tdc va dich chuyén duoc chuyén d6i qua cong thirc sau:

(1) =oo+j0a t)dt )
() =%, + [ v(t)dt=x, +vot+ [ [ a(t)dte )

Trong do a(t) la gia toc tai thoi diém t; v(t), x(t) 1a van téc va dich chuyén & thoi diém
t: Vo, X, 12 van toc va dich chuyén ban dau twong tmg.

3. Két qua va thao luin

3.1. Két qua truyén dir liéu thoi gian thiee va ddnh gid tinh toan ven dit liéu

Dir liéu GNSS dugc thu thap v6i tan suét 1 tri do/1 gidy va dir liéu cam bién 13 250 tri
do/1 giay lién tuc truyén, hién thi theo thoi gian thuc. K&t qua hién thi trén bi€u do truc quan
trén hinh 9.

Truc X Dir liéu truc X
2333170.55 0.2
2333170.55 0.1
2333170.54 0.0
2333170.54 0.1
2333170.53 0.2
2333170.53 03
M 00 MO MOMMOMMMOKXMO®MM W M '
PILIILLIB 038D SRR ARISES
33333995399994998|  ZEBRB85E888555385%7
ot o o oo o o o o o o o o OMOOOLWOOOLMODLIOLW0L0 L0 LW LW L0
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TrucY Dir lidu truc Y
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584975.38 0.1
584975.37
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584975.35
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O MO MOMOMOOMO®MM WM NV OONAODONOTITIANNOOOD
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SN SOOI 0DLWON MW TWHOORNNDONIOOAdANMM
A Adddd A Ao 000000000 Addddddd o
R R T T T T T s A s 5 OHOLOLOLMOLMOMOMOMOLOLW0LI0LM0LM0 LMW LW
Ad A AAAAAAAA A A A A
Truc Z Dit ligu truc Z
62.38 -104
62.36 105
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62.26 108
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Hinh 9. Dir liéu thoi gian thuc ciia GNSS cam bién.

Trong biéu d6 hinh 9, phia bén trai 1a dit liéu GNSS-RTK va bén phai 1a dit liéu ctia cam
bién. V& tinh toan ven cta dir liéu, nghién ctru sir dung mang internet v4i bang tan 5 GHz,
tdc do cao voi van toc truyén nhan 1a 1201 Mbps nén toan bd dir licu GNSS va cam bién
dugc dam bao tinh toan ven. Cac thanh phan toa do bén trai duoc tinh toan trong hé toa do
VN:2000, kinh tuyén truc dia phuong. Cac thanh phén toa d0 bén phai cia cam bién duoc
tinh toan trong hé toa do gia dinh tu than ctia cam bién. Truc tung 14 cac gia tri dao dong va
gia tdc theo thoi gian thuc dugc cap nhat lién tuc véi gidn cach thoi gian 1a 1s védi GNSS va
4 ms v6i cam bién.

3.2. Két qua danh gia d¢ chinh xdc cia giai phdp GNSS-RTK

Do nhay cua giai phap GNSS-RTK dugc so sanh v6i lugng dich chuyén thuc té tir thiét
bi eto co khi chinh xac cao. Lugng dich chuyén theo phuong phap RTK duoc tinh toan tu gia
trj trung binh ctia tong s6 luong trj do RTK twong Umg trong moi lan dich chuyén cia thiét bi
eto co khi. Két qua danh gid so sanh lugng dich Chuyen thuc té tir eto co khi véi lugng dich
chuyén tinh toan duoc phwong phap GNSS-RTK theo ca hai phuong mit bang va do cao
duogc trinh bay trong hinh 10a, 10b.

40 330 45
351 (a) : 40 A
30 - 35 1
25 - :230 I
5 4
20 -
20 -
15 - 15
10 - 10 -
50 50
0 0
Quy "0" +10.6 +21.2 +31.8 Quy "0" +10.0 +20.0 +30.0
(mm) (mm) (mm) (mm) (mm) (mm)

Hinh 10. So sanh lugng dich chuyén mat bé‘mg va do cao tinh tir GNSS-RTK so véi thuc té: (a) Mat
bang; (b) Do cao.
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Gid tri trén truc hoanh la lugng dich chuyén vé mit béng va do cao tuong ung vdi ba lan
dich chuyén eto co khi. Truc ding la gia tri dich chuyén tinh toan duoc cac gia tri GNSS-
RTK. Sir dung cong thirc (1), sai sé xac dinh lugng dich chuyén mit bang va do cao qua ba
lan dich chuyén thiét bi eto co khi 1an lwot 1a 3,7 mm va 9,2 mm.

3.3. Két qud chuyén doi gid tri gia toc sang gid tri dich chuyén va so sanh véi GNSS-RTK

St dung cong thire (2), (3) ¢ trén dé chuyén d6i cac thanh phan gia tbc sang céc gia tri
van toc va dich chuyén tuong tng. Cac gié tri dich chuyén tir cam bién duoc so sanh véi cac
gia tri tuong tng tor GNSS-RTK.

10.0

o
o
1

Dao dong phuong X (mm)
o o
o o
i

~ -+ Cambién (x102) -+ GNSS

iR
=)
o

Hinh 11. So sanh dao dong thanh phan theo phuwong X cia GNSS va cam bién gia tdc.
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Hinh 13. So sanh dao dong thanh phan theo phuong Z ctia GNSS va cam bién gia tdc.



Tap chi Khi twong Thaty van 2024, 768, 10-20; doi:10.36335/VNJHM.2024(768).10-20 18

Gi4 tri dich chuyén theo ba phuong twong tng cua hai thiét bi GNSS va cam bién dugc
tinh toan so vdi gia tri can bang ban dau. Cac hinh 11-13 cho thay mac du dat ¢ vi tri moc co
dinh, thiét bi GNSS cho ra két qua dao dong thanh phan theo cac phuong 16n hon nhic¢u lan
so vO1 cac gia tri tinh toan tr cam bién.

3.4. Thdo ludn

Dit liéu GNSS va cam bién dugc tmyén thoi gian thuc ho trg nhiém vu theo ddi truc
quan cho nguoi ding véi nhiéu vai trd khac nhau trong dy 4n va moi dia diém c6 két ndi
mang Internet. DAy 1a vu diém cua cong tac quan tréq thoi gian thuce. Két qua vé do 1éch tinh
toan tur giai phap GNSS-RTK so vi luong dich chuyén thyec té tir thiét bj eto co khi dao dong
tir 1,2 mm dén 6,0 mm trong phuong ngang va 1,2 mm dén 14,9 mm trong phuong ding. Két
qua nay twong duong voi két qua trong nghién ctru [7]. Pay 1a co s¢ dé lua chon ngudng
canh bao trong quan tric va lya chon phuong phap phu hop voi tung hang muc, loai hinh
quan tric. Dong thoi, ddy ciing 1a mot khia canh can tién hanh nghién ctru thém dé nang cao
do chinh xac cua gidi phap GNSS-RTK trong qua trinh xtr 1y hau ky.

Két qua chuyén d6i cac dai luong gia toc sang cac gid tri dich chuyén va so sanh véi gia
tri GNSS-RTK cho théy murc dg tin cdy cla thiét bi cam bién sau khi dugc chuyén ddi. Khi
hai thiét bi dat tai ciing vi tri va duoc dong bd vé thoi gian, vi tri khong gian, cac dit liéu cam
bién c6 thé sir dung 1a co s& hiéu chinh céc gia tri do GNSS trong phan tich dich chuyen cong
trinh. V&i muc do thir nghiém, trong diéu kién Internet c¢6 téc do cao, cong tac truyén va hlen
thi thot gian thuc dam bdo tinh lién tuc, tinh toan ven cia dir li€éu mac du st dung cac két ndi
khong day, module wifi gia thanh ré. Pay 1a mot wu diém cta nghién ciru. Tuy nhién, han
ché ctia nghién ctru 13 cong tac xir Iy chuyén sau hon theo hudng thoi gian thuc hodc can thoi
gian thyc 1a con han ché do dung luong dir liéu cam bién 1a rat 16n.

4. Két luén

Nghién ctru da két hop duge thiét bi GNSS va cam bién gia toc trong cong tac quan trac
str dung céc thiét bi IoT pho bién véi gia thanh ré. Cac dir lidu quan trac dugc truyen va hién
thi thoi gian thuc hd trg quan sat truc quan ¢ cac dia diém, voi nhiéu d6i tugng & vai tro khac
nhau trong du an.

Bén canh viéc truyén va hién thi dir liéu quan tric thoi gian thyc, ‘nghién ctru da danh gia
d6 chinh xac, d¢ nhdy cua giai phap GNSS-RTK va giai phap chuyén déi dai lugng gia toc
sang cac thanh phan dich chuyén tuong tmg 13 co s¢ dé thuc hién bai toan phan tich, hiéu
chinh d¢ chinh xac cua dir liéu GNSS.

Nghién ciru da dat myc tiéu dé ra ban dau 1a quan tric thoi gian thuc, danh gia d6 chinh
xéc cua giai phap GNSS va cam bién gia tdc. Tuy nhién, mot s0 han ché nhu kha ning truyén
thoi gian thyc toc do cao trong diéu kién thuc té cong trinh la chua dugc kiém chimg, ning
lyc giai cac bai toan thoi gian thuc véi thiét bi IoT c6 cau hinh thap la kho khan. Do do, trong
tuong lai, cac thiét bi c6 tich hop b vi xtr Iy manh hon can duogc ap dung.

DPong gop cua tac gia: Xay dung y tuong: V.N.Q.,N.V.H., T.D.T.; Thu thap dir li¢u: V.N.Q,;
Xt 1y sb lieu: V.N.Q., N.V.H.; Viét ban thao bai bao: V.N.Q.; Chinh stra bai bao: V.N.Q.,
N.V.H, T.D.T.
Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gia, chua duoc cong bd & dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Abstract: Monitoring of large-scale projects is increasingly focused on real-time
monitoring to promptly reflect construction abnormalities. Most of the important devices in
structural health monitoring systems are currently connected together by large wiring
systems while there are now many new devices with low prices, compact sizes and
integrated 10T solutions. The article studies the combination of GNSS equipment and low-
cost accelerometer sensors in real-time construction monitoring, assesses the accuracy of
GNSS-RTK data and analyzes displacement components including linear displacements,
oscillates in all directions. The study used an experimental method, comparing results from
data collected using GNSS device and accelerometer with actual displacement from a high-
accuracy mechanical eto device. The study results show the feasibility of a real-time
monitoring solution using GNSS and acceleration sensors. Simultaneously, the study also
evaluated the fluctuation level of GNSS-RTK solution when compared with high-precision
mechanical eto equipment from 1.2mm to 6.0mm and 1.2mm to 14.9mm for horizontal and
vertical direction respectively. The results of accuracy assessment, sensitivity is the basic to
select types, monitoring items suitable with current standards.

Keywords: GNSS-RTK; Acceleration sensor; MPU 6050;, 1oT; Displacement; Real-time
monitoring.
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Tém tit: Trong bai béo ndy, tac gia trinh bay két qua thir nghiém du bao su thay doi dot
ngodt cua cuong dd va quy dao bio trén khu vuc Bién Pong bang md hinh HWRF két hop
ddng hod s6 liéu. M6 hinh HWRF duoc thiét ké thir nghiém véi s6 liéu diéu kién bién va
diéu kién ban dau 1a sb liéu GFS do phan giai 0,25%0,25 d¢ kinh vi, va s6 liéu dong hoa
dugc lay tir hé théng vién thong khi twong toan cau GTS (Global Telecommunications
Systems). Két qua thtr nghiém déng hoéa s liéu du bao sy thay d6i cuong do dot ngdt cua
con bao Noru (2022) va sy thay do6i quy dao dot ngdt cua con bao Goni (2020) bang md
hinh HWRF da cho thay mot sO cai thién vé két qua du bao. £)01 Vi truong hop con béo
Noru, truong hop c6 dong hoa s6 liéu cho két qua du bao ding vé su thay doi dot ngdt cuong
d6 bao ¢ han du bao 42 gio va khong du bao khéng su thay | d6i cuong do dot ngot cua bio
¢ cac han dy bao sau nhu truong hop khong co dong hoa s6 liéu. Vi truong hop con bao
Goni, két qua danh gia quy dao cho thay sai s6 du bao cua truong hop dong hod s6 lidu tot
hon so v6i truong hop khong ddng hoa sb lidu.

Tir khéa: M6 hinh HWRF; Sy thay d6i dot ngot cua cudng do bio; Pong hoa s6 lidu.

1. M& dau

Pong hoa sb liéu la qua trinh két hop nhiéu nguon s6 lidu, bao gom s0 liéu quan tric va
s lidu tir mo hinh s6, glup wéc lugng tot nhat trang thai khi quyen dé lam diéu kién ban dau
cho m6 hinh dy bao s tri. Két hop giira s6 liéu quan tric va so liéu tir mé hinh 1an déau tién
duogc thuc hién tha cong [1, 2], sau d6 dugc thuc hién véi cac thudt toan ndi suy khach quan
hon [3, 4]. Sau nhiéu thap ki phat trién, dong hoa sd liéu da dan tré thanh mot bude cuc ki
quan trong cua du bao thoi tiét bing mé hinh sé. Khong chi duoc thyc hién bai cac mé hinh
toan cau, dong hoa s6 liéu con duge thue hién boi cac mo hinh khu vue, nham ting cuong
kha nang du bao cac hién tuong thoi tiét & quy mo vira va quy mo dia phuong. Dac biét trong
dur bao bio va ap thap nhiét doi, dong hoa sd liu gitp cai thién dang ké kha nang du bao quy
dao va cuong do bao.

Ddi voi bai toan du bao cuong do va quy dao bao, hé théng mo hinh HWRF 1a m6 hinh
s0 duoc thiét ké chuyén biét cho du bao b&o véi su hop tac cia cac Trung tim nghién ctru
16n & Hoa Ky, va dugc sir dung dé du bao nghiép vu bdo tir ndm 2007 tai My. M6 hinh
HWRF voéi 16i WRF-NMM, ciing 3 mién tinh, trong d6 2 mién c6 d6 phan giai cao va di
chuyén theo tdm béo gitip mé ta t6t ciu trac bio va cho két qua du bao cuong do, quy dao
bao t6t hon. Trong hé thong mé hinh HWRF, mé dun ddng hoa sb liéu GSI dugc tich hop,
két hop voi mé dun dich chuyén xody. Nhitng mé dun nay di duoc sir dung trong hé thong
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md hinh HWRF ¢ nhiéu nghién ciru Ve ddng hoa cac loai sb lidu trong du bao bao, giup
truong bao trong mé hinh c6 vi tri va cAu triic bdo phu hop voi so liéu quan tric hon.

S liéu dugc sir dung dé dong hod trong mo hinh HWRF rit da dang, nhung anh huong
rd nhat dén két qua du bao b&o chii yéu dén tir sb liéu tham st trén khong va sd liéu vé tinh
tap trung ¢ khu vyc tam bdo. Nghién ctru [5] ing dung dong hoa dir liéu radar Doppler cho
thdy cai thién déng ké trong mo phong ciu tric xody tong thé, tuy nhlen sai sb vé cuong do
thi chwa duoc cai thién nhiéu. Nghién ctru [6] d4 sir dung dong hoa s6 liéu radar cho m hinh
HWRF, két qua trong trudng hop sir dung dong hod lai t6 hop EnKF cho cai thién du bao
quy dao bio tdt hon so voi sir dung dong hoa lai t6 hop GFS (Hybrid-GENS) va ddng hoa
GSI 3DVar (GSI3DVar). Vai trd cua viéc dong hoa céc quan tric tham sét trong 16i béo cua
md hinh HWRF cho cai thién du bao quy dao va giam sai sb cuong d6 bdo sau 18-24 gio.
Dbi véi cac con bao yéu, két qua nghién ctru cho thiy cé su tac dong tich cuc dén du bao
cuong do, nguyén nhan do sy dong hoa bén trong 15i tao ra cau triic xoay thuan nhiét déi
chinh xac hon, gilp giam sai s6 vé cudng do [7].

Nghién ctru vé viéc dong hoa dit liéu birc xa vé tinh trong du bao bo twong d6i pho
bién va da chirng minh duoc hiéu qua. Nghién ctru [8] di chi ra vai tro cia dong hoa birc xa
ATMS (Advanced Technology Microwave Sounder) trong hé thong HWRF cho cai thién
dang ké dy bao quy dao va cudng do ciia cac con bio & Pai Tdy Duong. Ap dung mé hinh
HWREF véi cac cau hinh khac nhau du bao béo trén Tay Bac Thai Binh Duong, cho két qua
du bao chinh xac hon [9]. Nghién ciru [10] st dung ddng hoa tryc tiép dir lidu birc xa tir vé
tinh GOES-13 va GOES-15 trong HWRF khong chi cai thién chét luong dyu bao quy dao va
cuong do cua con bao Debby ma con lam ndi bat hiéu ung tich cuc cua viéc khoi tao xody
khong d6i xtmg.

Céc nghién ctru gan day viéc ung dung cong nghé ddng hoa cac loai dir liéu quan tric
gi6 lidar Doppler, vecto chuyén dong khi quyén (AMV) tir vé tinh GOES-16, GOES-17 va
cau hinh 3DEnVar cho mé hinh HWRF cho thay cai thién dang ké trong bai toan dy bao bdo
[11-15]. Nghién ciru [11] d4 chi ra viéc dong hoa quan tric gio6 lidar Doppler (DWL) tur thiét
bi OAWL (Optical Autocovariance Wind Lidar) cho thdy cai thién sai s0 du bao gi6 nhiét
d6i giam dan theo thoi gian du bao. Nghién ctru [12] ciing chi ra rang viéc dong hda AMV
nang cao cai thién du bao cuong d6 va quy dao cta bdo Gonzalo (2014) va Joaquin (2015)
trén Pai Tay Duong. Nghién ctru [13] da chirng minh dong héa AMV d6 phan giai cao tir vé
tinh GOES-16 cho két qua sai s du bao quy dao cai thién dang ké ddi véi con bio Irma
(2017). Nghién ctru [14] nhan thdy bién thé t6 hop ba chiéu hang gio (3DEnVar) vuot troi
hon cau hinh 3DEnVar trong khoang thoi gian 6 gio khi khong di chuyen xody (VR), va dong
hoa AMV cai thién du bao cuong do, mac du VR c6 thé gay sai sé cho du bao ap sudt myc
nude bién t6i thiéu. Nghién ctru [15] cing khang dinh AMV tir GOES-16 va GOES-17 cai
thién du bao bio nhiét ddi, giam sai sé vé quy dao, cudng do, ap suat cuc tiéu va quy md
bao.

O Viét Nam, nghién ctru vé déng hoa s6 liéu dé cai thién truong ban dau ciia mo hinh sb
trj trong bai toan du bao thoi tiét ndi chung va du bao bio noi chung da thu hat duoc nhiéu
nha khoa hoc [16-20]. Trung tdm Dy bao Khi twong Thiy van Quoc gia dd Gmg dung so a6
dong hoa 3DVAR cho mé hinh HRM tir ndm 2007, dya trén s6 liéu quan tric va v¢ tinh
MTSAT [16]. Nghién ciru cong nghé dong hoéa 3DVAR trong mo hinh WRF véi s6 liéu vé
tinh quy dao cuc, truong gid tu radar Doppler cho thay du bao tot ca lugng mua va dién mua
& thoi gian 24h dau [17, 18]. Str dung d6ng hoa s lidu radar Pong Ha dé nang cao chat luong
du bao mua 16n cho khu vyc mién Trung, st dung s6 lidu gi6 vé tinh va phuong phap loc
Kalman t6 hop dé cai thién truong ban dau ciia mé hinh WRF [19, 20]. Nghién ctru [21] da
stt dung mé hinh WRF két hop phuong phap dong héa 3DVAR va loc Kalman t6 hop dia
phuong LETKF cho két qua cai thién truong phén tich va du bao bio ¢ Tay Bic Thai Binh
Duong va Bién Pong. Vai tro ciia dong hoa truong ban dau voi sb liéu Radar di cho du bao
mua 16n & Thanh phé HO Chi Minh va Tay Nguyén cho thay dong hoa véi truong hop chay
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“warm start” tt hon “cold start” [22, 23]. Nghién ctru [24] st dung phuong phap dong hoa
3DVAR dé cai thién diéu kién ban dau cua md hinh, nang cao chat lugng du béo nhiét do,
d6 am, va lugng mura.

Dbi voi nghién ciru dé cai thién truong ban dau ciia m6 hinh HWRF & Viét Nam [25] da
mg dung ban diu hoa xody trong mé hinh HWRF trong du béo bio trén Bién Pong, mod
phong 53 truong hop chay du bao 7 con bio trén Bién Pong trong mua b&o nam 2009. Két
qua danh gia du bao cho thiy, sir dung so 6 ban dau héa xody da cho nhiing cai thién rd rét
trong du bao quy dao béo han 72 gio, va du bao cuong d6 bao han 54 gio. Ung dung phuong
phap ban dau hoa xody trong mé hinh HWRF nghién ctru vai tro cua ban dau hoa xoay ddi
v6i mod phong cau tric con bio Ketsana (2009) cho thay cai thién dang ké ciu trac bdo md
phong tai thoi diém ban dau ciing nhu trong qué trinh tich phan. Xoay dugc tao ra bang so
dd ban dau héa xody ctia m6 hinh HWRF 1a phu hop v6i mé hinh, thé hién qua sy 6n dinh
dong lyc clia xody bdo trong cac gid dau tich phan [26].

Céc nghién ciru cai thién truong ban dau nay déu dua vao so dd ban diu hod xody bio
cia HWRF, chua bd sung cac thong tin quan trac vao truong ban dau cua mo hinh. Vi vy,
trong bai bao nay, nhém tac gia s& sir dung két hop ban dau hoa xody va phuong phap dong
hoa s6 liéu trong mo hinh HWRF dé bo sung thém cac thong tin quan trac nham cai thién
truong ban dau ctia mo hinh. Tir d6, s& danh gia anh hudng cua viéc dong hoa sb liéu nham
du béo sy thay doi dot ngdt ctia cuong do va quy dao bio trén Bién Pong.

2. S6 liéu sir dung va phwong phap nghién ctru

2.1. Xac dinh thay déi dot ngét cia cuong dé va quy dao bdo

Dé Iya chon dugc cac con bio co su thay | d6i dot ngot vé quy dao va cuong do can phai
xac dinh dugc cac ngudng gia tri thay d6i vé quy dao va cudng do cua con bio. Pdi véi
cuong do, sy thay doi cia toc do gié cuc dai V trong 24 gid dugc st dung dé 1am thudce do
c6 hay khong sy thay doi cuong do dot ngodt ciia bao. Theo [27], nhdm tac gia da s dung
ngudng 25 kts (12,86 m/s) thay d6i AV trong 24 gio dé xac dinh su thay d6i cuong do dot
ngot ctia bio. Vai sy thay d6i dot ngdt ciia quy dao bio, nghién ctru st dung ngudng goc léch
dé xéac dinh, da duoc tinh todn & nghién ctru [28], két qua thu dugc ngudng goc léch 23,38
do (khoang thoi gian 06 gio) va 27,47 do (khoang thoi gian 12 gio).

2.2. Thiét ké cau hinh mién tinh

M6 hinh HWRF duoc thiét ké v6i 3 mién tinh: Mién tinh me c6 d6 phan giai 18km, 1a
mién tinh ¢d dinh, ¢ s6 diém ludi 1a 288%576. Mién 2 va mién 3 di chuyén theo tam bao, do
phan giai 1a 6km va 2km, s6 diém ludi lan luot 1a 157x280, 208x382. S6 muyc theo chiéu
thang dimg 1a 75 muc, muyec trén la 10mb.Cac tuy chon tham s6 vat 1y st dung dé chay mo
hinh HWRF 1 bd tham sé di dugc danh gia va dang dugc dung dé chay du bao nghiém vu
HWREF tai NCEP. Cy thé cac tham s6 thé hién ¢ bang 1.

Bang 1. Cac tuy chon vat Iy dugc sir dung trong mdé hinh HWRF.

Tuy chon vat ly S6 tham chiéu Tén tuy chon
mp_physics 5 Ferrier-Aligo
ra_lw_physics 4 RRTMG
ra_lw_physics 4 RRTMG
sf sfcla_physics 88 HWREF surface

layer scheme
sf surface physics 2 Noah Land Surface
bl pbl physics 3 GFS Hybrid-EDMF
pbl scheme

cu_physics 4 SASAS scheme
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90E 120E 150E
Hinh 1. Mién tinh caa md hinh HWRF.

2.3. Phwong phdp dong hod sé liéu

M® hinh HWRF va thuat toan dong hoa bién phan ba chiéu (3D-Var). Bong hoé bién
phan ba chiéu (3D-Var) sé di tim trang thai khi quyen x phd hop nhit véi quan trac y hay
chinh la viéc tim trang thai khi quyén x c6 xéac suat cuc dai khi biét quan tric. Theo cong
thirc Bayes, X4c suat co diéu kién caa x khi biét truéc y dugce tinh nhu sau:

P(X)P(y|Xx
p(y) -2 o
Vi P(y) khong phu thudc vao x nén:
P(y)~P(x)P(x) )

trong do, x dugc gia dinh c6 phan bd Gauss,
1 1 _
P() = Gmzpir €XP {— S[x—xp) "B (x — Xb)]} 3

voi1 B 1a ma tran tuong quan sai sO6 nén (goi tat 1a ma tran sai s6 nén), xy, 1a gia tri trudng
nén. Tuong tu ta co

PO = G @ {— 5 [(HE) — R HE) — )]} (4)

voi1 R 1a ma tran tuong quan sai sO quan tric (goi tit 1a ma tran sai sé quan trac), y 1a gia

trj truong tham sat. Thay thé P(x) va P(y|x) tré lai vao (2.1.2) ta duoc:

1 1 1 _ 1
P(y)~ (zm"/2B1/Z (zmypl2Rifz CXP {_ 2= xp) B (x = xp)] = 7 [(HG) —

TR (HE) - )]} 5)
1 1 ..
( )n/2 BY2 (2 )p/2 RY2 Xp{—J(X)} Vol

J(x) = [(X —xp) BT (x = xp) + [(H(X) Y'RTIH -] (6)
va gradient dbi voi x la
Vj(x) = 2B (x — xp) — 2H(X)TR™(y — H(x)) 7
Xac suat P(x|y) cuc dai khi J(x) cuc tiéu. Truong phén tich ma ¢ do ham J dat gia tri cuc
tiéu s& duge xem 14 truong phan tich t6i wu nhat. V& mat tinh toan thuc té, viée cuc tiéu hoa
ham J gip hét strc khé khin do B c6 kich thudc rat 16n nén ngudi ta thuong cuc tiéu hoa ham
J bang phwong phép lap.

Hay P(x|y)D
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2.4. Phirong phdp déanh gid sai sé

Trong nghién ctru ndy thuc hién danh gid sai s6 quy dao bdo bang sai sd vi tri (PE). PE
dac trung cho murc d9 sai Iéch vé méat khong gian gitra vi tri tdm bao du bdo va vi tri tdm bao
quan trac, 1a khoang cach gitra tAm bao thuc t€ va tam bao du bao:

d,, =R, cos™ [sin @, Sin @, +COSQ,CO5),C0S (A, —A, )] (8)

Trong d6 Re 12 ban kinh trai dat Re = 6378,16 km.
Sai s6 cuong do duoc danh gia thong qua gia tri chénh 1éch giira van téc gio cuc dai
(Vmax) quan tric so v6i két qua tir mé hinh:
Vmaxerr = | Vmaxmodel - Vmaxobs | (9)

2.5. 86 lidu

S6 liéu GFS véi do phan giai ngang 0,25x0,25 d6 kinh vi, d6 phan giai thoi gian 06h
dugce st dung 1am truong ban dau va diéu kién bién cho mé hinh HWRF [29].

S6 liéu quan tric bdo dugc lay tir Trung tdm canh bao bdo Hoa Ky (Joint Typhoon
Warning Center).

S liéu str dung dé dong hoa bao gdm: SOUND, SONDE_SFC, SYNOP, GEOAMYV,
METAR, AIREP, SHIPS, BUOY, PILOT tir H¢ thdng vién thong Khi tuong toan cau (GTS
- Global Telecommunications Systems). Cac sb liéu nay phan nao di duoc dong hoa thong
qua mo hinh toan cau vao s6 liéu GFS. Tuy nhién, viéc déng hoa céc s6 liéu nay vao mo hinh
HWREF véi d6 phan giai cao hon s& mang lai hiéu qua d6i v6i cac diém sb lidu bi lot ludi
hodc bi loai bd bdi qua trinh d@)ng hoé ctia mé hinh toan cau.

Bang 2. Cac dir lidu sir dung dé dong hod.

Nguon dit liéu Mo ta
SYNOP Dir liéu quan tric tir cac tram bé mat
SOUND Dir liéu quan tric tir tram cao khong
GEOAMV Dt liéu gi6 vé tinh
METAR/AIREP Dir lidu quan tric san bay/ tau bay
SHIPS Quan tric bé mit bién tai cac tau trén bién
BUOY Quan tréc tai phao
PILOT Dir liéu gi6 khinh khi cau
QSCAT Dir lidu gi6 trén bé mat bién

3. Két qua va thao luin

3.1. Bdnh gid két qua dong hod so liéu trong mé hinh HWRF véi con bdo Noru nam 2022

Nghién ciru tién hanh chay thir nghiém dong ho4 sb liéu véi moé hinh HWRF voi truong
hop con bao Noru ndm 2022, 1 con bio manh c6 sy thay d6i cuong do dot ngot hai lan trong
qua trinh hoat dong. Lan thtr nhét 1a khi bao & ngoai khoi Philippine, sau khi di qua Philippine
bdo giam cudng do, va sau khi vao Blen Pong bao tiép tuc co sy ting cuong do dot ngot.

Két qua thir nghiém dong hod sb liéu véi mo hinh HWRF sé& 1am thay do6i truong ban
dau so voi khong ddng hoa sb lidu. Phan tich sy thay d6i nay s& thay duoc sy tic dong ciia
ddng hod sd liéu 1am thay ddi cac truong hoan luu cia bdo. Hinh 2 thé hién sy khac biét cua
truong gié (wind bar, mau) va khi ap muc bién (duong contour) trong diéu kién ban dau cua
md hinh ¢ trudng hop c6 ddng hoa (Hinh 2a) va khong co6 ddng hoa s liéu (Hinh 2b). Trén
hinh ¢6 thé thiy & truong hop dong hoa sb liéu truong gié xung quanh con bio dugc ting
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cuong tbe do hon khoang 1-2 m/s so véi trudng hop khong dong hoa s liéu. Pong hod sb
liéu cling lam giam tdc do gi6 muc 10 m & phia béc con bdo vdi vét mau xanh thé hién trén
hinh 2c. Véi truong khi 4p, cac dudong ding ap khong co nhiéu su khac biét giita hai trudng
hop dong hoa va khong dong hoa.

15N — 172 15N —

CONTOUR FROM 900 TO 1100 BY 2

125E

a) Truong gi6 (m/s), khi dp mue bién (hPa) b) Truong gi6 (nvs), khi ap muyre bién (hPa)
trong treong hop c6 dong hoa trong treong hop khong dong hoa

3

2obubhbbbLoaNVANONDO

3

¢) Hiéu trwong dong hod trir khong dong hoa

Hinh 2. So sanh trudng ban dau tai bé mat cua truong hop c6 ddng hoa va khong ddng hoa sb lisu
véi con bao Noru tai 00z ngay 25/09/2022.
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a) Treong do am tudng doi va do cao dia b) Trwong d6 am tudng doi va do cao dia
the vi ¢ myc 850 hPa co dong hoa the vi ¢ myc 850 hPa khong dong hoa

Sso i

LRSS

120E 125E
¢) Hiéu truong dong hoa trir khong dong hoa

Hinh 3. So sanh trudng ban dau tai muc 850mb cia truong hop co dong hod va khong dong hoa sé
liéu véi con bao Noru tai 00z ngay 25/09/2022.

bpé théy r0 hon su khéc bi¢t & truong ban dau tai muc trén cao, Hinh 3 thé hién truong
dd am twong doi va dg cao dia thé vi tai myuc 850mb trong truong hgp dong hda s6 liéu (Hinh
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3d) va khong dong hoa sé licu (Hinh 3e). Su thay d6i cuia truong am ¢ truong hop ddng hoa
s6 liéu cho thay khu vuc gan tim bdo c6 sy tang cuong do am hon voi cac vét mau hdng
(Hlnh 3f), & xa tdm bdo hon 1a mot sb vét xanh nhat thé hién dong hod s liéu lam giam do
am & khu vuc nay. Do cao dia thé vi giira hai trudng hop ddng hoa va khong ddng hoa c6 su
thay d6i, thé hién véi cac duong contour trén hinh 3c, cac gia tri thay ddi nay dao dong
khoang -3 dén 3,5 mét dia thé vi.

Hinh 4a thé hién két qua du bao quy dao cia con béo Noru, truong hop dong hoa (duong
mau xanh), khong dong hoa (mau do), va quan tric (mau den). C6 the thay két qua sai s6 quy
dao ¢ cac truong hop dong hod va khong dong hod 1a twong ddi gidng nhau, dwoc ly giai do
su thay d6i trong truong ban dau khong 16n, da phan tich ¢ trén. Nhu vy c6 thé khang dinh
thém, nhitng thay di trong trudng ban dau ciia mé hinh HWRF da tac dong dén su thay doi
két qua du bao cuong d6 va quy dao cua béo (Hlnh 4a, 4b).
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Hinh 4. (a) Két qua du b4o quy dao thir nghiém déng hod HWRF véi con bio Noru; (b) Sai s6 quy
dao bdo gitra truong hop dong hod va khong dong hoa.

Su khac biét vé du bao cuong do 80— | »
bdo gitta hai truong hop doéng hoa va : fl--pA
khong dong hoa thé hién & hinh 5. Hinh sg—
5 thé hién két qua so sanh du bao toc do 1 —_—

gi6 cuc dai trong truong hop thur
nghiém dong hoa HWRF véi con bio
NORU tai thoi diém 00z ngay
25/09/2022 so vo6i duong quan tric
(duong net lién). C6 thé thay cuong do
bdo thé hién qua van tdc gio cuc dai
trong truong hop dong hoa sb liéu gan
v6i gia tri quan tric hon so véi trudong
hop khong dong hoa s liéu. Ngoai ra
xu huong tang va giam cuong do cua
bﬁ,(‘) cing dugc the hién 1 rang hon. o0 5 K4 qua so sanh du béo téc do gi6 cuc dai trong
bicu nay cho thay kha nang dur bdo t0t - ,5ng hop thir nghiém déng hoa HWRF véi con bio
hon sy tang cudong d6 dot ngdt cua bdo.  NORU tai thai diém 00z ngay 25/09/2022.
Panh gia chi tiét kha nang du bao

su ting cuong d6 dot ngdt cua bio trong vong 24 gid theo tiéu chi & muc 2.1, hinh 6 thé hién
két qua so sanh toc do gi6 cuc dai cia bio thay doi trong 24h véi dudong mau den (quan tric),
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Han du bao (h)
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dudng mau xanh lam (c6 dong
hoa s6 liéu) va dudng mau xanh
14 (khong c6 dong hod sb liéu).
Puong mau do6 thé hién ngudng
thay d6i cuong do dot ngodt
trong vong 24 gido la khoang
12,8 m/s (RI). Nhu vy theo két
qua hinh 6, ca hai truong hop
ddng hoa va khong c6 dong hoa
déu cho rang con bio s& xay ra
tang cuong do dot ngot trude 6
gid so véi thuc té quan tric
dugc. Sau thoi diém d6 dén han
du bao 42 gid, trong khi truong
hop ddng hoa s6 liéu cho ring
con bdo tiép tuc co su tang
cuong do vuot ngudng RI ding
v6i quan tric thi trudong hop
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Hinh 6. Két qua d4nh gia dy bao sy thay doi cuong do dot ngot (RI)
ctia con bdo NORU tai thoi diém 00z ngay 25/09/2022.

khong dong hoa di dy bao sai RI ¢ thoi diém nay. Tiép dén han du bao 66 gio, truong hop
déng hoé s6 liéu mot 1an nira du béo tot sy tang cuong do khong vuot ngudng RI. Ngugc lai,
truong hop khong dong hoa sd lidu tiép tuc du béao sai so voi quan tric khi dy bao bao ting
cuong d6 vuot ngudng RI ¢ thoi diém han dy bao 66 gid va 72 gio.

3.2. Pdnh gid két qua dong hod so liéu trong mé hinh HWRF véi con bao GONI ndm 2020:

Mot truong hop thir nghiém ddng hod s liéu khac véi con bao GONI nam 2020 dé danh
gi& kha nang du bao d6i vai mot trudng hop bao ¢ su thay doi quy dao dot ngot. Con bao

GONI niam 2020 ciing 1a mot con bdo manh khi ¢ Bién DPéng, tuy nhién, khi tién dén gan bod
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Hinh 7. So sanh truong ban dau tai bé mat cia truong hop c6 ddng hoa va khong dong hoa sb

liéu véi con bdo GONI tai 06z ngay 04/11/2020.
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bién khu vuc Nam Trung B6 ciia Viét Nam, con bdo da c6 su giam cuong do va thay doi quy
dao dot ngot vao khoang 00z ngay 05/11/2020.

Tuong ty nhu hinh 2, hinh 7 thé hién su thay dbi cua truong gié myc 10 m va ap suét
muc blen ctia con bio GONI trong trudng hg p dong hoa sb liéu (Hinh ‘7a) va khong dong
hoéa s6 liéu (Hinh 7b) cho thay khu vyc xung quanh béo c6 sy giam cua téc do gio myc 10 m
va su chénh léch khi ap cuc tiéu & khu vuc xung quanh hoan luu cta con bdo. Hiéu cua
truong dong hoa sb lidu trir di trudng khong c6 ddng hoa cho thay & khu vuc gan tim bio c6
su tang cuong cua gioé khoang 1-2 m/s (Hinh 7c).

Hinh 8 tuong tu hinh 3 thé hién so sanh truong d6 4m tuong dbi va do cao dia thé vi &
muc 850mb trong truong hop dong hoa (Hinh 8a) va khong ddng hoa (Hinh 8b) cho thiy su
thay dm 15 1ét & truong do cao dia thé vi khu vuc phia Bic va phia Nam tdm béo cung voi su
giam 4m & khu vue nay. Sy thay ddi 1 rang hon & trudng ban dau trong trudng hop nay dan
dén su thay d6i trong du bao vé quy dao bio & hai trudng hop ddng hoa va khong dong hoa
(Hinh 8).

T
T
CONTOUR FROM 1440 TO 1520 BY 10 CONTOUR FROM 1440 TO 1520 BY 10

110E 115E 110E 115E

a) Truomg d6 am tudng ddi va o cao b) Trwong do am tuéng doi va do cao
dia thé vi & muc 850 hPa c6 dong hoa dia the vi & muc 850 hPakhong dong
hoa

- T
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115E
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Hinh 8. So sanh trudng ban dau tai muc 850mb cua truong hop co dong hod va khong dong hoa s6
liéu vé6i con bdo GONI tai 06z ngay 04/11/2020.

Két qua du bao quy dao hinh 9 cho thy su chénh 1éch twong dbi rd giita hai truong hop
ddng hoa va khong dong hoa dbi voi con bio Noru nim 2020. Dic biét & cac han dy bao xa
hon thi su chénh 1éch giita hai truong hop cang 16n. Két qua danh gia sai s6 quy dao hinh 10
ciing cho thay, sai sb & cac han dy bo xa ciia ca hai truong hop déu 16n. Tuy nhién, trudng
hop c6 ddng hoa s liéu van thé hién sai sb t6t hon so vé6i truong hop khong dong hoa sé licu.
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Hinh 9. Két qua du bao quy dao thir nghiém dong hod HWRF véi con bio GONI nam 2020.
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Hinh 10. Két qua sai s6 du béo quy dao thir nghiém dong hoda HWRF véi con bio GONI nam 2020.

4. Két luan

Trong bai b4o nay, nhom tac gia di tng dung duoc cong nghé ddng hoa sé liéu cho md
hinh HWRF du bao sy thay d6i dot ngot cuong do va quy dao ciia bio trén Bién Dong. Két
qua du bao duoc 4p dung thir nghiém véi hai con bdo, Noru nam 2022 (thay ddi dot ngot vé
cuong d6) va Goni nam 2020 (thay d6i dot ngot vé quy dao).

Két qua du bao dbi véi bdo Noru (2022) cho thay, truong hop c6 dong hoa sé liéu cho
két qua dy bao sy thay d6i dot ngot ctia cudng do bio tot hon so véi truong hop khong dong
hoa s liéu. Cu thé 13, & han du bao 42 gio, trong khi truong hop dong hod so6 li¢u cho rang
con bao tlep tuc co sy tang cuong do vuot ngudng RI dung voi quan tric thi trudng hop
khong ddng hod da dy bao sai RI ¢ thoi diém nay. Pén han du béo 66 gio, truong hop dong
ho4 s6 liéu mot lan nira dy bao t6t su ting cuong do khong vuot ngudng RI, trong khi truong
hop khong dong hoa tiép tuc du bao khong phu hop so voi quan tric & cac han du bao 66 gio
va 72 gio.

1'301 v0i truong hop con bao Goni (2020), ket qua dong hoa sd liéu ciing thé hién dugc
sai s6 cuia sy thay d6i dot ngot cua quy dao bao t6t hon so voi trudng hop khong ddng hod s6
liéu. Tuy nhién, trudng hop ndy cho sai s6 quy dao ctia mé hinh HWRF ¢ cac han du bao xa
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1a chua t6t. Thoi diém két qua du bao ctia mo hinh HWRF khong 6t ciing tring véi thoi diém
con bao co sy suy yéu cuong dd, dugc cho la diém gdy kho khan cho viéc du bao ctia mo
hinh HWRF.

Két qua tht nghiém dé)ng hoa dit 1i€u cho m6 hinh HWRF du bao su thay ddi dot ngot
ctia cudong do va quy dao bio trén Bién Pong budc dau cho thiy co su cai thién vé két qua
du bao. Tuy nhién dé co thé khéng dinh viéc dong hoa sb lidu cho két qua du bao tét hon
truong hop khong dong hoa can phai thir nghiém thém nhiéu truong hop nira. Trong tuong
lai, nhom tac gia sé tiép tuc nghién ctru sdu hon vé dong hoa s6 li¢u trong hé théng mo hinh
HWREF véi cac phuong phap dong hod khac nhu dong hoa té hop hay dong hod lai.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: V.V.T.; Xu ly s6 liéu: T.D.T.,N.B.N.;
Viét ban thao bai bao: N.D.N.; Chinh sira bai bao: V.V.T.

Loi cam on: Bai bdo nay 1a mot phﬁn két qué thyuc hién trong ndi dung cua dé tai cép Nha
nude, ma sO DPTDL.CN-119/21.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo & dau, khong duogc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Experimental research on data assimilation in forecasting sudden
changes in storm intensity and trajectory in the East Sea using the
HWRF model

Nguyen Duc Nam?, Vu Van Thang'*, Tran Duy Thuc!

! Vietnam institute of meteorology, Hydrology and Climate change;
ducnam.mi@gmail.com; vvthang26@gmail.com; tranduythucl@gmail.com

Abstract: This article presents the results of data assimilation testing in forecasting sudden
changes in storm intensity and trajectory in the East Sea region using the HWRF model.
The HWRF model is experimentally designed with boundary and initial condition data
which are GFS data with a resolution of 0.25x0.25 degrees longitude and assimilation data
taken from the GTS global meteorological telecommunications system (Global
Telecommunications Systems). Test results of data assimilation predicting the sudden
change in intensity of storm Noru (2022) and the sudden change in trajectory of storm Goni
(2020) using the HWRF model show some improvements in forecast results. For storm
Noru, the case of data assimilation resulted in accurate forecasts of sudden changes in storm
intensity for the 42-hour forecast period and not predicting the false results of sudden
changes in storm intensity at other longer forecast periods like the case without data
assimilation. In the case of storm Goni, the trajectory evaluation results show that the
forecast error of the case of data assimilation is better than the case of no data assimilation.

Keywords: HWRF model; Rapid intensification forecast; Data assimilation.
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Tém tat: Khong glan xanh truong hoc khong chi lam dep canh quan va tao gia tri giai tri,
ma con giam cing thing, mét moi va cai thién chat luong khong khi cho cu dan, duoc xem
nhu “giai phap dya trén thién nhién” cho cac thach thirc xa hoi va moi truong. Ngoai ra,
khong gian xanh con hap thu nudc mua du thira va giam tac dong tiéu cuc cua cac tran mua
16n. Trong qué trinh duy tri mang xanh trong khuén vién truong hoc, hau hét cong nhan
chdm soc thuong dua vao kinh nghiém cua ho dé quyét dinh lugng nudc tudi tiéu, dan dén
viéc sir dung nudc khong hiéu qua cho mang xanh va dan dén viéc mang xanh thuong xuyén
phai thay méi do ngap ung hoac kho han. Do d6, nhom nghién ctru trong bai bao nay da
phat trién thir nghiém mé hinh hé thdng tudi tiéu ty dong dya trén cam bién IoT va tri tué
nhan tao cho cac khu vuc xanh trong trudng hoc. Két qua cho thay, dat cat pha dé ting do
am dat thém 1-2%, can tudi khoang 0,015 m (15 lit/m?) nude, trong khi tudi thudng xuyén
cho khu vuc xanh trong do thi voi luong nude trén 0,02 m (20 litVm?) c6 thé ngap ting cho
cay trong va lang phi nude. He thong tudi tiéu ty dong nay c6 kha nang du bao lugng nudce
tudi tot va giam thiéu luong nude tudi dén 40% so voi lugng nudc quan tric. Dé cai thién
d6 chinh xdc, can phat trién cac cam bién do 4m tdt hon va st dung nhiéu cam bién hon dé
danh gia toan dién d6 4m ctia khu vuc xanh. Quy trinh cta nghién ciru ndy c6 thé 1am co s&
cho cac nghién ciru ing dung tudi tiéu va su dung nude thong minh hi€u qua cho cac khu
vuc xanh trong truong hoc va do thi.

Tir khoa: Hydrus 1D; ANN; Tuéi tiéu thdng minh; Cam bién quan tric loT.

1. Giéi thi¢u

Khdng gian xanh trong truong hoc khong chi gop phan lam dep canh quan va tao gi tri giai
tri, ma con dong vai trd quan trong trong viéc giam cing thang, mét moi va cai thién chat luong
khong khi cho cur dan, dwoc xem nhur 'giai phap dua trén thién nhién' dé giai quyét cac thach thirc
x3 hoi va méi truong [1, 2]. Bén canh d6, khdng gian xanh trong trudng hoc ¢d vai trd hap thu
nudc mua du thira va giam bét tac dong ti€u cuc cua cac su kién mua lon [3, 4]. Tuy nhién, viéc
duy tri khdng gian xanh trong trueong hoc dang dan dbi mat kho khan trong mua kho, dic biét 1a
& cac do thi madi ¢ Viét Nam, do tinh trang mua khé kéo dai ttr nam 2006 dén nam 2018 [5, 6].
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Trong qué trinh duy tri méang xanh trong khuén vién truong hoc, hau hét cong nhan cham soc
thuong dua vao kinh nghi¢m cta ho dé quyét dinh luong nudce tudi tiéu, dan dén viéc st dung
nude khong hidu qua cho cho mang xanh va dan dén viéc méang xanh thudng xuyén phai thay
moi do ngdp Gng hodc kho han. Co thuong dugc chon dé phu xanh cac khu vuce rong lon trong
khong gian xanh do thi, bao gom ca trudng hoc, vi Iy do tham my va thyc tién, mic du nhu cau
nudce cao [7]. Nguoc lai, ciy cbi va bui rim trong khong gian xanh can it nuéc hon va bong mat
cta cy gitp giam sy thoat hoi nude. Didu nay lam cho viée xac dinh luong nude tudi can thiét
trd nén phue tap hon khi két hop nhiéu loai tham thyc vat khac nhau [8]. Pdng thoi, voi phuong
phép tudi phun truyén thong, lugng nudc tiéu thy dé tudi thuong cao hon so vdi nhu cau uge
tinh cua khong gian xanh [9, 10]. Do do, viéc xay dung hé thong tudi nude hiéu qua cho khong
gian xanh d6 thi, dac biét la trong trudng hoc, la diéu can thiét dé tao diéu kién tién quyét cho su
phat trién bén ving & cac do thi méi.

Nude tudi tiéu hop 1y ¢6 thé duoc xac dinh théng qua viéc do d6 am dat bang cam bién.
Bang cach sir dung cam bién nong nghiép, nguoi nong dan co thé theo ddi d6 4m dat cua ciy
trong cho timg loai cay va duara quyét dinh t6t hon v€ vi€e tudi nude cho nong trai cia ho [11].
Hon nira, quan ly t6i uru hoa cia tai nguyén nuoce co san tai mirc nong trai la can thiét do su gia
tang vé nhu cau va tai nguyén han ché. Ngudn cung cip nudc han ché nén dugc st dung mot
cach hiéu qua dé tudi tiéu nhidu khu vuc hon véi lugng nudc tuong tu [12].

Goap va nhom nghién ctru [13] phat trién mot hé thong tudi théng minh dua trén IoT va hoc
may. H¢ thong sir dung dir liéu cam bién (49 4m dat, nhiét do dat, tia UV) va du béo thoi tiét
(lwong mua, nhiét d6 khong khi) dé du doan d6 4 am dét va xac dinh nhu cau tudi. Thuat toan 1ap
lich tudi s& diéu khién tudi tw dong khi do am dét dudi ngudng t6i thiéu, dam béo cay trong ludn
¢6 @t nudce. Nghién ctru [14] da thuc hién mot mo hinh kiém soat tudi tiéu bang cach phat hién
thiéu nudc dat trong ving goc (RZSMD) bang céch st dung khai niém vé thoi gian thyc, va dé
lam diéu nay, tac gia da sir dung hé théng xac dinh dit liéu can bang nudc dé 1y mot mo hinh
chudi thoi gian tuyén tinh. Nghién ciru [15] d dé xuat mot hé thong du doan d6 am dit cho mot
vuon lyu bang cach str dung mo hinh Deep Long Short-Term Memory (LSTM), d6 1a mdt mo
hinh chudi thoi gian tuyén tinh sir dung xir 1y tuan ty theo thoi gian. Nghién ctru [16] dé phan
tich kha nang chap nhan hé thong tudi tu dong trong canh tac lta thong minh ¢ Pong bang song
Ctru Long. Méc du nhiing m6 hinh nay cho phép kiém soat tudi tiéu tt hon nhung h¢ thong phu
thudc vao cam bién do 4m dat dat tién va gidi han trong b sb 1iéu ma né can duoc hiéu chuan.

Dé quan Iy tai nguyén nude cho khu vire canh quan xanh trong truong hoc mot cach hiéu
qua, duy tri d6 am dat phu hop thong qua cam bién d6 am dét 1 rat quan trong. Bai bio nay tap
trung vao phat trién mot mé hinh hé thong tuéi tidu tich hop tu dong dua trén cam bién quan tric
0T va tri tu€ nhan tao cho céc khu vuc xanh trong mot truong hoc, ddm bao rang viéc tudi nudc
dap tmg du nhu cau nude mot cach hiéu qua. Mo hinh h¢ thong tudi tiéu tu dong dua trén tri tué
nhén tao c6 thé gip dua ra luong nudce tudi ticu t01 uu va lich trinh tudi tiéu phu hop véi thoi
tiét theo mua. He thdng nay str dung dir liéu thoi tiét va két hop voi lugng d6 a am dat tir sensor
quan tric gia ré 1a mot trong cac thong tin dau vao ctia n, cho phép né ra quyét dinh duya trén
tinh hinh thoi tiét hién tai vé thoi gian va lwong nudc tudi tiéu pht hop. Bén canh d6, voi mo
hinh tich hop ndy bd s6 liéu d¢ huan ligu s& Sy tich hop dit liéu thoi tiét vao h¢ thong tudi tiéu
gitp tiét kiém tai nguyén nudce bang cach tranh tudi tiéu khong can thiét trong nhiing giai doan
c¢6 mua hodc do 4m cao, tir d6 gop phan vao viéc quan 1y tai nguyén nude bén vimeg.

2. S liéu sir dung va phwong phap nghién ciru

Nghién ciru nay tip trung vao viéc xay dung mot mo hinh hé thong tuéi tiéu tich hop tur
dong dua trén tri tué nhan tao cho cac khu vue xanh trong truong hoc, nham dam bao viéc tudi
nuéc hiéu qua va dap tmg ding nhu cau Ve nu6e. Quy trinh nghién clru bat dAu bang viéc st
dung Arduino dé xdy dung h¢ thong quan tric d6 am tr dong, theo doi do 4 am dat mot cach lién
tuc va chinh xac. Tlep theo, nghién ctru xay dung mé hinh tham dat 1D ‘theo m6 hinh Hydrus dé
mo phong va tim hiéu mdi quan hé gitta d6 4m dat, luong mua va nhu cau tudi tiéu. Dya trén mo
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hinh thdm da hiéu chinh Hydrus, nhém nghién ctru xay dung dit liéu kich ban tudi tiéu phu hop
dé huén luyén tri tu¢ nhan tao nham tdi vu hoa viée st dung nuoc. Cudi cung, nhdm nghién ctiru
tich hop mé hinh h¢ théng tudi ti€u ty dong dua trén tri tu¢ nhan tao. HE théng nay tinh toan
lwong nude phi hop cho khong gian xanh dya trén do am, luong nudc tudi va luong nude mua
ma mang xanh da hip thy ngay hém trude. Hé théng dam bao viée tudi nude dién ra véi lugng
nude toi wu va lich trinh tuéi tiéu pht hop véi didu kién thoi tiét hién tai va theo mua. Théng qua
quy trinh ndy, nghién ctru nhdm quan 1y tai nguyén nude hidu qua cho cac khu vuc canh quan
xanh trong trudng hoc, duy tri d6 4m dat & murc phi hop va gbp phan vao su phat trién bén vimg.

Xay dung quan trc 46 Thi nghi¢ém d¢ am dat va

@61 shnbivél dien dung, U0 ITyn T 29
4m bang sensor T X

thi nghiém thanh phan hat ngay 6 Ly Thudng Kiét

v v

Xay dung mé hinh Hydrus
1D, tinh d6 am, va lugng
nuéce thim vao dat

Y

Hiéu chinh m6 hinh Hydrus | | Céc kich ban tudi tiéu duy
1D bing d6 4m quan tric tri 6 4m tbi thiéu cho dat

Y

Mbi quan hé do Am va lugng

Quan 1}'/ dir liéu trén hé
thong tu dong

A

nude tudi
Xay dung mo hinh du bao Luong mua theo mua véi
luong tuoi nuéc ANN tan xuat xdy ra cao

Pé xuit luong nude tudi phi

hop theo lugng quan tric d6 |

4m va luong nudce da tuéi |
ngay trudc do

A

Hinh 1. So d6 quy trinh nghién ctru.

2.1. 86 liéu sir dung

Nghién ctru dugc thuc hién tai khu vyc xanh trong khuon vién truong Pai hoc Bach Khoa
Thanh ph H6 Chi Minh (HCMUT), Viét Nam, noi ¢ loai dét cat pha sét (Hinh 2) khu vuc nay
bao gom c6 va cdy lau nam. Hé thong twdi tw dong dugc cai dat dé hoat dong hai lan mdi ngay
voi ti 1€ 6-22 litym*/ngay. Luong mua dugc quan trac théng qua thlet bi tu ghi tai Trung tam
Nghién ctru va Phat trién K thuat Mbi truong (CARE- HCMUT). bo a am dét duoc quan tric trong
khoan thoi gian 27/02 - 31/03/2024. D6 sau giam sat d6 am dét 1a 20cm dudi bé mit, noi ma tinh
trang d6 am clia dt nam trong vung ré quan trong cua co. Hiép hdi Golf Hoa Ky (USGA) [17]
cling nhu [18] khuyen nghi d6 am dat cia mang xanh nén ndm trong khodang tir 15-25% theo thé
tich dé co phat trién ot nhat D¢ 4m dat quan trac tir cam bién dugc hiéu chinh véi do 4am dat do
duge bang phuong phip siy kho.

Cam bién bao gom hai phén: phan kel aank

cam bién va phan ghi nhan. Phan
cam bién bao gdm mot bang mach
Arduino, md-dun d6 Am dit, va cam
bién do Am dat. B thiét bi IoT dugc
van hanh ty dong bang nguén ning
luong tir tAm pin mat troi va sir 5
dung cong ngh¢ NB-loT (Narrow- ol Y syt
band Internet of Things), nhu
dugc r}“nh ,}}Qa trong Hmh 3; MOL 1 inh 2. S0 d8 bé trf vi trf quan tric o dm phuc vu twi tiéu cho
10 phut, thiét bi ghi lai va gui dt 1,51 vien xanh truong PHBK- TpHCM.

liéu cam bién dén may chu, bao
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g0m 24 cot thong tin bao gdm thdi gian, nhiét 46 méi truong, 46 4m, diu kién dat... va tinh
trang cung cap dién cho thiét bi.
Cam bién quan tric
dd am ty dong Hi¢u chinh cim bién dg Am
an . bang phwong phap siy kho dat

S
o
~ 30 - A 3|
8 A Doam 77
° __ 950, Mirc db tin ciy Faf
=] Wi
A
8 2 a2 >
) :
P .
o IO
=] ok
™S 20 A
& G R? : RMSE(%)
= "~ "Kiém dinh 0. 91 1498
&
15
A s

20 25 30

D6 4m dat bing pp siy kho (%) Thu th&_lp va ltru trir dir

liéu IoT va dam may

Hinh 3. Thiét bi quan quic d¢ 4m bang cam bién IoT.

2.2. M6 hinh tham dirmg Hydrus 1D

Pé mo phong dong thdm /dimg, nhom tac gia dé s dung mo hinh Hydrus 1D dé md phong
dong chay ngam va sy thay d6i d6 am trong dat.Dong chay thim theo phuong thang dung trong
dat (d6ng nhat va can bang) dugc xac dinh boi phuong trinh Richards nhu sau [19]:

00 o oh
g—S—Z[K(§+COSaj}—S(h) (1)

Trong d6 h 14 ap lyc cot nude trong ddy (m); 0 1a d6 am dat (m? /m?); t 1a budc thoi gian
tinh toan (ngay); X 1a toa 6 khong gian (mang dau duong khi hudng 1én); S 12 luong nudc thém
vao/mat di trén mot don vi thé tich (sink/ source term) (m®/mS .ngay); a 1a goc dugc tao boi dong
chay NDD va tryc thang dung (a=0° doi voi dong chay thang dung, 90° - dong chay ngang, va
0° <0 <90° - dong chdy nghiéng); K 1a h¢ s6 thdm chua bo hoa (m/ngay).

Trong nghién ctru nay, dleu kién bién dau vao duoc thiét 1ap 1a diéu kién bién khi quyen
(Atmospheric boundary) bao gom luong mua, luong tudi tidu, do bdc hoi. Piéu kién bién dau ra
cho dong chay thing dung ¢ do sau 40 cm duoc dat 1a bién dong chay tu do (Free flow boundary).
Hinh 4 minh hoa céc diéu kién bién ctia mo phong thdm qua Hydrus 1D. Ngoal ra, thong so thuy
van cta dét, ciing nhu twong quan gitta hé s6 thdm chwra bao hoa K(h) va d6 am 0(h) dugc xac
dinh boi sy phan b kich thudc 15 rong, cac biéu thirc d6 4m O(h), hé sb nha nude theo chiéu cao
cot nudc Se(h), va hé sb thim K(h) st dung trong nghién ciru ndy dugc ap dung bang phuong
trinh VVan Genuchten [19].

m 2
K(n)=KeSt?|1-(1-82)" | @
0s—6;
o(h) = {er P S 3)
0, h>0
5, =2 )
6S _er

Loi giai cua phuong trinh (1) 14 (dh/dx) va d6 4m 0 tai mdi dx trén mat cit dat. Thay dh/dx
vao dinh luat Darcy, luu lugng Darcy (q) theo phuong trinh sau:
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dh
=—K— 5
of dx (5)
Khi d6, van téc nudc qua 16 rong duge xac dinh:
o} K dh
' 0 0 dx ©)

Cic tham s6 md hinh Van
Genuchten dién hinh bao gébm d6 am
dat ton du (6y) tir 0,03-0,1, o 4m dét ) e s
bdo hoa (0s) tir 0,37-0,41, Ks=1,06 Ocm
m/day, o tir 0,021-0.035 va n tir 1,31-

2,39, duogc tham khao tir co so dir liéu
UNSODA [20] va dugc hiéu chinh  7pocm
bang cach mo hinh héa nguoc dé khép

dit liéu d6 Am dat mo phong vai dit liéu

quan tric thyc té trong thuc dia.

Bién khi tugng

(lwgng mua + hrong tudi cay+bde hoi +luong ciy hit)
R¢ cay
Loai dat: cat pha sét

40cm
2.3. M0 hinh mang tri tué nhdn tao

Bién dong chay tu do

Pé xay dung mo hinh mang No-
ron nhan tao (ANN) nhim dy doan Hinh 4. So d6 xdy dung mé hinh Hydrus 1D.
luong nudce tudi ti€u cho khu vue xanh,
tac gia da lua chon céu tric ANN véi 3 dau vao, 3 16p an, va 1 16p dau ra. Cac 16p an co chirc
nang xu 1y va hoc m01 quan hé giita cac dit liéu dau vao. Cac dir liéu dau vao gom do am cia
ngay hém trude, d6 4m muyc tiu trong ngay hién tai, va luong nudce tudi ciia ngay hom trude. S6

noron trong cac 16p 4an .
Cau tric mang tri tu¢ nhan tao

duQC Xac dlnh qua ,quél trinh (multilayer ncural network)
thtr nghiém tir 4 dén 8. Cac Lép in

Lop3

thong s6 khac ctia mo hinh
duoc dién giai nhu sau: SO
lwong noron trong mdi 16p
an: 8: SO lugng noron trong
16p dau ra: 1; Ham kich
hoat: tansigmoid; Tbc do
hoc: 0.001; B t6i wu hoa: D im it quiniy ngiy him nay
Levenberg-Marquadt; Ham

méat mat: MSE; Sé 1an lap N7
t6i da: 10,000; Céc k¥ thuat

str dung: Dung sém (Early ) ]

Stopping),  Regularizer. Hinh 5 Cau trac mang tri tu¢ nhan tao duogc xdy dung dé dy bao luong
Hinh 5 trinh bay CAu trac  hudc can tudi tiéu trong khudn vién truong.

ctia mang No-ron nhan tao

(ANN).

Tong lwgng nude tudi
va mua ngay hom truge
b o Téng lwong nwde tudi

Dj) 4m dét ngay hom trwde e I y
v v poslin function can ngay hom nay

2.4. Phwong phdp danh gid sai sé

Dé danh gia do tinh cdy cua két qua tinh toan, tic gia st dung cac chi sd sau: Can binh
phuong trung binh sai s6 (RMSE), va hé sb twong quan (R?). Cac chi s nay duoc tinh toan theo
cac cong thirc dudi day. M hinh tinh ton duoc xem 13 chinh xac khi R? gin bang 1 va céc sai
sO ¢6 gia tri nho.
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RI\/ISE:\/%Z?_l(yi _y )2 7

S(vw)
) i ( Yi Y, )
R*=1-— — 8)
Zi:l ( yi - y)
Trong d6 n 13 tong s6 quan tric, yi 1a gid tri quan trac thir i, ¥, 14 gia tri mo phong tuong tng
thiri, va y 1a gid tri trung binh cta n quan trac.

3. Két qua va thao luén

3.1. Két qua quan trdc dé am va lwong tudi tiéu

Két qua do luong d6 4m ty dong da duge diéu chinh bang phuong phap sy kho. Két qua
cho thdy md hinh c6 do tin ciy cao véi chi s6 R? va sai s6 RMSE chi 1,5%, cho thiy rang
may cam bién do 4m ty dong mang lai két qua déng tin ciy va co thé dugc ap dung trong cac
hoat dong tudi cdy thuc té (Hinh 6). Ngoai ra, dd am ciing trong quan véi luong nude can
tudi cdy trong khu vuc nghién ctru. Viée tudi cay thuong xuyén dién ra vao cudi thang 3,
dam bao do am dét duy tri khoang 30%, trong khi vao cudi thang 2, cac hoat dong nhu két
thiic hoc ky va 18 tét c6 thé anh huong dén lich trinh tudi cdy. Duya trén cac két qua nay, do
am do ludng s& duoc diéu chinh va so sanh voi két qua mo hinh Hydrus 1D trong phan tiép
theo cta nghién ctru.

=)
=
&

B DG 3m dAt do bng sy khd ‘ ‘é‘ 30 . e
P S Db Am d4t sensor i \,‘ mmd 0.045 1 L
L uong nusc tudi + mua P gh_ o™ =] e
i 10035 = “"
+ 25 A
LIEINY 2 RV
5 [ . e ," D6 am quan trac
70025 w4 2 47" 95% bién df tin ciy
Q g A A
002 A
S I ) A
{oots € P R? : RMSE(%)
o 7.7~ Kiémdinh 091 1.498
00 = ,-"/‘,»‘
40,005 3 1567
0 15 20 25 30
Feb 28 Mar 06 Mar 13 Mar 20 Mar 27 Py L , . ~
D§ am bang phuwong phap say khé (%)
.. 2024 :
Thoi gian
a) Quan triic d6 4m tr 27/2-31/3/2024 B) Hi¢u chinh d¢ am v&i phuong phap say kho

Hinh 4. Két qua quan tric tir may cam bién ty dong.

3.2. Hiéu chinh mé hinh Hydrus1D va xdy dung sé liéu twéi cdy

Hinh 7 thé hién két qua hiéu chinh mé hinh Hydrus 1D. Két qua tinh toan cho thay sy
chinh xé4c ctia mé hinh, véi s6 liéu dd 4m can véi sb liéu quan trac. Hé s6 twong quan R? ctia
céc budce hiéu chinh va buéc kiém dinh 1an luot 1 0,95 va 0,96. Sai s0 binh phuong trung
binh can (RMSE) cling cho két qua thap, 1an luot 12 0,772 va 0,781. PO am tinh toan nay nay
dong thoi cho thdy do am dét c6 sy twong quan chit ch& voi lugng nudc tudi trong sudt 54
ngay quan trac.

Ttr s6 liéu quan tric, ta c6 thé nhan thiy ring do am cta dat s& giam khoang 1% moi
ngay néu viéc tudi nudc bi dinh tré trong thoi gian dai. Diéu nay cho thdy rang néu khong
tudi nudc déu dan, do am dat s& giam nhanh chéng. Ngoai ra, dé khoi phuc d6 am tir 15%
1én 20%, can st dung mot luong nudc 16n hon binh thuong. Vige tuodi cay déu dan véi luong
0,01 m/m?, twong duong 10 I/m2, s& giup duy tri ¢ 4m hién c6 ctia dat va ngin ngira sy mat
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nude do bde hoi trong diéu kién ning nong. Tuy nhién, khi d6 a am dat da dat 30%, viéc tudi
cay thuong xuyén s¢ khong lam tang thém d6 am ma con gay lang phi nude, thdm chi co thé
lam ngap ung r& cdy, gdy anh huong xdu dén sy phat trién cia mang xanh.
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nhién, néu tudi thuong xuyén véi luong nude trén 0,02 m (20 litym?), d6 am cua dat khong
nhimg khong tang ma con co thé gay hai cho cay trong va lang phi nude. Két qua nay cho
thy lugng nudc tham dung vao 16p dat twong dong véi nghién ciru [21] cho thay kha ning
tudi nudce dé ting d6 am ciia dat ¢ trang thai uot va kho 1a twong tu. Piéu nay khang dinh
rang viéc tudi tidu thudng xuyén voi luong nude phu hop s€ gitr cho dat luén 4m va hi€u qua
hon so v&i viée dé dat kho roi tudi hodc tudi thuong xuyén véi luong nudce ¢b dinh. Didu nay
¢6 y nghia vi vao mia mua, dat kho s& dé dang hap thy luong nuéc mua nhidu hon, gitp
giam thiéu dong chay tran.

3.3. Xdy dung mé hinh mang tri tué (ANN) du bdo heong niede tidi can thiét

Tir két qua mo ‘hinh Hydrus 1D, nghién ctru dé xay dung cac kich ban tu6i dé dam bao
d6 Am dat khong nam dudi d6 4m cuc tiéu cua dd 4m quan tric duoc 13 15% va ciing theo
khuyén nghi ctia Hiép hoi Golf Hoa Ky (USGA) ciing nhu két qua nghién ctru [18]. Sau do,
nghién ctru xay dung bd 5O lidu dau vao cho mo hinh mang noron nhén tao (ANN) voi cac
s6 liéu do am dau vao 13 do 4m cua ngay hém trude, d6 am muc tiéu trong ngay hién tai, va
lwong nude tudi cua ngay hom trude. Hinh 9 cho thay két qua hoc cia mé hinh ANN ¢6 biéu
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hién t6t khi R? xap xi 0,8. Hinh 10 nghién ciru da tién hanh thir nghiém cho mé hinh ANN tyr
tinh toan lugng nudce tudi cho mang xanh trong 30 ngay. Két qua cho thay may hoc co6 kha
nang du bao lugng nude tudi tiéu t6t va giam thiéu luong nudc twdi dén 40% so vé6i luong
nudce da quan tric dugc.
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Hinh 6. Két qua hoc va kiém dinh ctia mé hinh Tri tué nhan tao (ANN).
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Hinh 7. Luong nuéc tudi du bao bﬁng mang noron dé suy tri do am trén 15%.

4. Két ludn

Nghién ctru ndy da thanh cong phat trién mot md hinh hé théng tudi tiéu tu dong dua trén
cam bién quan trac ToT va tri tué nhan tao cho cac khu vuc xanh trong truong hoc, dam bao viéc
tudi nude dap timg da nhu cau mot cach hidu qua. Thong qua s6 lidu quan tric va mo hinh Hydrus
1D, twong quan gitra do am va luong nuodc tudi da duge lam rd. Cu thé, dé tang do am cua dat
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thém 1-2%, can tudi khoang 0,015 m (15 lit/m?) nude, nhung néu tudi thudng xuyén voi luong
nude trén 0,02 m (20 lit/m?) c6 thé gy hai cho mang xanh trong trudng hoc va lang phi nudc.
M0 hinh hé théng tudi ti€u ty dong dua trén tri tu¢ nhan tao cho théy kha nang du béo lugng
nudce tuoi tiéu t6t va giam thiéu luong nude tudi dén 40% so voi lugng nudce di quan trac. Tuy
nhién, dé nang cao do chinh xéc, can phat trién cac cam bién do 4m t6t hon va st dung nhiéu
cam bién hon dé danh  gia toan dién do am cua khu vuc xanh. Do dléu kién nghién ctru con han
ché, trong giai doan tiép theo, hé thong tudi tiéu tw dong can quan tric va danh gia giai doan sinh
trudng cla cay trong cling nhu cac loai dat khac nhau dé may hoc c6 thé mo hinh hoa vi€e tuoi
cay mot cach hidu qua va toan dién hon. Quy trinh nghién ctru ndy c¢6 thé 1am nén tang cho cac
nghién ctru va img dung tuoi tiéu théng minh hi¢u qua trong tuong lai. Cac nghién ctru tlep theo
can ap dung céc kich ban dy bao khi hau dé t6i uu hoa viée st dung ngudn nudc mua va tiét kiém
dién ndng van hanh may bom.

bong gop cua tac gia: Xay dung ¥ twong nghién ctru: T.T.L.; Lua chon phuong phap nghién
coru: T.T.L.; Xuly 6 liéu: T.T.L.; Quan trac d6 am: N.T.P.; Phan tich mau dat: L.M.H.; Lay
mau dat: T. T L.; Viét ban thao bai bao: T.T.L.; Chinh sira bai bao: L.T.N.
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Abstract: Green spaces in school environments not only enhance the aesthetic appeal and
provide recreational value but also reduce stress and fatigue while improving air quality for
residents. These spaces are regarded as “nature-based solutions” to social and environmental
challenges. Additionally, green spaces absorb excess rainwater and mitigate the negative
impacts of heavy rainfall. However, maintaining these green spaces often involves
caretakers relying on their experience to determine the amount of water needed, leading to
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inefficient water usage and frequent replacements of plants due to overwatering or drought.
Therefore, our research team developed an experimental model of an automated irrigation
system based on 10T sensors and artificial intelligence for green areas in schools. The
findings suggest that maintaining sandy soil at 1-2% moisture content, equivalent to 0.015
m (15 liters/m?) of water, is optimal. However, frequent irrigation exceeding 0.02 m (20
liters/m2) can adversely affect plant health and lead to water wastage. This automated
irrigation system effectively predicts and reduces irrigation water by up to 40% compared
to measured water levels. To enhance accuracy, further development of advanced moisture
sensors and increased sensor deployment is necessary to comprehensively assess green area
moisture levels and plan growth. This research process serves as a base case for future
studies applying efficient smart irrigation and water use practices.

Keywords: Hydrus 1D; Artificial Neural Networks (ANN); Smart irrigation; 10T sensors.
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Tém tat: Nghién ctru nay nham danh gia dién bién cta chi sb nhiét (HI) tai thanh phd Hd
Chi Minh trong 33 nam (1990-2023). HI 14 chi s6 thé hién mirc nhiét d6 ma con ngudi thuc
su cam nhan. Két qua nghién ctru cho thiy gia tri trung binh nam cia HI dao dong trong
khoang 27-32°C. Ngoai ra, gia tri HI c6 xu hudng ting trong toan b giai doan nghién ciu,
va tang kha manh vao cac nam 1997-1998, 2002-2003, 2009-2010, 2018-2019, va 2023.
Bén canh d6, gia tri HI c6 xu hudng ting dan tir thang 3 cho dén thang 9, giam dan dén cudi
nam va thuong dat dinh vao thang 4-5. Gia tri HI trung binh thuong dat dinh vao thang 4-5
va thuong cao hon 32°C, thé hién muic canh bao mirc canh bao can phai than trong khi hoat
dong ngoai troi. Két qua nghién ctru ciing cho thdy chi sé HI ¢ su twong quan thuan véi
nhiét 46 va 46 am khong khi, twong quan nghich v6i do may che phu. Nghién ciru nay co
thé lam co s& cho cac nghién ctru tiép theo vé danh gia xu huéng cua nhiét do va chi sb
nhiét tai khu vyc thanh phé H6 Chi Minh.

Tir khéa: Chi s6 nhiét; HI; Tp.HCM; 1990-2023.

1. Giéi thiéu

Hién nay, cac dot ning nong dang c6 xu hudng dién ra véi tan suat nhiéu hon va kéo dai

hon tai cac khu vuc trén thé giéi. Vao nam 2023, nhiét d6 khong khi trung binh tai Viét Nam

c6 xu hudng cao hon so v6i nhitng nam trude déy. Nhimmg ngay c6 nhi¢t d6 khong khi cao
hon 35°C dugc xem 1a c6 hién tugng nang nong. Trong nhiing nam gan day, cac dot nang
nong tai thanh phd H6 Chi Minh thuong dién ra gay git hon va kéo dai hon [1]. Cac dot ning
nong thudng cé anh hudng tidu cuc t6i stc khoe va cac hoat dong cta con ngudi. Cu thé 1a
khi nhiét do ting cao, ngudi dan dé cam théy mét moi va kho tai tao strc lao dong. Ngoai ra,
nguoi dan 1am viée ngoai troi c6 kha nang bi sde nhiét, say nang va dot quy. Nang nong ciing
c6 thé anh huong xau dén stc khoe ciia nhitng nguoi mic cac bénh man tinh, chang han nhu
hen suyén va cao huyét ap [2, 3].

Dé do luong mirc nhiét d6 ma con nguoi thyc sy cam nhén, chi s6 nhiét (heat index - HI)
co the dugc sir dung. Chi sé nhiét HI 1a chi s6 duoc tinh todn dya vao nhiét do khong khi va
d6 am khong khi tuong dbi [4, 5]. Cac muc canh bao vé anh huong ctia ning néng dén suc
khoe nguoi dan co thé dugc cung cip dua trén cac gia tri cua HL Chang han nhu khi chi sb
HI dao dong trong khoang 33- 39°C thi nguoi dan can phai than trong khi hoat dong ngoai
troi nang trong thoi gian dai [4]. Nghién ctru vé danh gia dién bién cta cac dot nang nong va
chi s6 nhiét da duogc thuc hién tai nhidu noi trén thé giéi. Tai khu vuc Pong Nam A, cac dot
néng nong c6 xu hudng dién ra thuong xuyén hon, gay gt hon, va da sb cac dot niang néng
déu co moi quan hé voi hién tuong El Nino [6]. Bén canh do, lugng phat thai CO2 dugc bao
c4o ¢ mdi twong quan thuén véi gia tri ciia chi sé HI [7, 8]. Ngoai ra, dit liéu vé nhiét do
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khong khi tai 6 thanh phé 16n cta Han Quéc giai doan 1994-2003 di chi ra rang nhiét d6 vao
mua he tai cac thanh phd nay da tang lén 1°C [9].

Tai Viét Nam, nghién ctru v€ chi s6 nhiét d3 chi ra ring nhiét do cao vao budi tdi két hop
v6i ndng nong vao ngay tiép theo lam cho cong nhan kho tai tao strc lao dong [10] Ngoai ra,
nghién ctru v€ xu hudng thay dbi theo khong gian va thoi gian cua cac dot nang nong trén
toan qudc giai doan nim 1979-2018 da cho thdy cac dot nang nong cé xu hudng kéo dai hon
tai cac tinh thanh [11]. Theo nghién ctru vé dy bao chi s6 nhiét (HI) tai Ha Noi [5], gié tri HI
s& tang khoang 0,08 °C/nim va sb tudn c6 mirc nhiét d6 cham ngudng nguy hlem cho suc
khoe con ngudi s¢ tang 1én 5,5-6 tudn/5 nam. Ngoai ra, nghién ciru vé dién bién ning nong
tai khu vuc Bic Trung B giai doan nim 2010-2015 di cho thay nhiét do cao nhit trong ngay
tai khu vuc nay c6 xu huéng tang so vai giai doan trude do (nam 1981-2010), dong thoi s6
ngay ning noéng va ning noéng gay git ciing cao hon [12].

Muc tiéu cua nghién ciru nay 13 danh gia xu hudng dién bién cta chi sé nhiét tai thanh
phd Hb Chi Minh giai doan nim 1990-2023. Ngoai ra, su anh hudng va mdi twong quan cta
cac diéu kién thoi tiét, chéng han nhu nhiét d6 va do am khong khi, luong mua, van toc gio,...
va yéu td xi hoi nhu s0 luong dan 5O den chi s6 nhiét ciing dugc phan tich. Két qua cua
nghién ctru ndy cung cép téng quan Ve su thay d6i cuia chi s6 nhiét tai thanh phd Ho Chi
Minh, 1am co s& cho céc nghién ctru tlep theo v€ danh gia dién bién nhiét d6 va chi sé HI tai
khu vyc nay.

2. Phuong phap nghién ctru

2.1. Phuong phap thu thap va xuv ly dir liéu

Nghién ctru nay tap trung danh gia chi sé nhiét tai thanh phé HO Chi Minh. Dir lidu vé
nhiét 36 khong khi va nhiét do hoa suong (dew point temperature) tai khu vuc nghién ctru
duogc thu thap tir tram quan tric Tan Son Nhat (Hinh 1). Vi d6 va kinh do cua vi tri quan tric
lan luot 13 10.82°E va 106.85°N. Dir liéu nhiét do duoc thu thap tir Co sd dir liéu vé khi tuong
toan cau cia NOAA (Cuc Quan ly Khi quyén va Pai dwong Qubc gia, M¥) tai trang web
https://www.noaa.gov. Cac gia tri nhiét d0 khong khi dugc thu thap theo tung gio (24
gio/ngay) trong vong 33 nam tu 1990 dén nam 2023. Sau khi thu thap, toan bd dit lidu dugc
kiém tra, cdc gia tri 4m va gia tri bat thudng duoc loai bé nham dam bao chit luong cia dir
li¢u. Sau d6, bd dir li¢u nhiét dd khong khi da dugce xur Iy duge dung dé tinh toan trong céac
bude tiép theo.

Tan Son Nhat'g

)

»
q"f’
Quén dao
Hoang Sa
Bién PBéng
LA
g
A
.r "’ ‘e~
car Ba e o
[ n‘. A 2
o ® " " "% Quandao
~ ¢ ** Trwong Sa

Hinh 1. Vj tri tram quan tric nhiét do khong khi tai thanh phé Hb Chi Minh.

Ngoai ra, cac dir li¢u khi tuong va dir li¢u dan s6 tai khu vue nghién ctru cling dugc thu
thap nham tim hiéu sy anh hudng cua céac yéu td nay dén chi so HI. Cu thé la dir li¢u vé do
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may che phil, luong mua, s6 ngdy mua, va van tdc gio6 tai thanh phd H6 Chi Minh trong giai
doan nam 1990-2023 duogc thu thap tir co so dir liéu khi twugng ERAS5 do Trung tdim Dy bao
Thoi tiét Trung han Chéau Au (European Centre for Medium-Range Weather Forecasts,
ECMWF) cung cAp tai trang https://cds.climate.copernicus.eu/. Dit liu vé tong s luong dan
sO trén toan thanh pho Hb Chi Minh giai doan nam 1990-2023 dugc thu thap tir co s¢ dir lidu
ctia Ngan hang Thé gii (World Bank Open Data, https://data.worldbank.org/).

2.2. Phuong phdp tinh chi sé nhiét (HI)

Chi s6 nhiét duoc tinh theo cac cong thire (1) dén (5). Cong thire (1) con duoc goi la
cong thirc tuyén tinh Steadman va dugc tinh dya trén gia tri cua nhiét d6 khong khi va d6 am
khong khi [13].

=05x{T+61+[(T-68)x1,2] +(RH x0,094)} Q)

Trong d6 T 1a nhiét do khong khi (°F), RH 1a d6 am khong khi twong ddi (%). Trong
trrong hop gia tri HI tinh toan dugc cao hon 26°C (80°F) thi cong thirc Rothfusz dugc sur
dung thay cho cong thirc Steadman [14].

HI = -42,379 + (2,04901523T) + (10,14333127RH) + (-0,22475541TRH) + (-6,83783 x10-
3T?) + (5,481717 x10"°RH?) + (1,22874 x10°T?RH) + (8,5282 x10“TRH?) + (-1,99 x10°®
T?RH?) (2)

Néu d6 am khong khi nho hon 13% va nhiét d6 khong khi dao dong trong khoang 26-
44°C (80-112°F) thi chi s6 nhiét HI tinh theo Rothfusz can phai duoc hiéu chinh theo cong

thue (3) [14].
— 17—-\T-95
4 17
Ngoai ra, néu do am khong khi 16n hon 85% va nhiét do khong khi dao dong trong
khoang 26-30,5°C (80-87°F) thi chi s0 nhiét HI tinh theo Rothfusz dugc hiéu chinh theo cong
thtre sau [14]:

RH -85 87-T
(RH-85) (87-T) @
7 ’ 10 5
Do am tuong doi dugc tinh dya theo nhiét o khong khi va nhiét do hoa swong (dew

point temperature), cu thé nhu sau [15]:
(17,625xTD) T

RH =100x —————— + TD x 243,04 + —or (5)
243,04 N

Trong d6 RH 1a 46 am khong khi (%), TD 1a nhiét 46 hoa swong, va T 13 nhiét d6 khong
khi. Pon vi tinh TD va T 1a d¢ F, vi vay HI tinh toan theo céc cong thirc (1)-(4) cling c6 don
vi 12 d6 F. Cong thirc chuyén dbi tir 46 F sang do C nhu sau:

T (°C) =[T(°F) - 32] x 5/9 (6)

Dua vao gia tri cua chi so HI, cac canh bao vé anh huong cta ning nong dén sirc khoe
con ngudi c6 thé dugc cung cap. Chang han nhu khi gi4 tri HI dao dong trong khoang 33 dén
39°C thi ngudi dan can hét stc than trong khi hoat dong ngoai troi trong thoi gian dai vi ¢o
thé bi kiét strc va soc nhiét. Khi gia tri HI tir 40-50°C thi hoat dong ngoai troi ¢6 kha ning
cao gay nguy hiém cho sirc khoe ctia ngudi dan [4]. Ngudng gia tri HI va anh hudng dén sitrc
khoe con nguoi dugc tom tit trong bang 1.

HIl =

Bang 1. Gia tri HI va cdc mirc anh hudng dén sirc khoe con nguoi [4].

Gia tri HI Mikc canh bao Ghi chu
27 -32°C Than trong Khuyén co nén udng nhiéu nuée khi hoat dong ngoai troi.
33 -41°C Hét strc Tang nguy co bi chudt rat va kiét strc do nhiét. Tré nho, nguoi gia, va

than trong nhiing ngudi mic bénh man tinh nén tranh ra ngoai troi.
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Gia tri HI Mikc canh bao Ghi chu

42 - 51°C Nguy hiém Nguy co cao bi chudt rit, kiét sirc, va sdc nhiét. Nén tranh cac hoat
dong the chat nang va tim noi mat mé dé nghi ngoi.

>52°C Rat nguy hiém C6 thé gay ra sdc nhiét nhanh chong va nguy hiém dén tinh mang.

2.3. Phwong phdp phan tich thong ké va triec quan héa dir liéu

Dir liéu chi s6 HI va céc thong sd khac duge phan tich thong ké va truc quan hoa bang
phan mém Origin Pro 2020. Phén tich twong ‘quan Pearson va phan tich cum phan cap duoc
str dung dé tim hiéu sy anh hudng cia cac yéu t6 khac dén chi sé HI. Cong thirc tinh turong
quan Pearson nhu sau:

Z(Xi_i)x(y‘ _)_/) ©)
X <2 (v -)

Trong d6 r 14 hé s6 tuong quan; X 14 gia tri thir i cua bién x va X 14 gia tri trung binh cia
bién x. Tuong tur nhu vy, yi la gia tri thir i cua bién y va y 1a gid tri trung binh cua bién y.
Gia tri cua hé sd tuong quan r cang tién vé 1 hodc -1 nghia 1 hai bién ¢ tuong quan cao,
cang tién vé 0 thi hai bién twong quan thap. Ngoai ra, gia tri r > 0 biéu thi méi quan hé thuan
giita hai bién (cung ting hodc cung giam). Nguoc lai, khi r <0 thi hai bién c6 quan hé nghich.

r=

Phan tich cum phan cp dwa theo cong thirc sau:

d=1-corr(x, y) ) (8)
V6i d duoc dinh nghia 1a khoang cach giita hai bien X vay. corr(x, y) 1a hé so tuong quan
Pearson gitra hai bién nay.

3. Két qua va thao ludn
3.1. Dién bién ciia chi sé nhiét theo thoi gian

3.1.1. Dién bién cua chi s nhiét theo nam

Hinh 2 thé hién sy thay doi cua HI va nhiét d6 khong khi tai thanh phé H6 Chi Minh
theo timg nam, tir nim 1990 dén nam 2023. Nhin chung, gia tri HI lu6n cao hon gia tri ciia
nhiét d6 khong khi tir 1,5°C dén 4°C trong toan giai doan nghién ctru. Ngoai ra, xu huong
tang/giam ciia HI twong dong véi xu hudng thay doi ciia nhiét do khong khi. Giai doan ndm
2003-2013, gia trj ctia HI ¢6 xu hudng giam, va dat gid tri thdp nhat vao nam 2008 va 2011.
Xét trong toan giai doan nghién 34 v —
ctru, chi s6 HI tai thanh pho H6 —A— Chi s6 néng birc (HI)
Chi Minh tang kha manh vao cac p
nam 1997-1998, 2002-2003,
2009-2010, 2018-2019, va 2023
(Hinh 2). bay cing la giai doan
hién tugng El Nino hoat dong kha
manh [16] khién cho nhiét do
khong khi tang cao hon, tir d6 gop

w
N
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>
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w
o
|

28

phan lam ting chi sb nhiét.

3.1.2. Dién bién cua chi soO nhiét 26
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Dién bién cua chi sd nhiét N&M
theo tumg thing trong giai doan i 2, Sy thay déi ciia chi s nhiét tai thanh phé Hé Chi Minh
nam 1990-2023 tai thanh phd HO  theo tung nam.



Tap chi Khi twong Thuy van 2024, 768, 45-53; doi:10.36335/VNJHM.2024(768).45-53 49

Chi Minh dugc trinh bay trong HI (C)
hinh 3. Gia tri trung binh theo 35
thang cua HI giai doan nam 1990-  1990-2023 34
1999, 2000-2009, 2010-2019, va 33
2020-2023 kha tuong d(‘A)l’lg’ nhag. 2020-2023 32
Nhin chung, HI dat gi4 tri thap nhat a1
vao cac thang 1, 2, va 12 (thang 1: 2010.2015 %0
27,5°C, thang 2: 28,2°C, va thang

12: 27,8°C). Xu huéng thay dbi 2
nay tuong ing vdi su suy giam ctia  2000-2009 28
nhiét 46 va d6 4m khong khi. Céc 27
thang nay c6 thoi tiét mat me, vi  1990-1999 26
vay nhi¢t d0 ma con nguodi cam 25

nhan (chi s6 HI) 14 thap nhat trong 1 2 3 4 5 6 7 8 9 1011 12

nam. Gié tri HI ting dan tir thang 3 . o . ) Trlang o 5
(30,3°C) cho dén thang 9 (30,1°C), Tglg(f)\ gbga tri trung binh thang cua chi so nhiét giai doan nam
giam dan tir thang 10 (29,6°C), va '

thuong dat dinh vao thang 4-5 (32,6°C). Trong thang 4 va thang 5, nhiét d6 khong khi tai
thanh phd H6 Chi Minh thudng cao hon so v6i cac thang con lai do anh huong cua cac dot
nang néng, dong thoi d6 am khoéng khi trong cac thang nay cling gia tang (Hlnh 4a). Co thé
con ngudi ¢o thé tu lam mat thong qua co ché tiét md hoi, tuy nhién, d6 4m khong khi cao
c6 thé khién cho co thé kho tiét md hoi hon [17], tir d6 1am gia ting nhiét &6 co thé. Chi s6
HI thé hién nhiét d6 ma con ngudi cam nhan duoc. Vi vay, gia tri HI trong cac thang 4-5 tai
thanh phé H6 Chi Minh c6 xu huéng cao nhat trong nam.

Gia tri HI giam dan tir thang 6 cho dén cudi ndm. Nhiét d6 khong khi trong giai doan
nay ciing c6 xu huéng giam dan (Hinh 4a), c6 thé do tac dong ctia cdc con mua vi miia mua
tai thanh phd HO6 Chi Minh thuong kéo dai tir thang 5 dén thang 11. Bén canh do, nhiing
thang co tan suat mua nhiéu va lugng mura 16n thuong roi vao thang 6 dén thang 10 [18]. Cac
con mua c6 thé gop phan 1am giam nhiét 6 khong khi, tir d6 chi sé HI ciing suy giam. Giai
doan nam 2020-2023, gia tri HI vao cac thang 6-8 tang cao hon so vdi cac giai doan khac

(a) Nhiét dé va dé 4m khong khi (b) Nhiét dé khong khi
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Hinh 4. Gi4 trj trung binh théang ctia nhiét d6 khong khi va dd 4m khong khi tai thanh phd Ho
Chi Minh giai doan ndm 1990-2023.
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(Hinh 3). Nguyén nhén c6 thé do su gia ting cua HI vao nim 2023, ngoai ra, HI trong cac
giai doan khac duoc tinh trung binh trong khoang thoi gian 10 nam, do d6 HI trong céc giai
doan nay thap hon HI giai doan 2020-2023 (3 nim).

Vao nam 2020-2023, chi s HI trong cé4c thang 6-8 cao hon giai doan cing ky cua céc
nam trude d6 khoang 2-3°C (Hinh 3). Diéu nay c6 thé do su gia ting ctia nhiét 6 khong khi
va dic biét 1a do am khdng khi trong thang 6-8 ctia nam 2020-2023 so véi cac giai doan khac
(Hinh 4c). Khi d6 4m khong khi ting cao, chidng han nhu trén 80% thi ching ta c6 thé cam
thiy nong birc hon do co thé khé tiét moé héi [17]. Tuy nhién, can c6 sy phan tich chi sé HI
theo giai doan dai hon, chéng han nhu ndam 2020-2030, dé c6 sy danh gia va so sanh chinh
xéac hon chi sé HI giai doan ndy so véi cac giai doan 10 nim trude do.

Hinh 5 thé hién dién bién gia tri chi s6 nhiét theo mua kho va mua mua trong cac giai

doan 1990-2023, 1999-1990, 36 TR VAo O cas it 36
2000-2009, 2010-2020 va 2020- [ IMoamua < Thép nhét
2023. Mua kho bat dau tir thang o

12 cho dén thang 4 ctia nam tiép 347 34

theo, va mua mua bao gdm céc 0 Q o .l
thang 5-11. Nhin chung, gié tri |30
trung binh cua chi s6 nhiét vao l

mua mua va mua kho 1an luot

dao dong trong khoang 30,1- 30
32,2°C va 29,2 -30,1°C. Vao
mua kho, gié tri trung binh cia
HI giam c6 thé do nhiét do trong 28 ) | 28
vai thang mua khd, ching han 1
nhu thang 12, thang 1, va thang
2, thudng thap nhit trong nam.
Thoi tiét trd nén mat mé hon va
lam cho nhi¢t dQ ma con nguoi
cam nhan (chi s6 HI) ciing thap
hon.
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Hinh 5. Gia tri trung binh cta chi s6 nhiét theo mua.
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3.2. Xu the bien doi cua chi so nhiét ¢ cac nguong tac dong den siec khoe con nguoi va anh
huwong cua mot so yéu to den chi so nhiét

Nhin chung, gi tri trung binh nim cua HI tai thanh phd HO6 Chi Minh dao dong trong
khoang 27-32°C. bay 1a ngudng khong gay tac dong xau dén sirc khoe con nguoi. Tuy nhién,
gié tri trung binh cta HI trong céc thang 4 va thang 5 tang cao va thuong > 32°C, thé hién
murc canh bao can phai than trong khi hoat dong ngoai troi dudi diéu kién ning néng. Khi HI
dao dong trong khoang 33-41°C thi ¢ thé 1am tang nguy co bi chudt rat va kiét stc do nhiét
cho strc khoe con nguoi. Tré em, ngudi gia, va nhitng ngudi mic bénh man tinh nén tranh ra
ngoai troi [4]. Vao cac thang nhu thang 3 va thang 6-10, HI dao dong trong khodng 29-31°C
va mirc nhiét do nay khong gay ra canh bao dén strc khoe con ngudi, tuy nhién can phai ung
nhiéu nudc khi hoat dong ngoai troi.

Phan tich trong quan va phén tich cum dugc thuc hién nham tim hiéu sy anh huong cua
mot sb diéu kién khi tugng va yéu t6 xa hoi (vi du: sb lugng dan sb) dén chi sé nhiét (HI).
Két qua cho thay HI c6 mdi twong quan thuan kha cao véi nhiét do khong khi, nghia 1a khi
nhi¢t d§ khong khi tang thi gia tri HI cling 6 xu hudng tang theo. Ngoai ra, chi s6 HI cing
co tuong quan thuén voi s6 luong dan sé (Hinh 6). Sy gia ting dan sb va d6 thi hoa c6 thé
dan dén dao nhiét do thi [19], day 1a hién tugng ma nhiét do tai khu vuc do thi cao hon so
v6i cac khu vuce xung quanh [20]. Do d6, dan s gia ting gian tiép 1am tang chi sb nhiét (HI).
Ngoai ra, gia tri HI ¢6 twong quan nghich v6i d6 may che phu. Day 14 thong s6 thé hién phan
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bau troi bi may che phu. Trdi nhiéu may va 4m u thuong dan dén mua, va mua gitip kéo giam
nhiét do khong khi, ttr d6 giam chi s6 HI.

(a) Phan tich twong quan 08 (b) Phén tich cym

sé |
ngay mua

Lwong muwa

o
o
|

Van téc gi6 1.00

Dansé - 1.00

Khoang cach
o
S

May che phu - 1.00 -0.74

P am 1.00

o
[N}

Nhiét do - 1.00

HI 0.88

HI
Nhiét do
D6 am
May che phu -
Dansé -
Van téc gi6
Lwong mua
Sé
ngay muwa
N
o
o
HI ‘*‘
Nhiét d@—4‘
Do am
May che phu
sé
ngay mua
Dan sb
Lwong muwa
Van toc gi6

Hinh 6. Phén tich tuong quan va phén tich cum gitra chi s6 nhiét va mot s6 yéu tb khac.

4. Két luin

Nghién ciru nay phén tich dién bién cua chi sb nhiét tai thanh phd Ho Chi Minh trong
giai doan tir nam 1990 dén 2023. Két qua cho thay chi s HI ¢6 xu hudng ting dan theo thoi
gian, ddc biét 1a vao cac nam co hién twong El Nino hoat dong manh nhu 1997-1998, 2002-
2003, 2009-2010, 2018-2019, va 2023. Ngoai ra, gia tri HI c6 xu huéng ting dan tir thang 3
cho dén thang 9 va thuong dat dinh vao cac thang 4 va 5. Vao cac thang nay, gia tri trung
binh ctia HI thudng ting cao hon 32°C, thé hién mirc canh bio ngudi dan can phai than trong
khi hoat dong ngoai trdi vi nhiét do cao co thé lam tang nguy co bi kiét strc do nhiét. Két qua
nghién ctru ciing cho thay gia trj HI ¢6 méi twong quan véi nhiét d6 khong khi, d6 am khong
khi va s lugng dan sb.

Han ché ctia nghién ctru nay chua danh gia anh hudng cua gié trong tinh toan mirc nhiét
dd ma con ngudi cam nhan. Ngoai ra, cac thong so khac nhu d thong gio, dién tich phu
xanh, dién tich bé mat khong tham, ... chua duoc xem x¢t trong phan tich danh gia cac yéu
to anh huong dén chi s6 nhiét. Cac nghlen ctru tiép theo c6 thé tim hiéu chi tiét hon vé cac
van dé nay. Nhin chung, két qua cua nghién ctru nay c6 thé lam co s& cho cac nghién ctru
tiép theo vé danh gia xu hudng cua nhié¢t do va chi s6 nhiét tai khu vuc thanh phé Ho Chi
Minh.

Pong gop ciia tic gia: Xay dung ¥ tuong nghién ctru; Thu thap dir lidu; Xt 1y s6 liéu; Viét
ban thao bai bao; Chinh stra bai bao: N.T.T.N.
Loi cam on: Bai bdo hoan thanh nho su hd tro ciia Pai hoc Sai Gon.

Loi cam doan: Téc gia cam doan bai bdo nay la cong trinh nghién clru cua tac gia, chua
dugc cong bd ¢ dau, khong dugce sao chép tir nhitng nghién ctru trude day; khong co sy tranh
chap loi ich.
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Long-term observation of heat index in Ho Chi Minh City from
1990 to 2023

Nguyen Thi Tuyet Nam*

! Faculty of Environment, Saigon University; ntnam@sgu.edu.vn

Abstract: This study aims to evaluate the temporal variations in heat index (HI) in Ho Chi
Minh City over 33 years (1990-2023). HI is an indicator reflecting the actual temperature
perceived by humans. The results showed that the annual mean values of HI ranged from
27 to 32°C. Additionally, HI values tended to increase over the study period, with the peaks
in the years 1997-1998, 2002-2003, 2009-2010, 2018-2019, and 2023. Moreover, HI values
tended to gradually increase from March to September, decrease towards the end of the year,
and typically peak in April-May. The mean HI values commonly peaked in April-May and
tended to exceed 32°C, indicating an extreme caution for outdoor activities. This study also
revealed that HI values had positve correlation with ambient air temperature and humidity,
as well as negative correlation with cloud cover. This study contributes to understanding of
heat index trend in the city and supports for further research investigating temporal trend of
air temperature and HI in the area.

Keywords: Temperature index; HI; Ho Chi Minh city; 1990-2023.
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Nghién ctru anh hwong cua bo tri khong gian dé giam song doi voi
ché d6 thiy dong lre hoc tai bo bién huyén Ba Tri tinh Bén Tre
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Tém tit: Bai bao ndy trinh bay cac két qua nghién ctru vé dic trung ché do thuy dong luc
khu vye bo bién Ba Tri tinh Bén Tre va anh huong cua bb tri khong gian dé giam song két
cdu mém d6i v6i ché do thiry dong luc hoc tai bo blen nay. Phuong phap phan tich bang mo
hinh toan MIKE21-FM trén co s¢ dir liéu duoc téng hop tir cac nguon tin cdy khac nhau dé
tinh toan ché d6 thiy dong luc bao gdm ché do muc nude, dong chay va séng gié mua cho
1 nam gi6 mua giai doan tir 2014-2015. Két qua tinh toan cho thdy khu vuc chiu tic dong
ctia ché d6 thuy dong luc bién Pong. Ché do song gié mua khu vuc ven bién Ba Tri, tinh
Bén Tre c6 hai mua rd rét, mua gié Tay Nam tir thang 5 dén giita thang 10, mua gié Dong
Bic tir thang 11 dén thang 4 nam sau. Vao mua gié Tay Nam chiéu cao song trong thoi ky
nay ven bién Tay 14 khoang 0,3-0,6 m, trong khi d¢6 mua Pong Bac chiéu cao song khoang
0,7-1,5 m. Tan suét xuat hién song cao chi dao trong thoi ky gié mua Pong Béc, hudng
song gan nhu tryc dién hodc xién goc véi duong bo tao ra dong chay ven bd gay ra x6i 16
phia bd Bic khu vue bo bién huyén Ba Tri. Bai bao da nghién ctru c4c anh hudng ctia bd tri
khéng gian dé giam song mém dén ché d6 thily dong ciia bai bién dé lya chon phuong an
bb tri khéng gian téi wu. Két qua cho thiy tuyén cong trinh b tri cach bo bién tir 120 -150m
cho hiéu qua giam séng va dong chay dap tmg yéu ciu ky thuét cho churc ning giam séng
va gay bdi cia cong trinh.

Tir khéa: Mike 21; Breakwaters; Geotube; X6i 1& bo bién; Ba Tri, Bén Tre.

1. it vin dé

Ving ven bién tinh Ben Tre nam ¢ ha luu song Mekong la mdt trong nhiing dia phuong
chiu anh huong ndng né nhat boi tinh trang x6i 16 bd bién [1-2]. Véi duong bo bién dai
khoang 65 km, bd bién Bén Tre khong chi phai d6i mat voi sy x0i 16 do song bién, thay tridu
ma con chiu tac dong cua suy giam bun cat thuong ngudn. Tai khu vic nghién ciru viing bién
huyén Ba Tri, tinh Bén Tre c6 téc d6 x6i 16 tir 10-15 m/ndm theo phan tich hinh anh Google
Earth giai doan 2014-2023 (Hinh 1). Dé bao vé bo bién, khoi phuc ring ngap man cac gidi
phap da thyc hién ¢ ving blen tinh Bén Tre nhu: ké 1t mai bao vé bd truc tiép, dé giam song
xa bo biang Geotube, két cau ké coc ly tam két hop d4 hoc giam song. Trong nhiing giai phap
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trén, giai phap dé giam séng xa bd bang éng dia ky thuat Geotube dang ndi 1én nhu mot
phuong 4n méi véi tinh hiéu qua, do bén cao va gia thanh thip. Pé mém giam soéng 1a cac
ong dia ki thuat duoc lip dit song song véi bo bién, ching c6 kha nang hip thy ning lugng
song va bao vé dAt dai khoi su x6i mon. Su khac biét vé dic diém thuy dong luc phia trude,
phia sau giita cic dé chin song di dugc quan sat boi quan nhiéu nghién ciru. Nghién ctru [3]
d3 4p dung cac qua bong thach cao vao tetrapod dé chén song trén ddo Okinawa, Nhat Ban,
cho thiy nhitng qua bong thach cao & phia trudc cac dé chin séng nho hon so véi duoc lip
dit & sau cua dé chin séng. Nghién ctru [4] phat hién ra rang dé chin song tach roi nbi 1én &
Bii bién Baltim, Ai Cap, géy ra sy hinh thanh n61 bat va Tombolo, han ché dong nudc 6 phia
khuét gi6 ciia dé chin song tao ra cac dong xody nghiém trong véi tbe do rt cao. Ving co
nang luong song giam phia sau dé chén song hodc dong chay xa bd giira cac dé chan song ¢o
thé anh huong hoat dong tam bién va du lich [5]. Tuong tu, nghién ctru [6] da c¢d gang diéu
chinh cach bd tri glam dong chay gitra cac khoang trong va phia sau dé. Tai nhiéu khu vuc
bo blen thuc hién giai phap nay cho thdy hiéu qua giam x6i mon, gy boi tu trong thoi gian
ngan [7-11]. Hiéu qua cua giai phap nay cling da dugc chimg minh tai khu vuc bo bién huyén
Thanh Phd, tinh Bén Tre. Sau chi mot nam trién khai, di ghi nhan sy boi tu déang ke, dleu nay
khong chi gitip giam thiéu sy x6i mon ma con bao vé hé sinh thai ven bién va cung cép loi
ich bén ving cho dja phuong. Két qua nghién ctru cho khuyén nghi pham vi dit cong trinh
kha rong tir 1,0 dén 1,5 1an chiéu dai song nudce sau [12]. Vi vay, can phai nghién ctiru b tri
khong gian cho timg ving bd bién dé dam bao hiéu qua vé mat ki thuat ciing nhu kinh té, cu
thé d6i voi bo bién huyén Ba Tri. Do d6, trong bai bao nay nghién ctru chi tiét tic dong cua
bb tri khong gian cong trinh d€ giam song dén ché do thuy dong luc béng phuong phap mo
hinh toan bang phan mem Mike (B mé hinh MIKE21/3 Coupled FM) dé Iya chon phuong
an bo tri khong gian t6i vu tai bo bién Ba Tri, tinh Bén Tre bang két cau dé giam song mém
Geotube.

e s Ghi chui:

R T T T T T 1§: 1:10,000000 N3am 2014

= N3m 2018 ——
N3m 2023 ——

Hinh 1. Dién bién duong bd bién huyén Ba Tri tinh Bén Tre giai doan 2014-2023.

2. Phuwong phap nghién ciru va kich bian mé phéng
2.1. Phwong phdp nghién civu va thiét lgp mé hinh

Nghién ctru sir dung phuong phap mé hinh toan bang phan mém Mike (B4 mé hinh
MIKE21/3 Coupled FM) véi 2 md dun ket hop gilra cdc md dun tinh todn muc nude, dong
chay (Mike21 HD FM), mé dun tinh toan song (Mike21 SW FM) v6i ludi phi cau trac (phan
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tr hiru han) phu hop tdt voi duong bo va dia hinh ddy phtrc tap va déc biét trong viéc b tri
khong gian cong trinh dang dé gidm song.

« Nhém mé hinh 2 7 '

Hinh 2. Phuong phap thiét 1ap md hinh nghién bo bién huyén Ba Tri (Bén Tre).

Phuong phap thiét 1ap mé hinh nghién tinh toan ché d6 thiy dong luc cho bo bién huyén
Ba Tri (Bén Tre) (Hinh 2). Trong d6, nhém md hinh 1 va nhém mé hinh 2 cho PBSCL dugc
thiét 1ap va kiém dinh bai [13, 14]. Muc dich ciia nhdm mé hinh 1 1a mé phong ché do dong
chay (thuy tridu, dong chay ven bo) va ché do song nham cung cip bién mé phia bién cho
c4c mo hinh v6i pham vi nhé hon (nhém ma hinh 2). Nhém mé hinh 2 bao gdm cac mé hinh:
1D cho hé thong song kénh Mekong va Sai Gon - Dong Nai, va 2D cho ving nghién ciru mé
rong phia bién tir Ba Ria - Viing Tau dén Campuchia. Két qua ctia mé hinh nay duoc dung
dé trich xudt bién cho mé hinh nghién ctru chi tiét (nhém mé hinh chi tiét). M6 hinh chi tiét
xay dung ving nghién ctru tir huyén Binh Pai ¢én huyén Thanh Pha tinh Bén Tre nhiam dénh
gia ché @6 thuy dong luc hoc chi tiét hién trang vung nghién ctru tir do tim ra 4nh hudng cia
tac dong cong trinh t6i ché do thuy dong luc hoc ving cong trinh bao vé.

2.2 Cac kich ban mo phong tinh toan

Muc dich caa nghién ciru dé danh gia ché do thay dong luc tai ving bo bién huyén Ba
Tri, tinh Bén Tre gay ra nguyén nhan xoi 16 va nghién ctu bé tri khéng gian cong trinh phu
hop dap tng yéu cau dam bao vé kha nang giam Song gay bdi. Giai phap bao vé chdng xo6i
I6 khu vire bd bién huyén Ba Tri tinh Bén Tre 1a két ciu dé giam song tdi Geotube, tuyén
cong trinh bé tri song song vai bo, thong sb du kién md phong nhu sau:

Cao trinh dinh dé giam s6ng mo6 phong t+15m
Chiéu dai mdi doan dé 2150 m
Khoang céach gitra cach dé :20m

Kich ban bé tri cong trinh:
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Bang 1. Cac kich ban cong trinh d& xut trong nghién ctru tai ving bién huyén Ba Tri.

Théng s6 ky thuit tuyén dé song song by Nim khi

STT Tén kich ban Chidudai  Khoing caich  Cao trinh hiu tinh
tuyén (m) tir bor (M) dé (m) toan
1 Hién trang
2 PAL 2000 120 15
3 PA2 2000 150 15 nam 2014 -
4 PA3 2000 180 15 nam 2025
5 PA4 (cong trinh thtr nghiém) 150 120 1,5
KET CAU BE GIAM SONG PHIA NGOAI
L 1/50
I 1040 1
I'J " 100 + 540 ; 100 : 150 .

o cATeM

MAT AT TU NHEEN N
v BAO, SAN HOAN TRA MB

0TU3{3

Hinh 3. Cit ngang dién hinh két cau dé giam song.

3. Két qua va thao luin
3.1. Hiéu chinh va kiém dinh m6 hinh

Céc md hinh thiét 1ap dwoc hiéu chinh va kiém dinh véi s6 ligu thuc do, trong do, cac
mo hinh 16n dugc thiét 1ap va da duogc kiém dinh boi [13, 14].
3.2. Két qua nghién ciru dong chdy ven bién huyén Ba Tri

Két qua cho thdy dong chay ven bién huyén Ba Tri c6 gia tri lon ¢ khu vuc cua song,
dac bigt trong mua gio Tay Nam tuong (ing véi thoi gian 1 thuong nguon khi trieu rat, van
toc dong chay khu vuc ctra séng la trén 0,65 m/s, mua Pong Bac van toc dong chay chi
khoang 0,4-0,5 m/s (Hinh 4).

Triéu rat
(mua DB)

fiiiiii

Triéu Ién
(mua DB)

Piiiiiiiiiii

nnnnnn

i Triéulén
=i (mua TN)

Hinh 4. Phan bé trueong dong chay téng hop tai khu vuc ven bién huyén Ba Tri, tinh Bén Tre mua
bong Bac va Tay Nam khi triéu 1én (a) va khi trieu xuong (b).
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Huyén Ba Tri (Bén Tre) chiu chi phéi manh ché do triéu bién Dong, thuc dang ban nhat
triéu khong déu, ché d6 dong chay ctra song. Theo sb liéu quan tric ciing nhu két qua tinh
toan cua mo hinh cling nhu cac so liéu cac tram thuc do gan khu vue nay, bién d6 triéu trong
vung nghién cttu kha lon: tir 3,0 -3,5 m trong thoi ky triéu cuong va tir 1,0 + 1,5 m trong thoi
ky. triéu kém. Hinh 3 trinh bay két qua mo phong trudng dong chay tong hop tai thoi diém
tridu rt va triéu 1én, duong qua trinh luu t6C va muc nudc tong hop tai vi tri P1 tai Hinh 5
cho thay dong chay tai bo bién chiu anh hudng chinh cua ché do thuy triéu, dong chay tai
khu vuc Ba Tri khdng qua 16n, khi tridu xudng dat 0,25 m/s.

P1: Muc nuoc [m) —

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2014 2014 2014 2014 2014 2014 2014 2014 2015 2015 2015 2015

P1: Dong chay [(mvs]

oct Apr
2014 2014 2014 2014 2014 2012 2014 2014 2015 2015 2015 2015

Hinh 5. Qua trinh myc nuéc va dong chay tir thang 5/2014 dén thang 4/2015.

3.3. Két qud mé phong ché dé séng

Hinh 6 trinh bay két qua tinh toan ving nghién ctu chi tiét cho nam khi hau 2014-2015.
Ché d6 song theo muia & vi tri P1 ven bién Ba Tri, tinh Bén Tre c6 hai mua rd rét, mua gio
Tay Nam tir thang 5 dén giita thang 10, mua gié Pong Bac tir thang 11 dén thang 4 nim sau.
Vao mua gi6 Tay Nam chiéu cao séng trong thoi ky nay ven bién Tay la khoang 0,3-0,6 m,
trong khi d6 con s nay trong thoi ky gié mua Dong Bic khoang 0,7-1,5 m.

MiResstVient WaResitView!

a (mua DB) b (mua TN)

Sign. Wave Height [m]

08-10
08-09
07-08
06-07
05-08
04-05
03-04
02-03
0.1-02
Below 0.1
Undefined Value

S0 o600 oo w0 ot 0

Hinh 6. Phan b trudng song ving nghién ciru chi tiét dic trung cho (a) mua gié Dong Bic va
(b) muia gi6é Tay Nam (phia dudi lan luot 1a cac biéu dd chiéu cao song cd nghia tai vi tri P1 co
thé hién thoi diém trich xuat truong song tuong ng & trén).
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Tan suat xut hién song ..,
I6n thoi ky gio mua Dong Bic T
1a rat 16n, hudng séng gan nhu P
trec dién bo. Chinh vi vay, gl = ||| | | H\”
ddy 1a mot trong nhing S |
nguyén nhan chinh gay x6i l6 .. @i 4 ‘\I ”H ‘H ‘“ ’ H ‘ m \“| |
bo bién vung nay. Song hoat [ Wi .INJnI\iIn‘HHM b e 0 R ‘ { il
dong ycu hon trong thoi ky May ~ Jun  Ju Aug  Sep Ot  Nov  Dec  Jan  Feb  Mar  Apr

- N A 2014 2014 2014 2014 2014 2014 2014 2014 2015 2015 2015 2015
gi6 mua Tay Nam.

Két qua tinh toan cho
thidy hudng song cha yéu la
huéng Pong va Pong Nam,
trong d6 huéng DPong 1a chinh
(5). Hudng song tao thanh vai 06-03
duong bo c6 hudng xién goc B oo 02
xudng phia Nam tao nén dong
chdy ven bo theo huéng Bac  Hinh 7. Didn bién chidu cao s6ng tai khu vuc nghién cau mia Tay
Nam la nguyén nhan chinh  Bic va Pong Nam.
gay ra xai lo tai khu vuc tinh
todn (Hinh 7).

/

Above 1.0
08-10
06-08

3.4. Két qua tinh todn danh gid hiéu qua suy gidm dong chdy va séng ciia dé gidm song tii
Geotube

3.4.1. Két qua phan tich hiéu qua suy giam dong chay

Két qua tinh toan thé hién trong Hinh 8 va Hinh 9 cho thay hiéu qua giam luu tdc dong
chay tai khu vuc Ba Tri theo tirng kich ban tinh toan. So sanh cac kich ban PA1, PA2 va PA3
khi b tri cing tuyén cong trinh dai 2 km, véi cac khoang cach b va khoang hé khac nhau
thi cho hiéu qua khac nhau. Két qua hoa dong chay ving ven b trich xuét tai diém P1 (Hinh
6) cho thay phuong an 1 cho két qua tét nhat, toc do dong chay ven bd dugc khéng ché khong
vuot qua 0,1 m/s, ty 1é dong chay nho hon 0.05m/s chiém 81,39%, ting 52,09% S0 Véi
phuong an hién trang, tang 7,81% so v6i phuong an 2 va 43,49% so voi phuong an 3. Phuong
an 1 va 2 la cho két qua gan gidng nhau, dong chay ven bo trong hai kich ban nay chi con
khoang 0,3 m/s so v&i hién trang con sé nay 13 0,6 m/s. Phuong 3 1a cho hiéu qua thap nhat,
tuy nhién ty I¢ dong chay nhé hon 0,05m/s dat 37 9%, tang 8,6% so vai Phuong an hién

Hién trang

xxxxx

Current speed [m's]

Above 0.78
072- 078

Below -0.06 Y
Undefined Value ps pom - o) " v posn

Hinh 8. Phan bé truong dong chay tai khu vuc du &n theo cac kich ban tinh toén.



Tap chi Khi tuwong Thiy van 2024, 768, 54-64; doi:10.36335/VNJHM.2024(768).54-64 60

trang. Nhu vay, giai phap tai N

Geotube bd tri khéng gian theo

phuong 4an PA1,PA2,PA4 dap ting i —
y&u cau veé suy giam dong chay voi "Ry e
muc do lang cua dong chay > 50%, 22 -l

tao diéu kién gay boi phia sau cong
trinh.

Cho thiy truc quan hiéu qua
suy giam dong chay khi dwa cac
phuong an cong trinh, két qua duoc
trich tir 2 mat cat MC1 (giira doan
dé) va mat cit MC2 (giira khoang
ho). Dong chay c¢6 hudng xién goc
V6i cong trinh theo hudng Dong
Bic-Tay Nam va téc do khoang
0,25 m/s, khi di qua cong trinh tbc
do dong chay chi con khoang 0,1 Hinh 9. Hoa dong chay tai khu vuc du an theo céc kich ban tinh
m/s (Hinh 10). toan.

WSO DMs G MDD MO MO SMMS0  Ge Wi M 120014 13.0000.000

Hinh 10. So sanh duong qué trinh dong chay tong hop ven bo giira cac kich ban tinh toan tai MC1 va MC2.

3.4.2. Két qua phan tich hiéu qua giam séng ctia cong trinh
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Dé xem xét hiéu qua giam séng \ N
gitra c&c kich ban tuyén céng trinh
nhu da trinh bay, tién hanh phan tich o .

HT - Hs (m)

céc két qua tinh toan theo céc kich
ban. Huéng s6ng gan nhu vudng
g6c véi b & tat ca cac kich ban. Két
qua hoa song ving ven b trich xuat
tai diém P1 (Hinh 12) cho thiy cac

Above 0.75 I ~bove 075
[ ~oove D ; Py

060-0.75
0.45-060 045-060

s B 0.30-045
B 0.30-045 Foraee

o500 - -
[ Below 0.15 l—( Below 0.15

1A A . A -Hs (m Cam A3 - Hs (m)
phuong 4n khi bo tri cong trinh déu E%"é;‘l o s600% -
o . -, , X s 1A 60-0.75 060-0.75
cho hiéu qua giam song tot, ty 1¢ B oee B oss-om

Bl 0.15-030 Bl 0.15-0.30

chiéu cao s6ng nho hon 0,15 m déu IR . B o o P

dat trén 95% so v&i phuong an hi¢n
trang con s6 nay chi dat 50,86%.

Két qua chiéu cao song (Hinh 10) can b
theo céc kich ban cho thay, khi di =E
qua cong trinh thi tai mat cit MC1 PR ..
(gira doan dé) va MC2 (giira Hinh 12. Hoa séng theo céc kich ban tinh toan.

khoang h&) déu cho hiéu qua giam
s6ng tdt, chiéu cao séng giam tir 0,8 m trudc cdng trinh xudng con dudi 0,4 m sau cong trinh
(Hinh 13). Gia tri chiéu cao song l6n nhat phia sau cong trinh d6i véi timg kich ban cong
trinh tong hop tai Bang 2 cho thay viéc bé tri tuyén cong trinh tir 120-150 m dap @ng yéu
viéc khoi phuc phat trién rimg ngap man.

Hs PA2(m] — =

HsPA3[m] — = -
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Hinh 13. Pudng qué trinh chiéu cao song céc kich ban tinh toan tai MC1 va MC2.

Bang 2. Tong hop gié tri chidu cao séng phia sau cong trinh.

Chieu cao song  Gia tri cho

TT Tén kich ba ) Két lua
S én kich ban phia b (m) phép (m) et ludn
2 PAL 0,2 Dat yéu cau
3 PA2 0,3 Dat yéu cau
4 PA3 0,4 <04 Khong dat yéu cau
5 PA4 (cong trinh thtr 0,38 Pat yéu chu

nghiém)
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4. Két ludn

Mo hinh ving nghién ctru chi tiét huyén Ba Tri, tinh Bén Tre da duoc thiét 1ap va tinh
toan v6i kich ban hién trang va cac phuong an tuyén cong trinh. Két qua tinh toan cho thay
khu vuc chiu tac dong cua ché d6 thuy dong luc bién Pong nhu ché d6 song, triéu va tac
dong dong chay thuong ngudn. Nhimg tac dong nay 1a nguyén chinh gay ra x6i 16 thoai lui
duong bo bién, dic biét tac dong x01 16 do song bién trong thoi ky £i6 mua Dong Bic, chiéu
cao s6ng khoang 0,7-1,5 m, tan suat xuat hién soéng 16n nhiéu nht trong nim, huéng séng
gan nhu tryc dién véi bd 13 nhitng tac nhan chinh gay ra xoi 16.

Bao cao dé nghién ctru anh huong cua phuong an b6 tri tuyén cong trinh giam song béng
ong Geotube bao vé chong x6i 10 boy bién ddi voi ché do thuy dong luc hoc ving bo bién nay.
Két qua nghién ciru bang mé hinh toan cho thay hiéu qua suy giam dong chay cua cac phuong
an xay dyng cong trinh giam hon 50% so v6i kich ban hién trang. Dbi véi viée suy giam song
dé dap mg yéu cau trong erg (chiéu cao song sau cong trinh < 0,4 m) chi c6 phuong 4n b
tri cong trinh PA1, PA2 va PA4 dam bao yéu cau. Qua nghién ctru cho kién nghi tuyén cong
trinh dé giam song bao vé cho bo blen huyén Ba Tri tinh Bén Tre nén bd tri cach bo tir 120-
150 m dap g yéu cau thyc tlen vé giam song va suy giam dong chay ven b, ¢6 kha ning
trién khai nhan rong trong thuc té.

bong gop cua tac gia: Xay dung ¥ twong nghién ctru: T.P.C.; Lua chon phuong phap nghién
ctru: N.V.D.; Xt ly s6 liéu: M.H.T.; Viét ban thdo bai bdo: T.P.C., N.V.D.; Chinh sua bai
béo: T.P.C., M.H.T.

Loi cam on: Nghién ctru nay dugc tai trg boi S6 Khoa hoc va Cong nghé tinh Bén Tre trong
de tai theo Hop dong s6 487/HD-SKHCN.

Loi cam doan: Nhom tac gia cam doan bai bio 14 cong trinh nghién ciru ciia tap thé tac gia,
chua dugc cong bd & dau, khong sao chép tir cacnghién ctru truede day va khong cé su tranh
chap lgi ich trong nhom téc gia.
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Research on the influence of spatial arrangement of breakwaters
on the hydrodynamic regime at the coast of Ba Tri district, Ben
Tre province

Phuong Chien Tran!*, Van Dung Nguyen?, Dinh Chinh Nguyen?!, Anh Kien Le!, Van
Son Nguyen?, Hoan Thanh Mai?, Hong Vu Duong?, Van Tan Lam#, Bich Luy Tran*

L Institute of Tropical Technology and Environmental Protection;
phuongchien0604@gmail.com; dunghvktgsk48@gmail.com; 2ndchinh@gmail.com;
anhkienle@gmail.com; sonvittep@gmail.com

2 Southern Institute of Water Resources Research; thanhmh23@wru.vn

% People’s Committee of Ba Tri District; hongvutnmtbatri@gmail.com

4 Ben Tre Department of Science and Technology; Ivtan.skhcn@bentre.gov.vn;
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Abstract: This article presents research results on the characteristics of the hydrodynamic
regime in the Ba Tri coastal area, Ben Tre province and the influence of the spatial
arrangement of soft breakwaters on the hydrodynamic regime dynamics on this coast.
Analysis method using the MIKE21-FM mathematical model on the basis of data compiled
from different reliable sources to calculate hydrodynamic regime including water level,
current and monsoon wave for 1 year monsoon period from 2014-2015. Calculation results
show that the area is affected by the hydrodynamic regime of the East Sea. The monsoon
wave regime in the coastal area of Ba Tri, Ben Tre province has two distinct seasons, the
southwest monsoon season from May to mid-October, and the northeast monsoon season
from November to April of the following year. During the southwest monsoon season, the
wave height during this period along the West Coast is about 0.3-0.6 m, while in the
northeast monsoon, the wave height is about 0.7-1.5 m. The frequency of high waves
occurring mainly during the Northeast monsoon period, the wave direction is almost direct
or oblique to the shoreline, creating coastal currents that cause erosion on the North shore
of the Ba Tri district coastline. This article has studied the effects of the spatial arrangement
of soft breakwater on the hydrodynamic regime of the beach to select the optimal spatial
arrangement. The results show that the construction route is located 120-150 m from the
coast to effectively reduce waves and currents, meeting the technical requirements for the
project's function of reducing waves and causing sedimentation.

Keywords: Mike 21; Breakwaters; Geotube; Coastal erosion; Ba Tri, Ben Tre.
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Bai bdo khoa hoc

Panh gia hién trang phat sinh va quan ly chat thai nguy hai pheng
thi nghiém tai Truwong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc
gia Thanh ph6 H6 Chi Minh

V6 Ngoc Diéu Thy!, Lé Ngoc Tuin*
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Ban Bién tip nhan bai: 30/5/2024; Ngay phan bién xong: 17/7/2024; Ngay dang bai:
25/12/2024

Tém tit: Hoat dong nghién ctru khoa hoc tai cac phong thi nghiém (PTN) thuong tao ra
nhiéu loai chat thai nguy hai (CTNH) véi doc tinh va mirc d6 nguy hiém dang ké, dat ra
nhitng thach thirc 16n trong viéc quan 1y an toan va bén viing cac loai chat thai nay. Nghién
ctru nham muyc tiéu dénh gia hién trang phat sinh va cong tac quan ly CTNH phong thi
nghiém ndi vi Truong Pai hoc Khoa hoc tu nhién, PHQG-HCM. Trén co s¢ thu thap dir
liéu, diéu tra khao sat va xur 1y s liéu, nghién ctru wdc tinh tong lwong CTNH phét sinh
khoang 8,8 tAn/ndm (twong Ung 3,9 tAn/ndm va 4,9 tin/nam tai co s& 1 va co s6 2), trong
d6, nhém hoéa chat thai va hdn hop chat thai c¢6 thanh phan nguy hai (ma sé CTNH 19 05
02) chiém ti 1& cao (51-68%). Nhan thirc va thai do cua sinh vién vé quan Iy CTNH PTN
duogc danh gia & muc tdt va tich cuc, tuy nhién hanh vi phan loai CTNH van chua duoc thuc
hién triét de. Bén canh do, cong tac quan ly noi vi CTNH PTN co ban dé tuan thu cac quy
dinh phap luat vé quan ly CTNH mac du van t6n tai mot s6 khia canh can cai thién trong
luu trlt, van Chuyen noi vi va tap két tap trung CTNH... Trén co so phén tich cac diém
manh, diém yéu, co hdi va thach thiic trong hoat dong quan Iy CTNH PTN (phat sinh CTNH,
quéan 1y hanh chinh, quan 1y ky thuat), cc giai phap nham nang cao hiéu qua cong tac quan
1y n6i vi CTNH PTN tai Trudng Pai hoc Khoa hoc ty nhién, PHQG-HCM dugc dé xuat,
phuc vu nhur mot mé hinh diém dé nhan rong va ap dung tai cac co so nghién clru va giang
day khoa hoc khéac.

Tir khoa: Chat thai nguy hai; Quan 1y chét thai nguy hai; Phong thi nghiém.

1. Pt van dé

Theo Ludt Bdo v€ moi trudong cia Viét Nam nam 2020, CTNH la chét thai chua yéu tb
doc hai, phong xa, 1ay nhiém, dé chay, dé nd, gdy an mon, gy nhiém doc hodc co dic tinh
nguy hai khac [1]. Hién nay, cling véi su gia ting vé nhu cau giang day, nghién ciru va hoc
tap, cac PTN ngay cang thai ra nhiéu CTNH, lam gia ting nguy co anh hudng dén stc khoe
ctia nguoi hoc, can bg giang day va nghién ctru. Dang chu y, cdc PTN trong linh vuc hoc
thuat tai cac to chire gido duc thuong ¢l Xu huéng gay nén muc do nguy hai cao hon so voi
cac PTN cong nghiép do thiéu su klem soat day du vé an toan hoa chat [2-8].

Cac nghién ciu vé CTNH duoc tiép can ¢ nhiéu van dé va pham vi: hién trang phat sinh
va du bao khéi luong CTNH [9-10], phép luét Viét Nam trong quan ly CTNH [11, 17]...
Tuy nhién, cac nghién ctru vé CTNH phat sinh tir PTN ¢ Viét Nam con han ché trong khi cac
ké hoach quan 1y chat thai tai cac truong dai hoc & cac nudc phat trién da bat dau tir hon 20
nam trudc, ké ca viéc xay dung chinh sach, thé ché [13]. Nhin chung, nhitng nghién ctru danh
Tap chi Khi twong Thiiy vin 2024, 768, 65-77; doi:10.36335/\VNJHM.2024(768).65-77  http:/tapchikttv.vn/
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gia cong tac quan Iy CTNH PTN c¢6 thé chia thanh cdc nhom nhu sau: nhém nghién ctru vé
hién trang phat sinh [8, 14, 15] va cong tac quan 1y k¥ thuat - bao gdm phan loai [14, 16— 18],
thu gom, luu trir [14, 15, 20], xu ly [14, 18, 20], chuyén giao [14, 16, 18, 20]; nghién ciru vé
an toan trong PTN - bao gobm huén luyén vé quan Iy CTNH [19], an toan lao dong [2, 19]; va
nhém nghién ctru vé nhén thirc, thai d6 va hanh vi quan Iy CTNH [14, 16-20].

Nghién ctru ndy nhdm muc tiéu danh gia hién trang phat sinh CTNH tir cac PTN -lan dau
tién trién khai tai Truong Pai hoc Khoa hoc ty nhién, PHQG-HCM; danh gia nhan thic, thai
d6 va hanh vi ctia ngudi hoc vé& quan Iy CTNH PTN; danh gia cong tac quan Iy noi vi CTNH
PTN; trén co s& d6, dé xuét c4c giai phap nang cao hiéu qua quan 1y, gop phan xiy dung moi
truong hoc tap, giang day va nghién ctru an toan, tuan thi cac quy dinh phép luat vé quan 1y
CTNH.

Déi twong nghién ctru: 1a CTNH (rin va 16ng) phat sinh tir PTN nghién ctru khoa hoc
(ma phan loai duoc thé hién trong Bang 1).

Bang 1. M phan loai chit thai nguy hai phong thi nghiém [21].

MA Ma Basel Tinh chat  Trang

Ay opas Tén chit thai Ma EC nguy hai  thai ton
chat thai (A) (Y) chinh tai
190502 Hod chat va hon hop hod chat phong thi ¢ os 06 Aa150 v14  B,PS  Rénlong

nghiém thai c6 cac thanh phan nguy hai
Hoa chét‘vc‘) co thai bao gdbm hodc co cac )
190503 thanh phan nguy hai (trir cac loai néu tai 16 0507 A4140 b, bS Rén/long
nhom ma 02, 13, 14 va 15)

Hoa chét hitu co thai bao gdm hodc ¢6 cac

190504  thanh phan nguy hai (trir cac loai néu tai 160508 A4140 b, bS Rén
nhém ma 03, 13, 14 va 15)

190506 Hoa chat thai bo khac véi cac loai trén 16 05 09 Rin
Bao bi nhya ctng (di chira chit khi thai ra <

1801 03 1a CTNH) thai 150111 A4130 b, bS Ran
Bao bi cing (da chua chit khi thai ra 1a )

180104 CTNH) thai bang cac vat li¢u khac (nhue 150111 A4130 b, bS Ran
composit)

16 01 06 Bong dén huynh quang va cac loai thuy tinh 200121 A1030 Y29 . PS Rén

hoat tinh thai

Ghi cht: D 1a doc; DS 1a doc sinh théi.

Pham vi nghién ctru: 1a cac PTN thugc Truong bai hoc Khoa hoc tu nhién, PHQG-HCM
& co s& 1 (Nguyén Van Ctr) va co s¢ 2 (Linh Trung - Thu Buc) (Hinh 1), mét trong nhitng
truong dau nganh vé nghién ctru khoa hoc co ban, khoa hoc cong ngh¢ va ung dung 6 mién

Nam Viét Nam, trung binh hang nam tuyén sinh khoang 2500 sinh vién, trong do, hon 50%
s0 sinh vién tham gia cac hoc phan lién quan dén PTN.

CO' SO 2 (Linh Trung ~Thu Dt'rc)
HOI

m cOo Sd 1 (nguyén van ci)

DAY F
00 DAYG

DAY D
CAN TIN

BAI GIU XE ‘

Chigiai: ® PTN Héa phan tich 1 ® PTN Ho: ch 2 PTN Héa V6 co co s& ® PTN Phan tich va Kiém soat  nhiém 2 8 PTN Cong nghé méi truéng
o PTNHéaVécovaUngdung m PTNPha Kiém soét & nhiém 1 © PTN Thuc tap Ha phantich ® PTN Phan tich va Kiém soat 6 nhiém 3

Hinh 1. So db phéi canh khudn vién Truong Pai hoc Khoa hoc tu nhién va vi tri nghién ctru thi diém.
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Viéc danh gia cong tac quan Iy CTNH ndi vi duoc tién hanh tai cac PTN thudc Khoa
Moi truong (g6m Phan tich va Kiém soat O nhiém 1, 2, 3; Cong ngh¢ moéi truong) va Khoa
Hoa hoc (gdm Hoa vé co co sé; Hoa Vo co va img dung, Hoéa phén tich 1, 2; Thyc tap Hoa

phan tich) - noi thuong xuyén st dung céc hoa chat c6 doc tinh, nguy hiém va tao ra chat thai
nguy hai mdi ngay, dic biét 1a hoa chét thai.

2. Phwong phap nghién ctiru

Khung dinh hudng nghién ctru dugc mo ta & Hinh 2.

qomem mmEm e e e e e e e e o - 3
! I
I Panh gii hién trang phit sinh CTNH tir 1
| phong thi nghiém |
: 1 THU THAP,
e N 5 'l TONGHOQP TAI LIEU

| Khoi lugng Thanh phan I
1 I <
r________—_—_—___—_____—_—_.-_—_—_.-_—_.-_—_—_.‘-._\
I Piéanh gia mirc dd nhiin thire, thai dg va hanh vi cia ‘_;_
I sinh vién vé quin Iy CTNH I DIEU TRA KHAO SAT
1 e B S
I o . A . o V.
I Hé thong quy dinh, Nhan thire, thai do, | —
I huéng dan hanh vicia SV~ *+— | Ngudiboc:

I Khoa Mai tromg: 104
I I Khoa Hoa hoc: 117
I . i . _ Cin b PTN:
I DPanh gia cong tac quan Iy néi vi CTNH phat sinh I Khoa Mai trrong: 4
I tir PTN DL Khoa Hoa hoc: 5
! i
: Phan loai Thu gom, luu trir Xir ly Chuyén giao | XU LY SO LIEU
\':::__::::::__::::__::::__: -
r I
I P xuiit gidi phap ning cao hién qua quin Iy I
I . .
I S T PHAN TICH SWOT

|
I -~ v
| Co sor dé xudt Giai phap I
I

Hinh 2. Khung dinh huéng nghién cuu.

2.1. Phuong phap thu thdp dir liéu

CAc tai liéu, sb liéu can thiét phuc vu nghién ctru duge thu thap tai Phong Quan trj thiét
bi cia Trudng, cac PTN lién quan cua cac khoa..., bao gdbm: S6 liéu vé cac PTN dang hoat
dong c6 phat sinh CTNH; Tinh hinh hoat dong cta cac PTN; Khéi lugng CTNH phét sinh
trong giai doan 2023-2024; hoat dong chuyén giao CTNH cho don vi chtic nang dé xir 1y, ...

2.2. Phwong phdp diéu tra, khdo sdt

- D6i tugng khao sat: can bo quan ly 09 PTN va ngudi hoc.
- Hinh thire khao sat: phong van truc tiép thong qua phiéu khao sat.
- C& méu khao sat ddi voi ngudi hoc: duoce ude tinh theo cong thirc cia Cochran [22]:

n=2"——- P(1-p) )
e’

Trong d6, n la kich thuéc mau can xac dinh; Z la gia tri tra bang phén phéi Z dya vao 46
tin cay lua chon; p 1a ty 1€ uwdc luong ¢d mau n thanh cong; e 1 sai s6 cho phép (dao dong tur
0,01-0,1).

Trong nghién ctru nay, véi khoang tin cay 95%, gia tri Z 12 1,96; p 1 0,5; sai s6 cho phép
e d6i voi ¢ mau khao sat (i) tong sinh vién, (iii) sinh vién Khoa Hoa hoc, va (iii) sinh vién
Khoa Méi truong lan luot 1a 0,066, 0,09 va 0,096; theo do, ¢& mau khéao sat tuong Ung la
221,117 va 104.
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- Noi dung khéo sat: Péi véi nguoi hoc, khdo sat nhan thirc vé nhan dién CTNH, rui ro
tir CTNH, loi ich ctia viéc quan Iy CTNH va quy dinh phép luat lién quan; thai d6 huéng dén
su phi hop trong quan Iy CTNH PTN; hanh vi phan loai CTNH va tuin thi ndi quy vé quan
Iy CTNH PTN. D6i véi can bd quan Iy PTN, khao sat hoat dong giam thiéu, phan loai, luu
trit, xtr Iy ndi vi, chuyén giao CTNH va an toan PTN.

2.3. Phuwong phdp xir 1y s6 liéu

Phan mém Excel duoc ap dung dé thong ké, xir 1y, tinh toan cac dit liéu lién quan:

- Khéi lvgng CTNH phét sinh trung binh thang giai doan 2023-2024 dugc tinh theo cong
thirc (2):

m,+m,+m
m,, = @

Trong d6 My 13 khdi lwong CTNH trung binh thang (kg/thang); m1, mz, ms lan luot la
khdi lwgng CTNH chuyén giao vao dot 2 nam 2023, dot 1 nim 2024 va dot 2 nam 2024 (kg);
T la tong s6 thang tinh tir mdc thoi gian sau khi chuyén giao CTNH dot 1 nam 2023 dén dot
2 nam 2024 cho don vi chtric nang xur ly.

- Nhan thire ctia ngudi hoc vé quan Iy CTNH: Dua vao két qua diéu tra tir phiéu khao
sat, danh gia theo thang 0-10, phan thanh 4 mic do: Rat tot (Bnt > 8,5), Tot (7 < Pnr < 8,5),
Kha (5 <Bn1<7), Chua dat (BnT < 5).

- Théi d§ cia nguoi hoc vé quan ly CTNH: Tuong tu, phan thanh 3 mirc do: Rét tich cuc
(Ptp>17,5), Tich cuc (5§ <Prp< 7,5), Chua tich cuc (Prp < 5).

- Hanh vi phan loai CTNH cua nguoi hoc: théng ké ti 1€ (%) c6 hodc khong thuc hién
kém theo cac yéu td anh hudong dén hanh vi.

2.4. Phuong phdp phan tich SWOT

Phan tich cac diém manh, diém yéu, co hoi va thach thirc trong hoat dong quan Iy CTNH
PTN theo 3 khia canh: phat sinh CTNH, quan Iy hanh chinh, quan 1y k§ thuat - 1am co s¢ dé
xudt cac giai phap nang cao hiéu qua cong tac quan Iy ndi vi CTNH PTN tai Trudong Pai hoc
Khoa hoc ty nhién, PHQG-HCM.

3. Két qua va thao luan

3.1. Danh gia hién trang phat sinh CTNH PTN

Bang 2 cho thay, tong luong CTNH phéat sinh khoang 8,8 tin/nam (twong tng 3,9
tAn/nam va 4,9 tin/nam tai co s& 1 va co so 2), khong bao gdm lugng chat thai 16ng khong
dugc kiém soat va khi thai. Hé s6 phat sinh trung binh thang tai co s& 1 va 2 1an luot khoang
350 kg va 447 kg (do phan 16n cac PTN duoc bd tri & co sé 2). Trong do6, cac loai CTNH
dang quan tim gom:

- CTNH ma 19 05 02 (Hoa chat va hdn hogp hoa chat PTN c¢6 cac thanh phan nguy hai)
phét sinh nhiéu nhét, dao dong tir 51-68%. Thanh phan chu yéu la nhém cac dung dich axit,
bazo thai co néng d6 cao, du lugng cac hod chit sir dung, lvong can sau phan tng mang mot
trong nhiing tinh chat nguy hai (nhu d& chay d& no, an mon...), hdn hop cac dung dich sau
khi thi nghiém co chtra thanh phan kim loai ning, cac thudc thir nhu KoCr.07 (chit c6 thé
gay ung thu)...

- CTNH m4 18 01 04 (Bao bi cling thai bang cac vat liéu khac - khong phai nhya) ciing
kha phd bién, dao dong tir 32-46%, chu yéu la cac chai lo thuy tinh, dung cu chtra lwong du
hoé chit nguy hai, hoa chat qua han str dung,...

- Ngoai ra, nudc thai phat sinh tir PTN cha yéu la cac dung dich sau pha loang cé chira
hoa chét gbc, ndong do chét 6 nhidm khong déng ké va phan 1on duge xtr Iy chung véi nude
thai sinh hoat.
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Bang 2. Khéi luong va thanh phan CTNH PTN phat sinh giai doan 2023-2024.

Khéi lwgng (kg)
Ma  Tenchit L. Ttrhag:g Cosé 1 Co 56 2
CTNH  thai P 2023 2024 2023 2024

ton tai
" Potl Pot2 Potl Pot2 Pot 1 Pot 2 Pot 1 Pot 2

Céc hop chét hitu co

Hoéa chat  va v co doc hai
vahon hop  nhu axit (Hz2SOuq, ’

héachat = HCL.).kiem — Ran g5 510 gog 830 599 1350 669 703

190502 PTNthai (NaOH, NH,OH...), hoaC o0, o4 30 56 404 55 49 67,8% 60,6% 50,6% 51,5%
cécac  dung méihttuco, long

thanh phan thudc tha phan tich

nguy hai (K2CR207), kim loai

nang
180103 cing Dl Baobicingdichia p: O 40 59 47 0 90 52 28
béng nhua chat khi thai ra la 0,0% 4,2% 4,2% 3,1% 0,0% 4,0% 3,8% 2,1%
Bao bi. CTNH (chai lo,
citng thai dung cu chf;a lugng
18 0104 béng céc du_hoe:l chéltA nguy Rén 535 390 560 620 285 790 600 630
vat licu hai, hqa chat qua 38,9% 41,5% 39,4% 41,5% 32,2% 35,4% 45,4% 46,2%
Khic han sir dung...)

0 0 0 0 0 0 2 3
0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,2% 0,2%
TONG (kg) 1375 940 1419 1497 884 2230 1323 1364
Trung binh thang (kg) 350,5 447

160106 Boéng dén huynh quang thai  Rén

3.2. Pdanh gia mirc dp nhdn thire, thdi dé va hanh vi ciia nguoi hoc vé quan Iy CTNH PTN

3.2.1. Nhan thuc vé CTNH PTN

Nhin chung, nhan thirc cua nguoi hoc hign & mic tot (trung binh diém nhan thuc dat
7:2/10). Hinh 3 gho’théy, hon 60% s0 nguoi hoc dugc khao sat cé‘ murc d6 nhan thic tir mic
tot tré 1€n, cu thé doi véi sinh vién khoa Moi truong va Hoé hoc lan lugt 1a 54% va 67%.

100

80

59.8
60

(%)

40

20 13.5
|—| 6.8
0 1
M&i trudng Héa hoc Téng sinh vién
Mirc dé
OR&ttst MTEt =Kha # Chwa dat

Hinh 3. Mirc 6 nhan thirc vé CTNH PTN caa ngudi hoc (%).

Két qua khao sat chi ra mot s6 khia canh can duogc cai thién nhu sau: (1) Khoa Mai
truong: ting cudong cac hoat dong dao tao, huéng din va cung cap thém thong tin cho nguoi
hoc trong PTN vé nhan dién CTNH, lgi ich caa viéc quan Iy CTNH va cac quy dinh phép
luat lién quan; (2) Khoa Hoéa hoc: nhan dién CTNH, cac quy dinh phap luat lién quan dén
quan ly CTNH PTN (Bang 3).
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Bang 3. Két qua khao sat nhan thirc vé CTNH PTN cua ngudi hoc.
Ti 18 tra 167 ding (%)
Kién thirc MO ta Mai truong Héa hoc Téng sinh vién
100% >75%  100%  >75%  100% > 75%
Nhan dic Tinh chét 18 25,8 10,0 33,9 11,8 59,7
C‘f‘T”len Bién bao 21,7 41,6 26,2 42,1 48,0 83,7
Ngudn phat sinh 37,1 - 421 - 79,2 -
Ruirocia  Stic khoe 16,7 39,8 30,8 48,4 475 88,2
CTNH Méi truong 43,0 457 48,4 50,2 91,4 95,9
Loi ich cua
viéc quan ly 11,8 25,3 26,2 37,6 38,0 62,9
CTNH
vai FI:OhCua CBQLvVa g 32,6 05 43,9 1,4 76,5
Quydinhphép oo
. ¢ thong van ban
luat ohép luat 13,1 15,4 6,3 6,3 19,5 22,2
Phan loai CTNH 0,0 45,2 0,5 50,7 0,5 95,9

3.2.2. Thai d6 vé quan Iy CTNH PTN

Thai d6 cua nguoi hoc duge danh gia 1a réat tich cyc (trung binh diém thai do dat 9/10)
bén canh 5% sb ngudi duoc khao sat ¢ thai do chua tich cuc (Hinh 4). Bang 4 thé hién 10
khia canh khao st va 04 muic do thé hién thai do. Két qua cho thay, mot s6 khia canh can luu
tdm nham cai thién thai 46 cia ngudi hoc -tao co sd thay déi tich cuc hanh vi quan Iy CTNH
PTN nhu sau: Khoa Mo6i trueong: TD1, TD2, TD5, TD6, TD8 va TD10; Khoa Hda hoc: TD2

va TD6.

100

80

60

(%)

40

20

0

88.5

86 2.9
11—

Moi trwdong

B Rat tich cuc

90.6 89.6
26 58 5.4
— = 1
Hoéa hoc Téng sinhvién
Mdre dé
OTichcyc = Chuatich cuc

Hinh 4. Thai d ctia ngudi hoc vé quan 1y chat thai nguy hai phong thi nghiém (%).

Bang 4. Két qua khao sat thai do ctia ngudi hoc vé quan 1y chat thai nguy hai phong thi nghiém (%).

, Khoa Moi truong Khoa Héa hoc Téng sinh vién
Khia canh

Q @ E @G G @ @ @ O @ 6 @
Nén c6 hinh thirc bdo céo rd rang
vé thong tin ph;it sinh, phan loai, 00 202 19 779 00 137 26 838 0 16,7 23 81
luu giit va chuyén giao (TD1)
Nén tach riéng CTNH va chat thai
rén thong thong (TD2) ) 00 250 00 750 00 205 26 769 O 226 14 76
Nen co tiéu chi, huéng dan phan oo g7 19 904 00 128 09 83 0 109 09 882

loai CTNH phu hop (TD3)
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Khia canh Khoa Moi truong Khoa Héa hoc Tong sinh vién

) @ @ @ O @ Q6@ @“ @B @ B &
Nén st dung thung chua CTNH

phu hop theo quy dinh, c6 ddnnhan 10 96 00 894 17 77 09 897 14 86 04 896
canh bao (TD4)

Nén thuong xuyén kiém tra thang
chira va nhdn dan néu lyu trirtrong 1,0 192 0,0 79,8 1,7 13,7 17 829 14 163 09 814
thoi gian dai (TD5)

Nén chtra lwong CTNH véi khoi
lugng khong qua 90% dung tich 2,9 31,7 00 654 09 188 09 795 18 249 04 729
thung chira (TD6)

Nén c6 khu vuc danh riéng cho luu
trt CTNH (TD7)

Nén xac dinh rd thoi gian luu trix
chét thai trong PTN (TDS)

Nén c6 hudng dan hodc bién phap
giam thiéu phat sinh chat thai trong 0,0 7,7 10 91,3 1,7 94 17 872 09 86 14 891
PTN (TD9)

Nén chuyén giao CTNH cho don vi
¢6 chic nang xir 1y theo dung quy 1,0 298 10 683 00 162 26 81,2 04 226 18 752
dinh cta phap luat (TD10)

10 173 00 81,7 09 77 00 915 09 122 0 86,9

19 250 00 731 09 120 26 846 14 181 14 791

(1): Hoan toan khong ddng y (2): Trung lap (3): Khong hoan toan dong ¥ (4): Hoan toan dong .

Bén canh d6, két qua khao sat ciing cho thiy 79% nguoi hoc sin sang tiép nhan cac thong
tin vé quan ly CTNH (théng qua céc hoat dong tap huan, truyén thong). Trong d6, nhu cau
thong tin tap trung vao céc khia canh vé an toan phong thi nghiém (66%), nhan dién va phan
loai CTNH (63%), y thirc va vai tro caa ca nhan trong quan ly CTNH (37%) - dong gop co
s& cho viéc thiét ké cac bién phap cai thién phu hop va hiéu qua.

3.2.3. Hanh vi phéan loai CTNH PTN

Bang 5 cho thay, viéc phan loai CTNH cta ngudi hoc tai PTN nhin chung chua triét dé
- Xap xi 50% s6 ngudi duoc khao sat khdng thuc hién hoat dong nay. Cac nguyén chinh dugc
ghi nhan bao gom: khong biét phan loai (53%), khong dwgc huéng dan ky thuat (49%), da
thyc hién nhu’ng khong duy tri (28%) va khong biét c6 quy dinh phan loai CTNH (27%).

Ngoai ra, cac yéu to c6 kha nang anh huong dén hanh vi phan loai CTNH cua nguoi hoc
ciing duoc chi ra, bao gém théi quen (73%), nhan dién thanh phan CTNH (70%), huéng dan
k¥ thuat (54%) va trang thiét bi (40%) duoc danh gia & mirc do rat anh huong.

Bang 5. Két qua khao sat hanh vi phan loai CTNH ctia nguoi hoc va céc yéu t anh huong (%).

Cic yéu tb anh hwéng dén hanh vi phan loai CTNH

Co6 phan loai

Mirc d§ it anh huéng Trung binh Rét anh hudng
MT HH Téng Yeu to MT HH Téng MT HH Téng MT HH Téng
Huéng dan 6,5 15 3,6 435 409 420 50,0 576 544
Thiét bi 10,9 7,6 8,9 500 515 509 391 409 402
442 564 50,7 -
Thoi quen 4,3 3,0 3,6 196 258 232 761 712 732
Thanh phin 0,0 3,0 18 174 364 286 826 606 69,6
Khong phan loai Nguyén nhan khong thye hién phan loai CTNH
MT HH Tbng MT HH Tbng
Khong biét c6 quy dinh phan loai 310 216 26,6
Khéng biét phan loai 48,3 58,8 532
55,8 43,6 49,3 Khong dugc huéng dan 56,9 39,2 486
ba tirng phan loai, nhung khong duy tri 36,2 176 275
Cam thdy khong can thiét 00 78 37

(MT: Khoa Moi trudng; HH: Khoa Héa hoc; Tong: Tong so sinh vién khao sét).
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3.3. Danh gia cong tac quan ly CTNH PTN

Hinh 5 mo ta khai quat quy trinh quan 1y ndi vi CTNH PTN tai treong Pai hoc Khoa hoc
Tu nhién, PHQG-HCM.

" Tinh chét nguy hai?
[ | [

Chét thai rén khac Hoa chét thai— R3n Léng
| Dén nhén | 4 o o
1 3 Rac thai Hé thdng
. . ) thong thwong  thoat nwée
Thu gom, Thiét bi, bao bi Khu lwu trov 2
lwu triv Ivu chira nGi vi G
\%
o I
X ly St dung hoéa chat lam trung hoa 2
e, Thoéng béo dén cac khoa,
CZ?::n Chuyén dén bai tap két tam thoi phong thi nghiém
l ................................................................ Thure hign thu gom, xtr Iy theo
dung quy dinh

| Chat thai tiv thi nghiém |

Bon vi van chuyén, xt Iy ¢ chirc nang
L&p bién ban giao nhén
CTNH va thanh ly hop déng

Hinh 5. Quy trinh quan 1y ndi vi CTNH PTN [23].

3.3.1. Cong tac quan ly ndi vi phong thi nghiém

Béng 6 tom tat két qua khao sat vé cong tac quan 1y ndi vi CTNH PTN.
Nhin chung, cdng tac quan 1y noi vi CTNH phong thi nghiém ctia Trudng co ban da tuan
thu c&c quy dinh phap luat vé quan ly CTNH. Tuy nhién, mét so khia canh can quan tam cai

thién nhu sau:

- Phan loai, thu gom, luu trit: khong cé bién dau hiéu canh béo, phong ngira phi hop véi
loai CTNH dugc luu giir; khong quy dinh thoi gian luu trit CTNH trong PTN.

- Van chuyén ndi vi: han ché thiét bi, phuong tién chuyén dung.

- Giam thiéu, xu 1y so bo: viéc xtr Iy so bd CTNH chi dugc thuc hién & mot sé PTN, chu
yéu bang phuong phap trung hoa pH ctia chat thai.

Bang 6. Cong tic quan 1y ndi vi chét thai nguy hai phong thi nghiém.

Tiéu chi

Khoa Méi trwong Khoa Héa hoc

1.

Phéan loai, thu gom, luu trir ndi vi

Phan
loai

Chét
thai
ran

Khi

thai

Nudc
thai

Phan theo mirc d6 trong ddng vé tinh chat: chat
thai hitu co (chudn thudc trir sau) va vé co (kim
loai nang nhu Hg, As...); theo trang thai tap hop
(ran va long).

Dung cu thay tinh thai, manh v& duoc tach riéng ra thung Iuu chia riéng.

Hoat dong phan loai dwgc pho bién dén sinh vién trong PTN

C6 hé thdng tia hat héa chét co sinh cac hoi, khi nhu acid hodc dung moi.

Tuy nhién, céc khi sinh ra tir cac phan (ing van chua dugc kiém soat.

Dung dich con sét lai trong cac dung cu  Chat thai long duoc xem xét phan thanh 2 nhém:
thi nghiém (nhu pipet, erlen, becher...) - Céc héa chat thai long c6 ndng d6 cao hoic ¢6
hodc cac hdn hop dung dich héa chat céc chit nguy hiém dugc thu gom vao thiing thu
ndng do thap (da dugc pha lodng), khdng  hdi hoa chat vo co/hiru co.

anh huong nhiéu dén stc khoe va mdi - Cac hoa chat théng dung da dugc pha lodng,
truong nén khong can xir 1y so bo truée  dung dich con sot lai trong céc dung cu thi
khi thai vao hé thong thoat nuc ciia cic  nghiém ¢ nong do thap... dugc phép thai vao hé
PTN. thong thoat nuéc ciia cac PTN.

Phan thanh hoa chat thai c6 dac tinh nguy
hai, hoa chat thai thong dung va chat thai
ran thong thuong.
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Tiéu chi Khoa Méi trwong Khoa Héa hec

CTNH nhin chung dugc luu chira trong loai bao bi an toan, khéng bi hu hong, rach vé.
Tuy nhién, con ton tai tinh trang cac bao bi mém khong dwoc budc kin hodc bao bi cing
khong c6 nap day nham bao dam ngan chat thai ro ri hodc bay hoi. Khéng ¢6 dau hiéu canh
Bao 040 CTNH (co kich thude toi thicu 30 em mdi chicu) theo Tiéu chuan Viét Nam.
bi Co su dung cac thiet bi co ket cau cang  Khong sir dung cac thiet bi c6 ket cau cimg chiu
’ chiu dugc va cham, khéng hu hong, bién  dugc va cham, khong hu héong, bién dang, rach

thb'iet dang, rach v& boi trong luong chat thai  v& boi trong lwong chat thai trong qua trinh sir
Thu Iy trong qua trinh str dung. dung. o
gom, chia 2/5 PTN duoc khao sat cho ’biét chat thai long,
luu bun thai dang nhio hodc chat thai c6 cac thanh
trit (Khdng c6 thong tin) phan nguy hai d& bay hoi chira trong bao bi cting
khong vuot qua 90% dung tich hodac muc chira
cao nhét cach gi6i han trén ctia bao bi 1a 10 cm.
Khu ba phén chia khu vyc luu trit CTNH tach biét véi khu luu trie Ch?it thai thong thuong; bao
dam khdng chay tran chat l6ng ra bén ngoai khi c6 sy ¢6 ro ri, d6 tran; trang bi day du céc
vucC N X P ~ , :
Iy thiét b;_[zhong f:hay ’Chl_Ig chay tl}eo quy d;qh. ) ) o
chia Tuy nhién, khéng c6 bién dau hiéu canh bdo, phong ngtra phu hgp véi loai CTNH dugc luu

gitt; khong quy dinh thoi gian Iuu trirt CTNH trong PTN.

2. Van chuyén CTNH ndi vi (van chuyén CTNH tir cac PTN dén noi tap két tam thoi cia Truong)

Chi c6 mdt s6 cac thung/thiét bi chira dwoc di chuyén bang xe day chuyén dung. Phan 16n
CTNH dugc nguoi hoc hodc can bo quan Iy PTN xach tay dén khu vyc tap két tam thoi cia
Trudng khi ¢6 thong béo.

3. Giam thiéu, xir Iy CTNH

C6 quy dinh dam bao héa chat thi nghiém duoc sir dung véi liéu lwong thich hop.

Phan 16n cac PTN c6 thuc hién cac bién phap giam thiéu CTNH nhu st dung thuc thir, héa
chét thay thé it doc hai hon; c6 bién phap céch ly vai céc loai (hoic nhdm) CTNH khéc cé
kha nidng phan tng hoa hoc vai nhau.

Sinh vién c6 sy hiéu biét va sirdung ding  Chi 2/5 PTN duoc khao sat dam bao sinh vién c6

Giamthieu - chat quy trinh, khong Iang phi vace  su hiéu biét va st dung diing hoa chét, quy trinh,
hé théng quan ly thuc hanh tét trong khong lang phi dé giam dwoc lugng hda chat dau
PTN. vao cling nhu chat thai dau ra.
Hau nhu khong biét hodc khong thuc PTN ghi lai loai va sé lugng hoa chat (kiém soat
hién kiém soat lugng CTNH phét sinh.  hang tn kho) va CTNH.
Xir ly chi yéu bang phwong phap trung  Luong hoa chat thai nguy hai thuong dugc xir Iy

Xit I hoa (sir dung cac loai hoa chét khac voi  bang bazo (Na,COs) hogc axit (CHsCOOH) dé
muc dich giam tinh axit/bazo, dé honhop vé pH = 7, sau d6 dugc thu gom, luu trix
chay/né...). va/hoic chuyén giao.
4. An toan phong thi nghiém

Nguoi hoc déu duoc yéu cau trang bi do bao h¢ (4o blouse, khau trang, bao tay, mat kinh...)
va duoc cung cap cic kién thac lién quan dén rai ro do hoéa chat, CTNH, tai nan PTN...

3.3.2. Cong tac chuyén giao CTNH PTN

CTNH tir cac PTN duoc dua dén khu vyc tap két tam thoi (1-2 ngay) theo thong béo clia
Nha truong (Hinh 6) va chuyén giao cho don vi ¢ chitc nang van chuyén - xir Iy (Cong ty
TNHH MTV Mbi truong D6 Thi Tp.HCM) véi tan suét 2 lan/nam: vao thang 7, 10/2023 va
thang 1, 5/2024. Sau d6, nhan vién cua don vi van chuyén - xir 1y s& thuc hién viéc can khéi
luong timg loai chét thai, ddi chiéu voi ma chat thai da dugc xac dinh, ghi bién ban giao nhan
va van chuyén dén noi xtr 1y theo quy dinh.

Tuy nhién, cac hoat dong tai khu vuc tap két CTNH can duoc cai thién nhiam cach ly véi
cac hoat dong thuong ngay cua ngudi hoc, khu luu triv chit thai sinh hoat; tranh roi vai, 1ay
lan, o ri CTNH ra méi truong xung quanh; dong thoi can ting cudng cong tac vé sinh sau
khi két thic qué trinh chuyén giao CTNH,...

3.4. PBé xudt giai phap nang cao hiéu qua qudan Iy chat thdi nguy hai

Trén co sé phén tich cac diém manh, diém yéu, co hoi va thach thire trong hoat dong quan
Iy CTNH PTN theo 3 khia canh: phat sinh CTNH, quan ly hanh chinh, quan ly k¥ thuat (Bang
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7), cac giai phap nhiam nang cao hiéu qua cong tac quan ly ndi vi CTNH PTN tai Truong Dai
hoc Khoa hoc tu nhién, PHQG-HCM dugc dé xuat va tom tat & Bang 8.

(c)

ol Tidon

Amﬂtg'*
tam thon

ow T

Wh £)p e CTNM
A=

(2ng pyi~ bunig yur) T OS 0D

Hinh 6. Pia diém luu chira CTNH: (a) Khu vuc Iuu trir ni vi PTN; (b) va (c) Khu vuc tap két tam
thoi tai Co s6 1 (Nguyén Van Cur); (d) Khu vuc tap két tam thoi tai Co so 2 (Linh Trung).

Bang 7. Khung phan tich SWOT.

Khia canh Piém manh (S) Piém yéu (W) Co hdi (0) Thach thirc (T)
- Khoi lugng phat sinh it. 3y 6 1one CTNH gia tang Céc hod cht moi lién
o - Co6 thong ké khoi lugng, L5 ,
Phat sinh . N L theo nhu cau dao tao. tuc dugc sir dung trong
thanh phan phat sinh. \ X FO L , A
CTNH - C6 cAc bién phap phan loai Thanh phan chat thai phuc cac nghién ciru khoa
tai ngudn w1 phapp * tap, kho kiém soat. hoc.
o . . -Céc quy dinh vé quan Iy CTNH
ucéu(l) lqlnglﬁh(’H?:g St)rmh chu’a duoc ghi tiét va cu thé hoa - Chi phi dAu tu cho céc
? C6 s1}rl chia sé thon tin.n(‘)i d6i v6i nguon phat thai la PTN. ) hoat dong quan ly
e I & oty - Co ché phéi hop quan Iy H¢ théng CTNH cao
BTN £ quan y CTNH giita céc don vi lién quan  céc vin ban - Khé kiém soat hoan
A A A chua thyc sy hiéu qua. phdp quy toan viéc tuln thu cac
.y - Co6 bo phan chuyén trach , oy (s Mia - ~ R
Quan ly vé quan 1¥ CTNH - Chua ¢ co ché giam sat va lién  quan quy trinh ky thuat
hanh chinh - Nclllén t}fll'rc va tﬁéi 46 ctia danh gia thuong xuyén. dén quan ly CTNH cua ngudi hoc.
noudi hoe vé auin I Kién thirc ve nhén dién vaquy CTNHngay - Cép nhat thuong
CgTNH & mitte ot q Y dinh phdp luat vé CTNH cia cang hoan xuyén va kip thoi céc
- Dbi neil c4n b'c‘) uan 19 nguoi hoc con han ché. thién. d6i méi trong quy dinh
(CBQL)guPTN 6 thu é?]l - Luc lugng CBQL kha it va con phap luat vé quan ly
e CTNH YN 116t s6 han ché (dic biet vé cac CTNH.
d Y ' quy dinh phap luat).
- Hanh vi phéan loai, luu giit
CTNH chua dugc thuc hién triét
. A £ de, cong tac dan nhan CTNH , .
C(.); co so Yat cl?at, t.rang chua dugc thuc hién. Cé don vi
thict bi co ban phu hop: AP U thu  gom,
- PTN duoc trang bi cac -.Chua €050 séch theo ddi thong van chuyén
A e g : tin phat sinh CTNH cua cac ; ; A -
Quin Iy thiét bi, dung cu thu gom, PTN xu ly  Nhu cau mo rong PTN
~ A Iuu trirt CTNH. N L .« .. CTNH dap va khu vuc luu tri¥
ky thuat , .~ 14 - CoOn han ché cac thiét bi, LA
- C6 khu vuc luu gitr chat AR . ung cac yéu CTNH.
thai riéng biét trong PTN phuo’n{._i tien c.huyen dung phl;lc cau cua
dam bao cic diéu kién an vu phan logi, thu gom, vin phap luat.

toan.

chuyén chat thai dén noi tap két
tam thoi.

- Chua b6 tri khu vyc luu trit
CTNH tap trung.
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Bang 8. Dinh hudng giai phap nang cao hiéu qua quan ly CTNH PTN.
. cae s cae p s 2 Poi twong
Nhom Gidi phap chung Giai phap cu the ap dung
4 L Tang cuong kiém tra kién thic, hanh vi vé quan Iy ~ CBQL
Quy ~ Kiemtra giam sat. CTNH PTN [24]. 7 Ngudi hoc
dinh, Pho bién cac quy dinh Cép nhét va ting cudng phd bién quy dinh vé quan ly
hu{mg ve€ quan Iy CTNH. CTNH cua Trudng. CBQL
dan Phoi hop gilita cac bén Tang cuong phodi hop, chia sé thong tin gilta cac bén
lién quan. lién quan trong quan ly CTNH PTN [24].
Theo ddi tinh hinh phat  Lap s6 theo ddi, luu gitt hd so quan 1y CTNH cho tirng
sinh CTNH PTN. PTN.
oA - B4 tri khu vue Tuu trit CTNH tép trung; nang cap hé
Ky thuat Cai thién hé théng quan  thdng thu gom, luu tri, chuyén giao CTNH dap tmg CBOL
1y k¥ thuat CTNH. cac yéu cau cua phap luat. i
) - Tang cuong giam thiéu CTNH tai nguon.
TrlAlyen t’hong nang €39 13 chirc cée budi sinh hoat, tap hudn, truyén thong vé
nhan thic, thai d0 va .., ..
Tip hanh vi v& quan Iy quan ly CTNH PTN [25]. Nguoi hoc
huén, CTNH PTN. Xay dung s6 tay huéng dan quan Iy CTNH PTN [26].
truyén Trién khai cac chuong trinh dao tao va phat trién
théng Nang cao nang lyc quan  chuyén mon cho can bd, nhan vién dam nhiém cdng tac CBOL

1y k¥ thuat. quan 1y CTNH (kién thtrc phap luat, k§ thuat thu gom,

véan chuyén, luu giit an toan va xu 1y su ¢b... [15, 25].

4. Két luan

Thong qua viéc xay dung khung danh gia cong tac quan ly ndi vi CTNH PTN vai t6 hop
c4c tiéu chi vé quan ly ky thuat (giam thiéu, phan loai, thu gom, luu trit, xu ly, chuyén giao
CTNH) va cong tac dao tao vé quan Iy CTNH PTN, nghién ctru da tién hanh danh gia hién
trang phat sinh va céng tac quan ly CTNH PTN ndi vi Truong Pai hoc Khoa hoc ty nhién,
DHQG-HCM.

Bang phuong phap thu thap tai lidu, diéu tra khao sat va xur ly sb liéu, wéc tinh tong
lugng CTNH phat sinh khoang 8,8 tan/nidm (tuong tng 3,9 tin/ndm va 4,9 tAn/nim tai co sO
1 va co sd 2), trong d6, nhom hoa chat thai va hdn hop chét thai ¢6 thanh phan nguy hai (ma
s6 CTNH 19 05 02) chiém ti 1¢ cao (51-68%). Bén canh d6, nhan thirc, thai d6, hanh vi cia
nguoi hoc vé quan Iy CTNH PTN ciing dugc phan tich, danh gia, tao co so dé xuét cac giai
phap nang cao hiéu qua quan ly CTNH PTN tai khu vyc nghién ctru.

Céc két qua trén 1a tién dé cho nhimg nghién ctru chuyén sau hon vé hé thong quan ly
CTNH PTN ndi vi cdc co s¢ gido duc, nghién ciru n6i chung. Tuy nhién, dé tang do tin cay
cho céc tinh toan, du bao, kién nghi cac nghién ciru tiép theo nén mé rong khung thoi gian
theo ddi, khao sat khéi lwgng, thanh phan CTNH phét sinh cling nhu pham vi tiép can nghién
ctru (PTN thudc cac nganh dao tao khac).

bong gop cua tac gia: Xay dung y tuéng nghién ciru, Lwa chon phuong phap nghién ciru:
V.N.D.T., L.N.T.; Xu ly s0 li¢u: V.N.D.T.; Viét ban thao bai bao: V.N.D.T., L.N.T.; Chinh
stra bai bao: L.N.T.

Loi cam on: Nghién ctru duoc thuc hién v6i sy hop tac va hd tro ciia Khoa Mbi trudng,
Khoa Hoé hoc va Phong Quan tri Thiét bi - Truong Pai hoc Khoa hoc tu Nhién, PHQG-
HCM.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay la cong trinh nghién ctru cua tép thé
tac gia, chua dugc cong bo ¢ déu, khong duge sao chép tir nhitng nghién ctu trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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Assessing the current status of laboratory hazardous waste
generation and management at the University of Science,
Vietnam National University Ho Chi Minh City

Vo Ngoc Dieu Thy?, Le Ngoc Tuan'*
! University of Science (VNU-HCM); vongocdieuthy@gmail.com; Intuan@hcmus.edu.vn

Abstract: Scientific research activities in laboratories often create many types of hazardous
waste (HW) on a small scale but with significant toxic and dangerous properties, raising
major challenges for the safe and sustainable management of these types of waste. This
work aimed to evaluate the current status of generation and management of laboratory
hazardous waste (LHW) at the University of Science, Vietnam National University Ho Chi
Minh City. On the basis of data collection, investigation and data processing, the study
estimated the total amount of hazardous waste generated to be about 8.8 tons/year
(corresponding to 3.9 and 4.9 tons/year at facilities 1 and 2), in which, the group of waste
chemicals and waste mixtures with hazardous components (hazardous waste code 19 05 02)
accounted for a high proportion (51-68%). Students’ awareness and attitudes about LHW
management were generally good and positive, but the act of classifying LHW had not been
thoroughly implemented. In addition, the internal management of LHW had basically
complied with legal regulations on hazardous waste management although there were still
some aspects that need improvement in storage, internal transportation, and hazardous waste
collection location, etc. Based on analysis of strengths, weaknesses, opportunities and
challenges in LHW management activities (hazardous waste generation, administrative
management, technical management), solutions to improve the effectiveness of internal
management of LHW at the University of Science, Vietnam National University Ho Chi
Minh City were proposed, serving as a pilot model for replication and application at other
scientific research and teaching facilities.

Keywords: Hazardous waste; Hazardous waste management; Laboratory.
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Tém tit: Nghién ciru ndy danh gia qué trinh sinh truong va ning suit cta cy ché trong tai
Pai hoc Quéc gia Ha No1, Hoa Lac. Nghién ctru dugc b tri tai khu vuon ché Hoa Lac, theo
khéi ngau nhién hoan toan diy di (RCBD), thuc hién v6i 3 cong thic thi nghiém: CT1 (ddi
chimg, canh tac truyén théng ctia nguoi dan), CT2 (phan hitu co + phan bén 14 Organomix
véi ti 18 1:500), CT3 (phan hiru co + phan bon 14 Organomix véi ti 1 1:300), véi 3 1an lap
lai, trén dién tich 360 m?2. Két qué nghién ctru cho théy viéc st dung phan boén hitu co va
phan bon 14 Organomix véi ty 16 va cach bon phi hop (phun ca 14 va gbc) da gop phan cai
thién toc do ting truong chiéu dai than cay, chiéu rong tan, dudng kinh gdc va chi s6 dién
tich 14 cia cdy ché. Chi s6 SPAD (phan anh gian tlep ham lugng diép luc 6 trong 14) khong
¢6 su khac biét nhiéu gilra cac cong thirc. Nang suét va cac yéu t6 cau thanh ning suat cua
cay ché cao nhat & CT3, gap 1,45 1an ning suat & CT2 va 1,5 lan so v6i CT1 (PC). Chi tiéu
hoa 1y va ham lugng kim loai ning trong ché kho tai 3 cong thirc déu dat theo tiéu chuan
quy dinh trong TCVN 11041-6:2018 va QCVN 8-2:2011.

Tir khéa: Cay che; Phan bon Organomix; Sinh truéng; Nang suat; Hoa Lac.

1. Gi6i thi¢u

Cay che (Camellia sinensis O. Kuntze) 1a cdy cong nghiép 1au ndm c6 nguon gbc ¢ ving
nhiét d6i nong 4m - dong vai tro cuc ky cap thiét trong nhiéu mat cta cudc song con nguoi
[1]. Cay che khong chi la mot loai cay trng quan trong ma con 1a ngudn cung cip mot trong
nhiing loai thirc udng pho bién nhat va yéu thich trén toan thé giéi - tra. Vi hang tram nam
lich sir, cAy ché da tré thanh biéu tuong vin hoa va kinh té ctua nhiéu quéc gia, dic biét 13 &
céc vimg nui cao v6i diéu kién khi hau phi hop nhu An D9, Trung Quéc, Nhat Ban va Viét
Nam. Cay che khong chi cung cap tra, ma con 1a mot ngudn thu nhap quan trong cho hang
triéu ngudi dan trén khap thé gidi, dac biét 1a trong cac cong dong nong thon. Viée trong che
khdng chi tao ra viéc 1am cho ngudi dan ma con déng goép vao phat trién kinh té va xa hoi
cta cac khu vuc nong thon.

Viét Nam la mot trong nhiing nudc co diéu kién thich hop cho cay che phat trién, véi
tong dién tich trong che trén 130.000 ha. Lich sir trong ché cua nudc ta di co tir 1au, cdy ché
cho ning suét san luong twong ddi 6n dinh va ¢ gia tri kinh té, tao viéc lam ciing nhu thu
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nhép hang ndm cho nguoi lao dong, dac biét 1a cac tinh trung du va mién nii. Nganh che da
cung cp khoang 1,5 triéu viéc lam cho ngudi Viét Nam. Tuy nhién, theo nghién ctru hiéu
qua 101 nhuan trung binh cta néng dan trong ché 1a khoang 74%, cho thiy 26% lgi nhuan bi
mat do kém hi¢u qua [ [2]. Cac nha nghién ctru va chuyén gia néng nghiép luén tim kiém cach
t61 ru hoa san xuat che, cai thién chét luong va nang suit, dong thoi giam thiéu tac dong tiéu
cyc 1én moi truong. Cay che con la cdy lau nam, trong mot 1an cho thu hoach nhiéu lan trong
thot gian dai tir 40-50 nam, dau tu trdng ché cao hon nhiéu 1an so véi cac cay trdng ngin
ngay khac. Hién nay, van con tinh trang sit dung thube bao vé thuc vat va thude trir sdu dem
lai san pham tra kém chat luong va khong duge dam bao vé sinh an toan thuc pham [3]. Cac
nghién ctru vé che trén thé giéi va Viét nam cho thay dét trong ché c6 xu huéng bj axit hoa,
viéc trong ché trong thoi gian dai va lam dung phan bon v6 co gy ra méi trudng dat chua
[4 6], 1am sut giam, that thoat cac chat dinh dudng can thiét cho ciy ché [7], ché thanh pham
van con du luong thudc trir sdu, phan bon héa hoc do qua trinh cham bon chua ding cach
dan dén hiéu qua loi nhuan trong che cua nguoi dan chua cao [2, 8, 9] Do vay, moi nguoi
dang ngay cang quan tam dén cac giai phap san xudt hitu co boi san pham hitu co duoc dam
bao an toan dén strc khoe ngudi tidu dung [10].

Trong thoi gian gan day, nhitng nghién ctru vé qua trinh sinh truong cta cay ché va anh
hudng ciia phan bon ting 1én kha nhiéu, cho thay tdm quan trong ctia nhan thic vé loi ich va
tac hai khi st dung phan bon tong hop cho cdy cheé. Nhan thiy tiém nang c6 loi ctia phan
chudng, [11] d& nghién ctru so sanh tic dong bun thai tir bé khi sinh hoc cta phan heo (F1),
phén u tr phan ga (F2) va phan bon hitu co tir tan du hai san (F3) v6i phén bon hoa hoc (CK)
cho thay cac loai phan hitu co nay déu cai thién mat do chdi, chat luong chdi va nang suét 1a
tuoi, tang tir 18,32% dén 32,38%, 9,02% dén 13,47%, va 8,58% dén 17,83% so v4i CK. Chét
luong tra cling dugce cai thién voi ham luong polyphenol va ty 1¢ phenol/amonia giam, trong
khi ham lugng axit amin tu do, caffeine va chét chlet xuét trong nuéc ting. Haim luong Cu
va Zn ting, trong khi Pb, Cd va Cr giam. Trong s6 d6, phan 1ong tir khi sinh hoc lon (F1) da
dem lai két qua t6t nhat.

Nghién ciu [12] da danh gia tac dong ctia phan chudng ciru. ‘Nghién ctru da sur dung
phan chudng ctru véi cac liéu luong khac nhau trong 5 niam lién tiép dé xu 1y dat trong che
bi axit hoa. Két qua cho thay gia tri pH cua dét da dat dugc 5,96 pH khi st dung phan chuong
ctru lién tuc tir nam 2018 dén 2022. Phan chudng ctru di cai thién nang suit che, chat lugng
tra, va cac chi s6 hoa hoc cta dat. Him lugng polyphenol trong tra da tang tir 223,15 mg/g
1én 281,26 mg/g trong vong ba ndm giup cdi thién mui thom va huong vi ddc trung cua la tra.
Ngoai ra, qua trinh chuyen hoa nito trong dét, dic biét 1a nito amoni - yéu t6 chinh anh huong
dén nang suat va chat luong tra - da tang 1én 11,87 mg/kg.

O Viét Nam c6 nhiéu nghién ctru cho thay loi ich thuc té cua viéc sir dung cong thirc
phan bon két hop v6i luong phén va cach bon thich hop dé ché dat duoc ning suat hi¢u qua
kinh té cao, chat lwong ché thanh pham tSt hon [13-17]. Trong nghién ctru vé gidng cheé
LDP1 tai huyén DPai Ttr, nghién ctru [17] da danh gia anh hudng ctia phan bon hitu co vi sinh
dén cac chi tiéu sinh truong nhu mat do bup, trong luong bup, chiéu dai bap, ning suit lra
hai... Sau mot nam thyc hién, nghién ctiru da thu duoc két qua budc déu nhu sau: 06 cong
thuc str dung phan boén déu 1am do day tan che ting so d6i chimg, riéng mat do bup cheé ting
so dbi chimg 18,6%, ning suit ché ting va giam ty 1¢ mu xde, ngoai hinh va mau nudc ché
cai thién rd rét so véi ddi ching.

O Ha Néi, khu vuc tré)ng ch¢ ¢ Dai hoc Quéc gia Ha Noi (PHQG HN) tai Hoa Lac,
huyén Thach Thit di 33 nam tudi véi gidng ché PH1 [18]. Qua khao sat so bd cho thdy hién
trang dat trong da bi suy thoai do cong tic cham soc ché chua dung k¥ thuat va chim bon
chua hop 1y, dan dén nang suit va chat luong che khong cao, dac biét vao vu dong. Vi vay,
nghién ctru ndy da su dung phan bon hitu co va phan bon 1a Organomix trong qué trinh canh
tac ché dé danh gia qua trinh sinh trudng, nang suét va chat luong ché vu dong tai khu trong
ché Pai hoc Qudc Gia Ha Noi, Hoa Lac va 6 so sanh véi canh tic theo phurong phap truyén
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thdng cta nguoi dan. Két qua nghién ctru 13 co s dé xut cac giai phap phat trién ché sach
theo dinh hudng hitu co giup nang cao nang suat, san lugng va chat lugng che, géop phan bao
v€ moi truong, suc khoe nguoi dan.

2. Phwong phap nghién ctiru

2.1. Phirong phdp bé tri thi nghiém

Khu vuc thi nghiém 13 vuon ché & Pai hoc Quéc gia Ha Noi, Hoa Lac thudc huyén Thach
Thét, gidng ché PH1, cay ché 33 nim tudi, v6i dién tich 360 m? chia thanh 09 6 thi nghiém,
dién tich mdi 6 thi nghiém 40 m?. Chia khu dét theo chiéu doc thanh ba hang, khoang cach
giita mdi hang 14 1,5 m, khoang cach giira cac cdy 1a 60 cm. Nghién ctru duge bé tri theo khdi
ngau nhién hoan toan day da (RCBD), thuc hién voi 03 cong thire thi nghiém, véi 03 1an lip
lai (Hinh 1). Thoi gian nghién ctru trong giai doan vy dong (tir thang 10/2023-1/2024).

T2 o1 A Ao 5 1 (5 Khi 3

Deief Bicjscd 1
Pudng dat J v‘ g ( B
cTi(e) | T2 i €T3 " Khéi 2 nuéc
4 5 1 { A {
| o pod { )

¢re 1 N 2 : Khoi 1

Ascel-4 v ! A4

L6i mon
DPHQGHN

Pudong nhua

Hinh 1. So d6 bd tri thi nghiém.

(CT1: Pbi chting: phan bon thuc hanh nhu ngudi dan, NPK liéu luong 460 kgN, 88 kg
P20s, va 90 kgK20 cho 1 ha; CT2: phan hitu co + phan bon 14 Organomix vai ti 1€ 1:500;
CT3: phan hiru co + phan bon 14 Organomix vaéi ti I¢ 1:300).

B6n phan: Phan boén ding bao gdm phén hitu co, va phan bén 1a Organomix trong giai
doan tir thang 3/2023 dén thang 3/2024, cu thé:

- Phan NPK cho CT1 bao gom loai NPK-S (5:10:3:8) 2 1in bén/nam, lidu lugng 500
kg/ha; NPK-S (12:5:10:14) 3 lan/nam licu lugng 750 kg/ha, Urea 3 lan/nam véi 250 kg/ha.
Phan hitu co cho CT2 va CT3 bao gdm phan bo 0 ciing voi bot 15 tn/ha (thang 4/2023), bén
phan ga 1 12,5 tin/ha (thang 8/2023), va phén hitu co vi sinh Voi xanh duoc bon vao thang
10/2023 véi liéu luong 15 tan/ha.

- Phén bén la Organomix la phan bon chelate dang 16ng Organomix dugc dang ki boi
Agro Galaxy A.E va Zao “Petrochem”, Nga. Phan Organomix dugc phun Ién 14 va gbc vao
cac dot thang 4/2023, thang 8/2023, thang 10/2023, mdi 1an phun trong mot dot cach nhau
khoang 2 tuan.

2.2. Xdc dinh mét s6 chi tiéu sinh truéng, nang sudt va chat lwong ché

- Céc chi tiéu sinh truéng: Bao gdm cac chi tiéu nhu dudng kinh than cay, chiéu cao than
cdy, chiéu rong tan, chi s6 SPAD (dic trung cho ham luong chit diép luc trong 14), do vao 4
giai doan phat trién ciia cay che (giai doan bup che hinh thanh, phat trién, chin va thu hoach
blp che), dé xem sy thay ddi qua céac giai doan va cac chi tiu chiéu dai bap, chi sé dién tich
14 do vao thoi diém thu hoach. S6 lugng cay lay mau do dac 14 2-3 cay/1 6 thi nghiém (do
cay ché o khu vuc nghién ciru ¢6 tudi doi cao nén mdi 6 thi nghiém chi cé tir 2-3 cay che).
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- Céc chi tiéu nang suat: Bao gém céc chi tiéu nhu khéi lugng bup 1 tom 2 14, mat do
blp va nang suét thuc thu duoc do tai lac thu hoach dé danh gid nang suét ctia mua vu.

- Céc chi tiéu chat lugng: Céc chi tiéu dugc xéac dinh bao gém chét chiét, chét xo, tro tan
trong nudce, catechin TS, polyphenol; ham lugong kim loai nang trong tra (As, Cd, Pb, Hg).
Chat chiét dugc xac dinh theo TCVN 5610:2007, Chat xo (TCVN 5714:2007), Tro tan trong
nudc (TCVN 5084-2007), Catechin TS (TCVN 9745-2:2013), Polyphenol (TCVN 9745-
1:2013). As xac dinh theo TCVN 7770: 2007, Cd (TCVN 7768-1:2007), Pb (TCVN 7766:
2007), Hg (TCVN 7604:2007). Cac chi tiéu chat lugng dugc phén tich tai Phong thi nghiém
Trung tdm - Vién khoa hoc k¥ thuat néng 1am nghiép mién nui phia Bic - x4 Pht Ho - thi xa
Phu Tho - tinh Pht Tho

2.3. Phirong phdp xir Iy s6 liéu

Céc s6 liéu thu thap duoc s& phan tich va xir Iy bang phin mém Excel, phuong phap
phan tich phuong sai (ANOVA) bang chwong trinh IRRISTAT 5.0.

St dung Excel dé nhap dir lidu, tinh toan gitp theo ddi su thay d6i cdy ché qua céc giai
doan ciing nhu so sanh su khac biét gitta cac cong thirc thi nghiém.

St dung phan tich ANOVA dé tim sy khac biét c6 y nghia thong ké (néu co) giita cac
cong thirc. Dung LSD0.05 (Least significant difference): Su sai khac nho nhat c¢6 ¥ nghia dé
so sanh v6i do chinh xac dugc chon 1a 95%. Néu Xi- Xj| > LSDo.05 thi két qua co su sai khac
¢6 y nghia va nguoc lai la khong sai khac (vdi xi la gia tri trung binh ctia cong thire i va x; la
gid tri trung binh cta cong thirc j. Dua vao két qua tinh toan, dua ra nhan xét vé qua trinh
sinh trudng va nang suit cdy cheé tai vuon ché PHQGHN, Hoa Lac.

3. Két qua va thao ludn

3.1. Qua trinh sinh truéng ciia cdy ché trong tai PHOGHN, Hoa Lac

a) Chiéu cao than ciy
Chiéu cao than cay che qua cac giai doan phat trién dugc thé hién & Bang 1.

Bang 1. Chiéu cao than cdy ché qua cac giai doan phat trién.

Chiéu cao thén ciy (cm)

CT Giai doan bup che Giai doan bup che Giai doan bup Giai doan thu hoach
hinh thanh phat trién ché chin bap che
CT1
BC) 81,112 82,332 83,892 848
CT2 81,672 82,442 83,89 84,784
CT3 82,562 83,562 854 85,782
CV% 14 1,2 1,0 15
LSDo 05 3,96 4,03 3,43 2,89

Két qua tir Bang 1 cho thiy tdc do ting truong cia than cay ty 1& thuan véi ty 1é phan
bon, mic du su phat trién khong qua rd rét. Cay ché & CT3, dugc boén véi ty 18 1:300 ¢ tde
do sinh truong cao hon so véi cay ¢ CT2 bon voi ty 1€ 1:500. Cu thé, chiéu cao cua cdy ché
CT3 phat trién nhanh hon khoang 0,8 cm/cay trong giai doan bup che hinh thanh va 1 cm
trong giai doan thu hoach ché. So sanh sy phat trién chidu cao than cua cay ché & CT3 voi
cdy ché ¢ CT1 (d6i chung), tir giai doan bup ché hinh thanh dén luc thu hoach, cdy ¢ CT3
tang truong khoang 3,22 cm/cay. Trong khi d6, cdy ché & CT1 ¢6 chiéu cao ban dau 1a 81,11
cm va tang 1én 84 cm ¢ giai doan thu hoach bup che, chi tang truong 2,89 cm trong ca giai
doan. Panh gia chiéu cao than cdy ¢ ca ba cong thirc cho thiy toc do sinh truong tang déu.
CT3 c6 muc do sinh trudng cao nhét, tiép theo 1a CT2, va CT1 dbi chimg c6 tdc do ting
truong chidu cao than cay thap nhit.
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b) Chiéu réng tan

Than va canh che tao nén khung tan ctia cay che. Sy sinh trudng cia than, canh che co
lién quan chit dén ning sut va san luong ché. Vi sé luong thich hop va can di ¢ trén tan
ma ché cho ra san luong cao [1]. Chiéu rong tan ciy ché qua cac giai doan phat trién duoc
thé hién & Bang 2.

Bang 2. Chiéu rong tan ché qua cAc giai doan phat trién.

Chiéu rong tan (cm)

CT Giai doan bup che Giai doan biip che Giai doanbup  Giai doan thu hoach
hinh thanh phat trién che chin bap che
CT1
(BC) 94,442 95,282 962 99,114
CT2 102,392 103,832 104,52 104,832
CT3 109,782 111,832 113,52 115,332
CV% 12,6 13,0 13,6 12,2
LSDo,05 21,50 20,82 22,01 18,98

Két qua nghién ciru cho thay téc do sinh trudng cia tan ciy ché ting déu theo thoi gian.
Vao ngay tht 2 cta giai doan bup ché hinh thanh, chiéu rong tan cua ciy ché ¢ CT3 16n hon
cay ché & CT1 (dbi ching) 15,34 cm va 16n hon cay ché & CT2 7,39 cm. Khi so sanh cdy ché
& CT1 (d6i chimg) v6i cay ché & CT2 nhan thay tc d6 ting truong tan ciia cdy ché ¢ CT1
nhanh hon. Chiéu rong tan thay ddi & CT1 1a 4,67 cm, trong khi ¢ CT2 14 2,44 cm sau bon
giai doan. Mic du tdc do ting truong chdm hon, viéc bon phan vai ti 16 1:500 tai CT2 da gitip
cdy ché phat trién tot ngay tir ddu giai doan bup ché hinh thanh, voi chiéu rong tan tai CT2
dat 102,39 cm, 16n hon 17 cm so véi cdy che tai CT1. Trong qua trinh quan sat cay che &
CT3, nhan théy chiéu rong tan ting déu tir 0, 87 dén 2,67 cm trong moi giai doan phat trién.
Két qua cho thdy bon phan Organomix vao gbc ¢o thé thic day phat trién tan cheé, co thé do
phan vi lugng va cac hoat chat trong phan bon long kich thich bo ré, giip 1& hap thy khoang
chat nhanh chong va truc tiép, tir 46 than va canh ché phat trién manh mé& hon.

¢) Puwong kinh goc

Puong kinh gdc 13 mét chi tiéu quan trong phan anh kha ning sinh truéng, van chuyén
cac chét dugc tot [14]. Puong kinh gdc qua céc giai doan phat trién dugc thé hién ¢ Bang 3.

Bang 3. Puong kinh gbc ché qua cac giai doan phat trién.

Chiéu rong tan (cm)

CT Giai doan bip che Giai doan bip che Giai doan bup Giai doan thu hoach
hinh thanh phit trién ché chin bap che
CTl a a a a
(BC) 6,96 7,02 7,12 7,11
CT2 7,322 7,42% 7,52%® 7,482
CT3 7,78 7,81° 7,92° 7,92
CV% 8,9 8,8 8,8 9,0
LSDo 05 0,84 0,75 0,75 0,80

Qua bang 3, khac voi sy phat trién cta chiéu cao va do rong tan, duong kinh gdc co su
thay d6i nhung khong dang ké. Cay ché & ca 3CT trong vu ché chi thay do6i trong khoang 0,2
cm/cdy. Tuy nhién, ¢ giai doan bup che phat trién va bup ché chin, duong kinh gbc lai ¢6 y
nghia thong ké & mirc 95%, cho thay bon phan Organomix theo ti 18 khac nhau d3 c6 nhiing
anh hudng rd rét. O giai doan thu hoach ch¢, duong kinh géc che & CT3 16n hon cay ché ¢
CT1 dbi ching 13 0,79 cm va cdy ché & CT2 14 0,42 cm. Céc thi nghiém duoc thuc hién trén
gidng ché trén 30 tudi nén dudng kinh khong c¢6 su phét trién rd rang.

d) Chi s6 SPAD va chi sé dién tich la LAI ciia cdy ché

Dic diém 14 ciia cay ché co lién quan mat thiét dén kha ning sir dung anh sang cua ciy
cling nhu lién quan dén su tich liy vat chat cta cdy. Diép luc 13 sic t6 chinh ¢ vai tro quan
trong nhat trong quang hop. Vi vay, khi ham lugng di€p lyc trong la tang s& lam tang kha
nang quang hop dan dén 1am tang su sinh truéng, phat trién va ting ning suét cdy trong [15].
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Bang 4. Chi s6 SPAD va chi sb dién tich 14 cua cay che.

Chi sb SPAD Chi sb di¢n tich
CT Giai doan bup Giai doan bup Giai doan Giai doan thu 14 (m? | am? dé t)
ché hinh thanh ché phat trien  bdp ché chin  hoach bup ché

(%I—Cl) 53,722 55,042 55,692 49,372 1,292
CT2 52,522 53,912 52,212 47,262 2,09°
CT3 54,32 55,822 55,492 46,562 1,42
CV% 5,9 54 3,0 9,7 17,7
LSDos 7,99 7,57 7,98 8,31 0,51

Qua két qua & bang 4, cho thiy trong ba giai doan tir lic bup ché hinh thanh dén lac chin,
chi s6 SPAD trong la ché khong co su thay ddi déang ké, dao dong trong khoang tir 52 dén
55. Tuy nhién, d&én giai doan thu hoach, chi s6 SPAD giam nhanh xudng khoang 46 dén 49.

Chi s dién tich 14 (LAI) dugc do ¢ giai doan thu hoach cho théy su khac biét ro rét gitra
ba cong thirc. CT2 c6 chi sb LAI cao nhét, dat 2,09 m? 14/m? dét, theo sau 1a CT3, va CT1 ¢6
chi s6 LAI thap nhét. Két qua nay chi ra rang bon phan Organomix véi ti 1& 1:500 cho két
qua chi sb dién tich 14 (LAI) cao hon so véi viéc bon véi ti 1€ 1:300. Nguoc lai, CT1 (déi
ching), khong st dung phan bén Organomix, c6 chi s6 dién tich 14 (LAI) thip nhét, chi dat
1,29 m? 14/m? dat.

3.2. Ndng sudt va cdc yéu té cau thanh ndng sudt ciia ché tai PHOGHN, Hoa Lac

Ning suét va cac yéu t6 cdu thanh ning suét ciia cay ché tai DPHQGHN, Hoa Lac dugc
the hién & Bang 5.

Bang 5. Nang suat va cac yéu to cau thanh nang suat ctia cay che.

cT Trong luwgng bup Mit do bip Chiéu dai bap Niing suit thye thu
(g/blp) (blp/m?) (cm) (kg/ha)
CT1 (BPC) 0,632 837,332 4,78 1166,67 @
CT2 0,84° 778,67 " 4,98 ° 1233,332
CT3 1,05¢ 1002,67 ¢ 5,33¢ 18002
CV% 35,3 13,4 8,9 34,8
LSDo,05 0,05 24,13 0,04 579,86

(Céc chi tiéu nang suat va cac yéu td cau thanh ning suét trong mot cong thirc nghiém 1a gia trj trung binh
cua 3 lan lap lai).

Béng 5 d4anh gi4 ning suét thuc thu ctia vu ché Pong va cac yéu td ciu thanh nang suat.
3 yéu td vé trong luong, mat do va chiéu dai bup déu co su khéac biét co y nghia thong ké ¢
mirc 95% giita cac CT. Trong 3 CT thi ciy ché tai CT3 c6 trong lugng blp ché 16n nhét véi
1,05 g/bup, gap lan luot 1a 1,25 va 1,66 1an CT2 va CT1. CT1 cé trong lwong bup thap nhat
1a 0,63 g/blp.

Hai yéu t6 khac 1a mat do bap va chiéu dai bap ¢ 3 CT ciing c6 ¥ nghia thong ké ¢ mtc
95%. Mat d bup ché tai CT3 so véi CT2 cao gap 1,21 1an va co chiéu dai bup 16n hon 0,35
mm. Diéu nay ching t6 bon phan Organomix véi ti 16 1:300 giup cho bup che co chat luong
cao hon. Day ciing la két qua ctia qua trinh sinh truong 6n dinh, dong thot phan anh kha nang
tich lity chat dinh dudng va nudc cua cdy ché nhd bon phan vao ca goc va la.

Yéu td quan trong can danh gia 1a ning suét thuc thu ciia cdy ché. Cay ché tai CT3 cho
nang sut cao gip 1,45 lan so véi cay ché tai CT2 va cao gap 1,5 1an so voi CT1 (ddi chung).
Két qua cho thay hiéu qua cao hon khi sir dung phan bon Organomix & ti 1& 1:300 so véi ti 18
1:500, c6 thé lién quan dén dic diém tinh chit dat va do tudi 1au doi cay ché trong khu vurc.
Viéc bon phan Organomix ciing dem lai ning suét thuc thu cao vuot trdi hon so véi phuong
phap canh tac truyén théng cta nguoi dan. Két qua nay ciing twong dong vi mot sd nghién
ctru chimg minh bén phén hiru co 1am ting ning suét, chat luong ché [14], nhat 1a bon phan
hiru co trong thoi gian du dai [19].
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3.3. Pdnh gid chdt lwong ché sau khi thu hoach

a) Chi tiéu héa, Iy cua che Hoa Lac
Mot s0 chi ti€u hoa, 1y ciia che Hoa Lac dugc thé hién & Bang 6.

Bang 6. Mot s chi tiéu hoa, 1y cua ché Hoa Lac.

Chi tiéu héa, Iy ciia ché

Chit chiét Chit xo \ Catechin TS Polyphenol
Tro tan trong nwoc

Ky hiéu miu

(g/llgr?g)che (g/lli)r?g)che (9/100g che kho) (g/ll(()r(])g)che (g/ll(()r?g)che
CT1 44,30 5,67 73,30 14,15 17,38
CT2 43,88 6,03 71,20 13,86 16,60
CT3 42,19 5,48 70,66 14,02 17,12
TCVN 32 16,5 45 7 11

9740:2013 [20]

Bang 6 cho thiy mot s chi tiéu hoa, 1y cua ché Hoa Lac (Chét chiét, chit xo, tro tan
trong nudc, catechin TS va Polypheno) déu dat tiéu chuan duoc quy dinh trong TCVN
9740:2013. Sy chénh 1éch vé chat luong giira cac mau ché tai 3CT 1a khong déng ké, va tat
ca déu dat dugc khoi lugng chét chiét dat muc toi thiéu. Chét chiét cua ché bao gé)m duong,
axit amin va nhiéu chat hoa tan nhu chit khoang déu c6 anh hudng tot dén sirc khoe. Theo
nghién cuu, chat chiét tir tra co tac dung cai thién dung nap glucose va giam tang can do vay
khéi luong chat chiét dao dong tir 42,19-44,3 g/100g dam bao rang san pham cubi cing cd
chat luong cao [21].

Khéi luong chat xo ctia 14 ché tai 3CT déu duy tri dudi ngudng tdi da. Pic biét, 6 CT3,
¢6 chi sd thép nhit 4 5,48 g/ 100g, chu yéu do t}“l 1¢ 1a non chua phat trién cao. Piéu nay lam
cho san pham tra & CT3 ¢6 chat lugng cao, v6i ham lugng xo thap giup dam bao giam nang
luong tiéu thu trong ngay - yeu t6 quan trong dbi véi nglml an kleng [22]. Chi ti€u vé tro tan
trong nudc ciing 1a mot yéu t6 khong thé bo qua trong viée danh gia chét luong ché. Tro tan
trong nudc phan anh sy hoa tan cta cac chat trong ché khi duge pha. Viéc duy tri ham luong
tro tan trong nudc trén muc toi thiéu 45 g/100g dam bao rang chat luong cho san pham tra
[23].

Catechin TS 14 chit c6 kha ning chéng oxy hoa, chdng ung thu va co tinh dé khang cao.
Mot sb loai catechin nhu EGC, EGCG,,... hd trg hiéu qua trong cac thtr nghiém uc ché cac
tac nhan gay ung thu, diéu tri cic bénh tim mach, phong ngira bénh xo vita dong mach. Do
nhiing lgi ich ctia Catechin nén ngudi ta cho rang ché xanh ¢ thé gitip chong lio hoa mo,
kéo dai tudi tho cho con ngudi. Ham lugng Catechin TS c¢6 trong mau dat trén muc tdi thiéu
7 g/100g dam bao chit lwong cho tra [24].

Polyphenol tir che ¢6 tac dung ddi véi bénh ung thu, tim mach, cao huyét ap, duong
rudt,... va co tac dung lam cham qua trinh li0 hoa, giam béo, ting tudi tho. Polyphenol tir
ché con duge sir dung trong cong nghiép thuc pham dé thay thé cac chat oxy hoa tong hop.
Gidng v6i ham lugng Catechin TS, ham luong Polyphenol dat mirc téi thiéu theo TCVN
9740:2013 dam bao hiéu qua d6i véi sirc khoe nguoi tiéu ding cta san pham tra [25].

b) Chi tiéu vé ham lwong kim loai nang trong tra Hoa Lac

Bang 7. Mot s6 chi tiéu vé ham luong kim loai néng trong tra & Hoa Lac.

Chi tiéu
Ky hiéu miu As Cd Pb Hg
mg/kg mg/kg mg/kg mg/kg
CT1 0,52 0,098 0,84 KPH
CT2 KPH KPH 0,75 KPH
CT3 0,15 0,107 0,68 KPH
QCVN 8-2:2011/BYT [26] 1,0 1,0 2,0 0,05

Két qua phén tich kim loai ning trong 14 ché da cho thiy ham luong cac chét nay déu dat
theo QCVN 8-2:2011/BYT. Viéc str dung bon phéan hiru co Organomix cho cay ché ¢ CT3
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d3 c6 xu hudng giam ham luong As va Pb so voi cdy ché tai CT1 (ddi ching). Ham luong
As di giam tir 0,52 mg/kg xudng con 0,15 mg/kg va ham luong Pb giam tir 0,84 mg/kg xudng
0,68 mg/kg (Bang 7). Piéu d6 gitip dam bao chat lugng san phdm tra 13 an toan di véi stc
khoe nguoi tiéu dung. Tuy nhién, day 1a nghién ciru voi két qua bude dau khi st dung phén
bon Organomix trén cay che, do d6 can c6 thém cac nghién ciru tlep theo dé bo sung chudi
s6 lidu du dai va xem xét dong thai hap thu kim loai nang dé co thé dua ra nhan dinh day du
hon vé vai trd ciia phan bén 14 vao gdc ddi véi viée hip thu kim loai ning cua ciy ché.

4. Két ludn

Két qua cho théy bon phan Organomix va phan hiru co cho hi¢u qua tich cyc trén cay
ché vu dong dugc trong tai Hoa Lac, Ha Noi thong qua cac chi ti€u sinh truong (chleu cao
cay, chleu rong tan, duong kinh gbc, chi s6 SPAD, chi s6 dién tich 14), chi tiéu ning suit va
cac yéu td cdu thanh ning suit & cac cong thirc thi nghiém CT2 va CT3 déu cao hon so véi
cong thire dbi chimg (CT1), trong d6 CT3 véi ti 16 phan: nude (1:300) cho hiéu qua cao nhat
(nang suat cao hon 1,45 lan CT2 va 1,5 lan cong thirc d6i ching).

Chi tiéu héa Iy va ham luong kim loai ning trong 14 ché & ca 3 cong thic déu dat theo
tiéu chuan quy dinh trong TCVN 11041-6:2018 va QCVN 8-2:2011, dam bao vé chit luong
va an toan cho ngudi tiéu dung. Cay ché tai CT3 duogc bon véi ty 1& 1:300 cho ca goc va la
da giup giam ham luong xo thd va ham luong kim loai ning trong san pham.

Két qua cta nghién ctru 13 co s khoa hoc cho thay hiéu qua cua viéc st dung phan bon

14 Organomix va phan hitu co khi canh téc che, gitip dé xudt cac giai phap phat trién ché sach
theo dinh hudng hitu co gop phan bao vé mdi trudng va tao ra san pham ché sach an toan cho
nguoi tiéu dung.
Pong gop cua tac gia: Xay dung y tudng nghién ctru: P.T.T.H., V.D.T.; Lua chon phuong
phap nghién cou: P.T.T.H., V.D.T.,P.A.H,P.H.S.,L.QM.,P.T.V.A,, NNM.K;; Diéu tra khao
sat: P.T.T.H., V.B.T., NLXH., P.AH., PHS, T.TMH, P.T.V.A, T.T.C, LM.L,,
D.T.N.M.; Xu ly sb liéu: P.T.T.H., V.D.T., NLX.H.; Pong gop ¥ kién cho ban thao:
P.T.TH., V.D.T, NLXH., P.AH., PHS.,, L.QM, TTM.H, P.T.V.A, NMK., T.T.C,
L.M.L., B.T.N.M.; Viét ban thao bai bao: P.T.T.H., N.L.X.H., V.D.T.; Chinh stra bai béo:
P.T.T.H.

Loi cam on: Nghién ctru nay duoc tién hanh trong khuén kho dé tai QG.23.59 cta Pai hoc
Qudc Gia Ha Noi. Tap the tac gia xin tran trong cam on.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién clru trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Research on the growth process and productivity of winter tea in
growing area in Hoa Lac, Thach That, Hanoi
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Hung Son?, Le Quynh Mai, Tran Thi Minh Hang?, Pham Thi Viet Anh!, Nguyen Manh
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Abstract: This study evaluates the growth process and yield of tea plants grown at Vietnam
National University, Hanoi, Hoa Lac. The research was conducted in the Hoa Lac tea
garden, arranged in a completely randomized block design (RCBD), with three experimental
treatments: CT1 (control, traditional cultivation by local farmers), CT2 (organic fertilizer +
Organomix foliar fertilizer at a ratio of 1:500), and CT3 (organic fertilizer + Organomix
foliar fertilizer at a ratio of 1:300), each with three replications, on an area of 360 m2. The
research results show that using Organomix fertilizer at the appropriate ratio and
fertilization method (spray both leaves and roots) has contributed to improve the growth
rate of stem length, canopy width, trunk diameter, and the leaf area index of tea plants. There
was no difference in the SPAD index (indirectly reflects the chlorophyll content in leaves)
among the treatments. Productivity and yield components of tea plants are highest in CT3,
1.45 times higher than CT2 and 1.5 times higher than CT1 (Control). The physicochemical
indicators and heavy metal content in tea leaves in all three treatments met the standards
specified in TCVN 11041-6:2018 and QCVN 8-2:2011.

Keywords: Tea plants; Organomix fertilizer; Growth; Productivity; Hoa Lac.
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