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Tém tat: Bai bao trinh bay két qua danh gia chét luong du bao mua dinh lugng cho 150
tram khu vuc Viét Nam cia mo6 hinh WRF trong hai nam 2019-2020. Str dung luong mua
cua 150 tram quan tric dé danh gia chét luong dy bdo dinh lugng mua & cac han du bao
24h, 48h va 72h, thong qua cac chi sb thong ké ME, MAE, RMSE va céc chi s6 FBIL, POD,
FAR, BIAS, CSI. Két qua cho thiy, mé hinh WRF c¢6 xu thé dy béo thién thap vé luong &
hau hét cac ngudong mua va han dy bao. Tinh chung trén pham vi cd nudc, & ca 3 han du
bao, chat lugng dy bao mwa mua dinh luong trong hai nim ciia mo hinh WRF véi khoang
30-40% thanh cong & ngudng c6 mua (1 mm/ngay) va giam dan theo cac ngudng mua, dat
khoang 20% & ngudng mua vua (16 mm/ngay) va khodng 15% & ngudng mua to (50
mm/ngdy) va chat luong du bao khong tot & han du bao 72h. Két qua du bao vé dién cho
théy, mo hinh du bao dién mua 16n hon thuc té & nguong mua nhé nhung lai du bado nhd
hon so véi thuc té & ngudng mua vira va mua to ¢ ca 3 han du bao.

T khoa: M6 hinh WRF; Du bdo mua dinh lugng; Viét Nam.

1. Giéi thi¢u

Trong lich str phét trién ctia du bao thoi tiét nghiép vu cho thay c6 ba phuong phap chinh
dugc su dung dé du bao dinh luong mua, dic biét mua lon bao gf)m (1) Phuong phap sy—
ndp, (2) Phuong phap s tri va (3) Phuong phép thong ké (truyén thong va thong ké hién dai
trong bdi canh dit liéu 16n va tri tué nhan tao (AI)). Trong do, phuong phap du bao s6 tri duoc
ddc biét quan tam trong vai thap ky gan day, nho kha nang du bao dinh lugng mua chi tiét
theo khong gian va thoi gian. Trong rat nhiéu cac mé hinh sd tri quy mé khu vuc dugc phat
trlen va ing dung, mo hinh WRF 1a mot trong nhirng mé hinh dugc cong d6ng khoa hoc phat
trién theo huong da dang tuy chon. WRF la mot trong nhimg hé théng mo hinh mé duoc hd
trg mot cach day du nhat hién nay va mo hinh WRF duoc ing dung mot cach rong rai trong
nghién ctru va nghiép vu. Véi viéc da dang trong viéc lya chon céac so dd vat ly, so dd may,
16p bién hanh tinh luén dugc cdp nhat trong mé hinh WRF, qua d6, cho phép cac nghién ctru
thir nghiém mot cach dé rang cho timg ving dia phuong khac nhau trén thé gigi [1]. Bén canh
d6 mo hinh WRF ¢6 céc bién thé rat da dang nhu WRF-DA ddng hoa bién phan 3 chiéu (3D—
Var), 4 chiéu (4D—Var) va cac bién thé loc Kalman t6 hop (EnKF) [2-4], dong hoa cap nhat
nhanh dir liéu quan tric truyén thdng va phi truyén thong RUC/RAP [5-6]. M6 hinh WRF—
Hydro dugc nghién ctru ing dung trong cac bai toan du bao thuy van, dac biét 1a du bado ngap
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lut d6 thi. Hién nay, m6 hinh WRF dang duoc sir dung rong rai trong du bao thoi tiét nghiép
vu ciing nhu trong nghién ctru ¢ trén 150 t6 chtre khoa hoc vé khi quyén trén thé gi6i va ciing
dugc nhiéu nhidu qudc gia trén thé gidi, nhu tai Trung tim du bio Moi trudng Hoa Ky—
NCEP (tir nam 2004) va Co quan khi trong hang khong Hoa Ky—AFWA (tu thang 7/2006),
tai Co quan khi trong Han Qudc—KMA (2006), tai An Do, bai Loan va Israel (tir nam 2007).

Tai Viét Nam, cho dén nay du bao mua bang mé hinh sb khu vuc di duogc nghién ctu
phat trién va tmg dung tir thap nién 2000 [7-22]. Hién nay, mo hinh nhu WRF va céc san
phém md hinh toan cau duoc sir dung nghi€p vu hoac ban nghi¢p vu du bao mua cho nudc
ta. Tuy nhién, mac du cac h¢ théng mo hinh s tri da c6 nhing budce tién vuot bac nhung van
dé du bao mua ctia mo hinh sb tri van chira dung nhiéu sai sd, va viéc tmg dung truc tiép gia
tri mua dinh luong du bao tir mé hinh s trén cac khu vuc nhiét d6i va gié mua con han ché
[23]. Trong cac hién tugng cuc doan, mua lon duoc liét vao hang cac hién tuong thoi tiét kho
du bao nhat. Trong nude, co ban c6 nhiéu danh danh gia ki ning dy bdo mua cia mo hinh
WREF cho timg khu vuc dia 1y va hinh thé gy mua khac nhau cho thiy rang vé ki ning du
bao lugng mua cua mo hinh WRF thuong thién cao hon so véi lugng mua thuce té do dugc
ca vé dién mua va lugng mua va chi ra rang cac mo hinh c6 ki nang trung binh khoang 30-
40% ¢ ngudng c6 mua va giam dan ¢ ngudng mua vira v6i chat luong khoang 15-20% va
gan nhu khong c6 ki ning & ngudng trén 50mm/ngay [24-27]. Cac nghién ciru ndy ciing ndy
dnah gia riéng 1& cho cac ving dia 1y nudc ta Bic Bo, Nam Bo va Trung Bo voi cac thang
mua mua va cac hinh thé gy mua khéac nhau, chwa danh gia ddi v6i ca nudc va tip miu
nghiép vu.

Nhin chung cac nghién ctru va danh gia ki ning du bao mua cho Viét Nam vé co ban
cho timg viing dia 1y khac nhau, hinh thé cu thé khac nhau va mang tinh thtr nghiém thay vi
danh gia ¢ ché d6 nghiép vu. Gan day nhat, Du Duc Tién va cong su dd nghién ctru di danh
gi4 ki nang dy bao mua nghiép vu dbi voi moé hinh dy béo toan cau GFS (Global Forecast
System), md hinh du bao phd toan cau ctia Co quan khi twong GSM va khu vuc WRE trong
giai doan 2010-2014 tai Trung tdm dy bao khi twong thuy vin Qudc gia thiy ring ngudng
mua nho trén 16mm/ngay cic mo hinh c6 ki nang rat thap [19].

Dé cung cap thong thong tin vé ki nang du bao mua bang moé hinh WRF & ché d6 nghiép
vu, bai bao nay sé trinh bay két qua danh gia chét lugng du bao mua dinh lurong cia mé hinh
WREF cho Vié¢t Nam trong hai nam 2019-2020 tai Vién Khoa hoc Khi tugng Thuy van va
Bién d6i khi hau (sau day xin dugc goi tit 1a Vién).

2. S6 liéu sir dung va phwong phap nghién ctru

2.1. 86 liéu sir dung

S6 liéu quan tric: SH liéu quan tric lwong mua
ngay dugc tinh tir 19h hom trirc dén 19h ngay hom sau
cua 150 tram khi tugng trén khu vuc Viét Nam.

S6 ligu md hinh: S6 liéu mua dy bao tir mé hinh
duogc trich xut truc tiép tir san pham mo hinh GFS
0,5°%0,5° @6 kinh vi va tur san phém du bao dong luc o
bang mo hinh WRF véi d6 phan giai 9 km d6i v6i mién
tinh thir 2 bao phi toan bo Viét Nam (Hinh 1) véi didu .
kién ban dau va diéu kién bién ctiia GFS néu trén. Puoc
ké thira tir cac nghién ctru ciia Vién va cac thir nghiém " .
khac, hé théng du bao nghiép vu WREF tai Vién tr 2016
duoc ciu hinh‘cu thé r}hu sau: So dd vi vat Iy may Hinh 1. Mién tinh dy bdo mua cia
G‘oddard; So do t}}am sO hoa doi luu Kgin—Fritsch; SO WRF 27km (ngodi) va mién 9km
d6 buc xa song ngan/ dai RRTMG; S0 dd lop biénhanh  (¢rong).
tinh Yonsei va 37 muc thang dtmg. B6 s6 li¢u mua dy
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bao trich xut cho 150 tram trén ca nuéc duoc st dung danh gia so sanh cac ki ning du bao
Vi s6 liéu quan trac. Trong bai bao nay cling so sanh ki nang du bao mua ciia m6 hinh WRF
v6&i mo hinh GFS trén co s¢ sir dung cac chi so dugc trinh bay ¢ phan dudi day.
2.2. Phwong phdp danh gid sai sé

Danh gia sai s trung binh:

Sai sb trung binh (ME): ME = %Z%\Izl(Fi - 0))

Sai s6 MAE: MAE=§ N |F,— 0

Sai s6 RMSE: RMSE= \/% YN (F; — 0;)?

Sai sb tuong d6i (RE): RE = %Z{L@ x 100

Trong d6 F 1a du bao; O 1a quan tric; N 14 tong sb trudng hop
banh gia du bao pha:

Hits (H) = du bao ¢6 + quan tric c6

False alarms (F) = du bdo c6 + quan trﬁic khong

Misses (M) = du bao khong + quan trac co

- Chi sb FBI (Bias score): FBI = Sk

H+M
- Chi sd xac suit phat hién POD: POD = ﬁ
_Chi s6 FAR: FAR = ——
o H+F .
- biém s6 thanh cong CSI: CSI = TS = VI

- Gian d6 hiéu suét (performance diagram) t6 hop 4 chi s6 vé pha cung mot lac nhu POD
(truc tung), I-FAR (truc hoanh), FBI/BS (duong chéo nét dut) va chi s6 CSI/TS (phan duong
cong dugc d6 mau).

3. Két qua va thao luan

3.1. Pdanh gid két qua dir bdo mira ciia mé hinh WRF nam 2019 va 2020

Duoi day la két qua danh gia du bdo mua dinh luong han 24—72h cua m6 hinh WRF
trong hai ndm 2019 va 2020 qua cac chi s6 thong ké ME, MAE, RMSE va chi s du béo pha
FBI, POD, FAR, CSL

a) Panh gi sai s6 trung binh

Trong nam 2019, Vién thuc hién 353 ban tin dy bdo nghiép vu hay tuong duong voéi
dung lwong mau 353 cho mdi han du bao 24h, 48h, 72h ting véi cac ngudng c6 mua (1 mm),
mua vira (16 mm/ngdy) va mua to (50 mm/ngay) thdy rang mé hinh WRF c6 xu huéng du
bao lugng mua 16n hon thyc té trén pham vi cd nudc (Hinh 2a). Ddi v6i ca 3 han du bao, md
hinh du bao mua tot nhat cho khu virc Pong Bang Bic B6 (PBBB), Nam Trung Bo (NTB).
Cu thé, ddi v6i han 24h, chi s6 MAE trén ca 7 ving khi hau co gi tri tir 4,5-7,5 mm, nho
nhat 8 DPBBB, NTB va 16n nhat & Tay Nguyén (TN); chi sé RMSE c6 gié tri tir 14,5 dén 22,6
mm. Ddi véi han 48h, sai s6 MAE ¢6 gia tri tur 5,0-8,0 mm, nhd nhéat & DPBBB, NTB va lén
nhat & TN; chi s6 RMSE c6 gié tri tir 14,5 dén 26,0 mm. Ddi v6i han 72h, sai s6 MAE c6 gia
tri tir 4,5-8,0 mm, nho nhat 8 PBBB, NTB va 16n nhat & TN; chi s6 RMSE tir 13,5-24,0 mm.

Trong nim 2020 (Hinh 2b), v6i dung lwong miu 346 cho mdi han du bao cho két qua
du bao mua kha tdt tai cac khu vuc TB, BB, TN va NB véi chi s6 ME c6 gia tri duong trén
ca 4 vung khi hau chimg to mé hinh c¢6 xu huéng du bao lwong mua 16n hon so véi thuce té.
Riéng dbi voi khu vyc DBB, BTB, NTB mé hinh c¢6 xu hudng dy bao lwong mua thap hon
s0 véi thuc té ddi véi ca 3 han du bao. D4i voi ca 3 han du bao, md hinh du bao mua t6t nht
cho khu vuc DPBBB, NTB. Riéng han 72h, m6 hinh dy bdo mua t6t nhat cho khu vuc DBBB,



Tap chi Khi twong Thuy van 2022, 738, 1-11; doi:10.36335/VNJHM.2022(738).1-11 4

DB. Cuy thé, d6i v6i han 24h, chi s6 MAE trén ca 7 ving khi hau c6 gia tri tir 5,4-9,1 mm,
nho nhit @ PBBB, NTB va 16n nhat ¢ Tay Bic (TB); chi s6 RMSE c6 gia tri tir 17,6 dén 28,6
mm. D6i v6i han 48h, sai s6 MAE c6 gia tri tir 6,0-8,8 mm, nh6 nhit & PBBB, NTB va l6n
nhat & BTB; chi s6 RMSE c6 gia tri tir 14,8 dén 30,0 mm. D6i voi han 72h, sai s6 MAE c6
gid tri tir 5,3-9,2 mm, nho nhat & DPBBB, DB va 16n nhat & NB; chi sé RMSE tir 14,3-29,0
mm.

Tinh chung trén pham vi cd nudc, ¢ ca 3 han du bao, sai s6 du bao ME trong nam 2019
déu 16n hon so v&i nam 2020, chénh 1éch rd nhat & han du bao 72h. Piéu nay c6 thé dén tir
viéc cac hinh thé su kién gy mua trong 2 nim khac nhau va nim 2020 c6 thé mé hinh nim
bét ngiu nhién t6t hon trong ndm 2020 va mot nguyén nhan quan trong 1a tir thang 6/2019
mo hinh lam diéu kién bién va ban dau GFS di chuyén sang mé hinh GFS FV3 tdt hon (Sai
phan hiru han thé tich khdi (Finite—Volume Cubed—Sphere Dynamical Core)
(https://www.gfdl.noaa.gov/fv3/).

Hinh 2¢ cho thay réng trong 2 nam 2019-2020, mo hinh du bao dinh luong tot nhat &
khu vyc BTB voi sai s6 tuong d6i RE cho ca ba han dy béo tuong ng —4,4%, 8% va —3,5%;
tiép dén DPBBB, NTB va khu DB, TN khoang 50-60%; déc biét sai sd 1én dén hon 100% &
TB va NB. Khu vuc PBBB han 72h mé hinh du bao t6t hon han 24h va 48h. Trong nam
2020 mé hinh ¢6 sai sé trung binh ME 4m ¢ BTB.

30 35

NG ol ®

Han 240 Han 480

®TB =DB "DBBB "BTB ®NTB ®IN ENB ®TB "DB "DbBBB "BTB WNTB ®IN ENB

(©

=TB  =DB DBBB BIB  s=NTB  ®IN  =NB =TB  ®DB DBBB BIB  ®=NTB  ®IN  ®NB

Hinh 2. Céc chi s6 danh gia du bdo ME, MAE, RMSE cho 7 vung khi hau ndm 2019 (a), 2020 (b)
va gop 2019-2020 (c) gdm ca RE (%) (d).

b) Banh gia du bao pha

Hinh 3, 4, 5 biéu dién cac chi s6 danh gia mua han dy bao 24h, 48h, 72h cho 7 ving khi
hau trong nam 2019 va 2020. Trong ndm 2019, di v6i ca 3 ngudng mura, hau hét chi sé FBI
¢ cac vung déu 16m hon 1, tie 12 dién mua du bao thuong 16n hon so véi dién mua thyc té.
Riéng khu vuc NTB, BTB, mo6 hinh nhin chung du bao di¢n mua thép hon so véi thuc té &
ngudng mua to voi gia tri FBI nho hon 1.

Vé chi s6 POD, ¢ ca 3 han du bao ddi vai ngudng mua nhd, mua vira, mua to cho thz?iy
trén cac vung khi hau, k¥ ning ciia mé hinh phat hién dung hién tuong khong tot & ngudng
mua vira (POD < 0,6), mua to (POD < 0,6) nhung lai kha tét v6i ngudng mua nhé (0,6 <
POD <0,9). bBac biét, han du bao cang xa, k¥ nang phat hi¢n chinh x4c hién tugng mua to
ctia mod hinh cang kém vdéi chi s6 POD & han 24h, 48h, 72h l1an luot 1a: 0,1-0,5; 0,1-0,4 va
0,1-0,3. Co thé thiy, k¥ nang phat hién dang hién tugng mua to ciia mé hinh gan nhu bang
khong ¢ han du bao 72h.
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Vé ty 18 du bao khéng cia md hinh (FAR) c6 thé thay trong hau hét cac trudng hop &
cac vung khi hau va céc han duy bao khac nhau, chi s6 FAR tang theo ngudng mua. O han
24h, chi s6 FAR giam theo ngudng mua & khu vue Bic Trung Bo va Nam Trung B, hay néi
cach khac, mo hinh du bao khéng thép nhat & ngudng mua to va cao nhat & ngudng mua nho
& 2 khu vuc nay. Két qua vé cac chi s6 CSI ciing cho thay, ngudng mua cang 16n thi dlem sO
thanh cong cang giam trong hau hét cac truong hop. Dbi voi ngudng mua nho, dlem s6 thanh
cong CSI trr 0,2-0,3 ddi v6i ca 3 han du bao. Ddi véi ngudng mua vua, chi s6 CSI tir 02—
0,3 dbi voi han 24h, 48h; tir 0,1-0,3 dbi voi han 72h. Déi v6i ngudng mua to, diém sb thanh
cong CSI & ca 3 han du bao déu rat thap, tir 0-0,3 dbi voi han 24h, 48h va tir 0-0,2 ddi véi
han 72h.

Niam 2020, chi s6 FBI trén cac vung 16n hon 1 & ca 3 han du bao trong phan 16n cac
truong hop, tire 1a dién mua du bao thuong 16n hon so voi dién mua thuc té; tuy nhién chi sd
FBI nho hon 1 trong mot s6 truong hop ¢ ngudng mua vira va mua lon. 0 ngudng mua vua
ung véi han du bao 48h, chi s6 FBI nho hon 1 ¢ khu vuc BB, PBBB, NTB, TN. O ngudng
mua to, chi sé FBI nho hon 1 ¢ khu vuc BTB, NTB ung voi han 24h; & cac khu vuc DB,
DBBB, BTB, NTB tng v6i han 72h. Dic biét, md hinh du béo rat tot dién mua cho cac khu
vuc BB, BB, TN, NB ¢ ngudng mwa nho vdi gia tri FBI dao dong quanh ngudng 1. Vé chi
s6 POD, ¢ ca 3 han dy bao dbi voi ngudng mua nho, mua vira, mua to cho thay trén cac ving
khi hau, k¥ ning ctia mo hinh phat hién dung hién twong khong t6t & ngudng mua vira (POD
<0,6), mua to (POD < 0,55) nhung lai kha t6t véi ngudng mua nho (0,6 < POD < 0,9). O ca
3 han dy béo, k¥ nang phat hién ding hién tugng ctia mé hinh rét tot & ving TB, BTB d6i
v6i ngudng mua nho véi chi sé POD 16n hon 0,8; va gan nhu bang khong & cac ving PB,
TN, NB d6i voi ngudng mua to. V& ty 1& du bao khong ctia mo hinh (FAR) c6 thé thiy & ca
3 han dy bao, chi s6 FAR tang theo ngudng mua trén hau hét cac vung (trir Bac Trung Bo)
hay n6i cach khac mé hinh dy bao khéng thap nhit & ngudng mua nhé va cao nhét & ngudng
mua to.

%
on (POD)

(Critical Success Index (CS)

Probability of Detection (POD)
Probability of Detecti

Probability of Detection (POD)

Probability of Detectien (POD)
(Critical Success Index (CSI)

Probability of Detection (POD)
Prohability of Detection (POD)

(Critical Success Index (CSI)

3 04 5= 2 0T 0E v us us o7 X g L a4 bz o a7 uE o e
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Hinh 3. Céc chi s6 danh gia mua han 24h cho 7 vung khi hau véi cac ngudng Imm (tréi), 16 mm
(gitta), 50 mm (phai) cho nam 2019 (hang trén cung), 2020 (hang gitra) va gdp 2019-2020 (hang
dudi cung) cua WRF.
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Hinh 5. Céc chi sé danh gia mua han 72h cho 7 ving khi hau véi cac ngudng 1mm (trai), 16mm
(gitra), S0mm (phai) cho nam 2019 (hang trén cung), 2020 (hang gitta) va gdp 2019-2020 (hang dudi
cung) cia WRF.
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Cu thé: O han dy bao 24h, chi sb FAR tir 0,35-0,5 ¢ ngudng mua nho, tir 0,3-0,75 &
ngudng mua vira va tir 0,3-0,87 & ngudng mua to. O han 48h, chi sé FAR tir 0,35-0,55 &
nguong mua nho, tir 0,4-0,72 & ngudng mua vura va tir 0,4—1,0 & ngudng mua to. O han 72h,
FAR tr 0,35-0,5 ¢ ngudng mua nho, tr 0,45-0,75 & ngudng mua vua va tu 0,45-0,9 &
nguong mua to.

Két qua vé cac chi s CSI cho thay, ngudng mua cang 16n thi dlem s6 thanh cong cang
giam trong hau hét cac truong hop. Ddi v6i ngudng mua nho, diém sé thanh cong CSI cao
nhét & han 24h: CSI tir 0,35-0,5 & han 24h va tir 0,3 dén 0,45 & cac han 48h, 72h. Bdi véi
ngudng mua vua, chi s6 CSI tir 0,15-0,45 & v&i han 24h, tir 0,15-0,4 & han 48h va tir 0,1—
0,4 & han 72h. Déi voi ngudng mua to, diém s thanh cong CSI ¢ ca 3 han du bao déu rat
thap, tir 0,1-0,4 (Bang 1).

Bang 1. Cac chi s6 danh gia vé pha dy bdo mua han 24h, 48h, 72h cho Viét Nam nam 2019 va 2020
d6i v6i 3 ngudng mua.

Han/CS danh >1mm >16mm >50mm
gia FBI POD FAR CSI FBI POD FAR CSI FBI POD FAR CSI
2019 2,66 075 0064 025 158 043 0,60 020 2,07 028 061 0,14
24h 2020 1,44 0,72 044 041 1,11 041 052 0,24 1,68 031 0,60 0,16
22001290_ 1,93 0,75 055 033 130 042 056 022 1,67 029 062 0,15
2019 2,76 0,74 0,67 024 158 040 0,61 0,19 191 021 0,71 0,10
43h 2020 1,50 0,72 046 039 1,10 037 056 021 1,51 020 0,66 0,13
220012907 2,00 0,74 057 032 127 038 0,58 0,20 1,5 020 0,68 0,11
2019 2,63 0,70 0,69 023 151 037 063 0,17 1,90 023 0,71 0,10
79k 2020 1,44 0,69 046 038 1,06 035 056 020 1,47 024 063 0,13
2200129(; 1,91 o071 059 031 123 036 059 0,19 1,52 023 0,67 0,12

Bang 1 thay rang ki ning du bao mua ctia md hinh WRF véi khoang 30-40% thanh cong
& ngudng c6 mua va giam dan khoang 15-20% & ngudng mua vira va khoang 10-12% &
ngudng mua to va han cang xa thi ki nang cang giam. Vé co ban ki ning du bdo mua dinh
lwong nghiép vy trén lanh thd ciia Viét Nam bang mé hinh WRF tai Vién ngang bang véi cac
danh gia trudc day, dac bi¢t 1a nghién ctru [19] va ki nang du bao cia mo6 hinh WRF nam
2020 tét hon 2019.

3.2. So sanh két qua mua ciia mé hinh WRF-GFS trong nam 2020

Theo phén tich danh gia ¢ trén, ki nang du bao ciia mé hinh WRF niam 2020 tét hon
2019. Tuy nhién dé c6 thém thong tin vé viéc md hinh WREF c6 chi tiét hoa tét hon so voi mod
hinh GFS trong viéc du bdo mua nén trong muc ndy s€ so sanh ki ning cua GFS va WRF
trong du bao dinh luong mua cho Viét Nam tai Vién trong nam 2020. Duoi day la phan danh
gid, so sanh vé chét lugng du bao ctia hai md hinh GFS va WRF qua céc chi sd pha trén co
s¢ tinh trung binh ca nudc.
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Hinh 6. Céc chi s6 ddnh gid mua han 24—-72h ciia mo hinh GFS va WRF cho 7 ving khi hau niam
2020 v6i 3 ngudng mua.

O han du bao 24h cho théy, dbi vai ngudng mua nhod, ca hai mo hinh GFS va WRF déu
du bao dién mua 16n hon so véi thuc té. Boi véi ngudng mua vura va mua to GFS dy bao
dién mwa nhé hon thuc té, trong khi WRF thi nguoc lai, didu nay c6 ching t6 vai trd tham sé
mua dbi luu trong WRF d3 khéch dai dién mua 1én so v6i trudng dau vao tir GFS. Vé d6
chinh x4c mé hinh, cho thay GFS tot hon WRF & ngudng muwa nho, xip xi & ngudng mua
vua va kém WRF ¢ ngudng mua 16n. Pac biét moé hinh WRF c6 ki nang hon ¢ khu vuc nho
va dia hinh phtc tap nhu Trung B9. Viée cai thién ¢ ki nang ¢ ngudng mua 16n tuy khong
that su nhiéu vé tri sb nhung cho ta thz?iy gia tri va ki nang du bao mua 16n hay mua cuc tri
trén cia WREF t6t hon sir dung mua tryc tiép tir GFS, dong thoi cho ta thiy ring viée sir dung
m6 hinh khu vuc WRF d6 phén giai cao dd mang lai loi ich dang ké. Ty 1é du bao khéng cta
GFS & cac ngudng mua vira va nho tuong duong WRF tuy nhién lai du bao khéng hon hon
WRF & ngudng mua 16n. Chi s6 thanh cong cta hai mo hinh ddi v6i cac ngudng mua 1a
turong duong nhau, va déu xa véi chi sb hoan hao.

O han du bao 48h, va han du bao 72h, cling tuong tu nhu cac han du bao 24h. Tom lai,
& ca 3 han dy bao 24h, 48h, 72h déu cho thiy ca hai mo6 hinh déu du bao dién mwa 16n hon
thuc té & ngudng mua nho, GFS du bao di¢én mua nho hon thuc té & ngudng mua vira va mua
to, WRF nguoc lai. GFS va WRF du bao kha tdt & nguong mua nhd, GFS du bao khong tdt
& ngudng mua vira, mua to va déu kém di khi ngudng mua ting 1én trong khi d6 WRF c6 cai
thién hon. Ty 1& du bao khdng cia hai mé hinh tuong dwong nhau ¢ ngudng mua nho, mua
vira; & ngudng mua to GFS cho ty 18 khdng thap hon. Chi s6 thanh cong ctia hai mé hinh ddi
v6i ca 3 ngudng mua la twong duong nhau, va déu thap hon nhiéu so véi gia tri hoan hao.

4. Két ludn

Tinh chung trén pham vi cd nudc, ¢ ca 3 han du béo, chét lugng du bao mua dinh lugng
ciia md hinh WRF dat khoang 30—40% thanh cong & ngudng c6 mua, dat khoang trung binh
20% & ngudng mua vua va khoang 15% & ngudng mua to va han cang xa thi ki ndng cang
giam. Dbi v6i han mua to dén rit to mé hinh WRF khéng c6 ki nidng. M6 hinh dy bao dinh
lwong t6t nhat & khu vue BTB, tiép dén PBBB, NTB va khu DB, TN va khong tét & TB va
NB, riéng khu viuc DPBBB han 72h mé hinh dy béo t6t hon han 24h va 48h. So sanh vé ki
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nang du bdo mua dinh lugng nghiép vu trén lanh thd cua Viét Nam thi mo hinh WRF tai
Vién ngang bang vdi cac danh gia trude ddy, dic biét 1a cua Du Puc Tién 2016. Ki ning du
bao ctia mo hinh WRF niam 2020 tét hon 2019, diéu nay dén tir nhiéu nguyén nhan nhung
nguyén nhan chil dao c6 thé 1a sy thay doi chat luong s6 liéu dau vao GFS.

So sanh ki ning du bio mua ¢ han du bao 24h cho thay, d6i V61 ngudng mua nho, ca hai
mo6 hinh GFS va WRF déu du bao dién mua 1on hon so voi thuc té. Poi v6i ngudng mua vira
va mua to GFS du bao dién mua nho hon thuc té, trong khi WRF thi nguoc lai, diéu nay co
chung t6 vai trd tham sb mua dbi luu trong WRF da khéch dai dién mua 18n so v6i truong
dau vao tir GFS. Pic biét mé hinh WRF ¢6 ki niang hon & khu vy nhé va dia hinh phic tap
nhu Trung Bo. V& do chinh xac mé hinh, cho thiy GFS t6t hon WRF & ngudng mua nho,
Xap xi & ngudng mua vira va kém WRF & ngudng mua 16n. Viée cai thién & ki ning & ngudng
mua 16n tuy khong that sy nhiéu vé trj sé nhung cho ta thiy gia tri va ki ning du bao mua
16n hay mua cuec tri trén ciia WRF tot hon sir dung mua tryc tiép tir GFS, dong thoi cho ta
thdy rang viéc str dung mo hinh khu vuc WRF d6 phan giai cao d3 mang lai loi ich dang ké.

Dbi v6i ca 3 han du bao 24h, 48h, 72h déu cho thdy ca mé hinh WRF va GFS déu dy
bao dién mua 16n hon thyuc té & ngudng mua nho, GFS du bdo dién mua nhd hon thuc té &
ngudng mua vira va mua to trong khi WRF cho két qua nguoc lai. O ngudng mua nhé mod
hinh WRF va mé hinh GFS cho két qua du béo gan gidng nhau, nhung & ngudng mua vira,
mua to thi mé hinh WRF dy bao t6t hon so véi mé hinh GFS. Chi sé thanh cong cta hai mo
hinh déi véi ca 3 ngudng mua 13 twong dwong nhau tuy nhién WRF ¢6 cai thién hon so voi
GFS nhung khong nhiéu. Tuy nhién mé hinh WREF ¢6 ki ning hon & khu vuc nho va dja hinh
phuc tap nhu Trung BG.

Pong gop cia tac gia: Xay dung y tuong nghién ciu: P.T.T., N, V.V.T,; Xu ly sO lidu:
T.D.T., P.T.M.L.; Viét ban thao bai bao: T.B.K., P.T.M.L.; Chinh stra bai bao: T.B.K.

Loi cam on: Bai bdo hoan thanh nho vao két qua ctia nhiém vu: “Nghién ctru danh gid mot
s0 hi¢n tuong khi hau cuc doan va cung cap cac ban tin dy bao thoi ti€t, mua 16n, xoay thuan
nhiét do1, khi hau va nhan dinh xu thé mot so thién tai”.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Verification of quantitative rainfall forecast over Vietnam by
using the weather research and forecasting model

Truong Ba Kien!, Pham Thi Thanh Nga!, Tran Duy Thuc!, Phung Thi My Linh!, Vu
Van Thang!”
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Abstract: This paper presents the evaluation of the rainfall forecast skill for Vietnam by
using the WRF model in the period of 2019—2020. The observed rainfall data of 150 surface
meteorological stations are used to verify the skills of the rainfall forecast at the 24h, 48h,
and 72h leading—times based on using the ME, MAE, RMSE and FBI, POD, FAR, BIAS,
CSI indices. The results show that the WRF model tends to under—forecast in most rainfall
thresholds and leadtimes. On the national-wide scale, at all forecasting leadtimes, the WRF
model's skill is about 30—40% for the light rainfall threshold (1 mm/day), 20%, and 15 % at
the moderate rainfall threshold (16 mm/day) and heavy threshold (50mm/day), respectively.
There is not much—improved forecasting skill at the 72h leadtime. The WRF model tends to
be overforecasting at the light rainfall threshold for the spatial distribution rainfall forecast
but underforecasting for other thresholds at all 3 forecasting leadtimes.

Keywords: WRF model; Quantitative rainfall forecast; Vietnam.
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Bai bdo khoa hoc
Nghién ctru thwe nghiém, danh gia sy thay doi mwe nwéc trong
kénh khi m6 phong nham véi hat c6 duwong kinh 5+10 mm

Lé Nguyén Trung>*

1 Vién Ning luong, B6 Cong Thuong, S6 6 Toén That Tung, Dong Pa, Ha Noi;
Lenguyentrung80@gmail.com;

*Tac gia lién hé: Lenguyentrung80@gmail.com; Tel.: +84-918428133.

Ban Bién tdp nhan bai: 8/4/2022; Ngay phan bién xong: 12/5/2022; Ngay dang bai:
25/6/2022

Tom tat M6 phong nham trong mé hinh vat 1y cta thi nghiém mo6 hinh thuy luc la cong
viéc rat quan trong anh hudng dén sai s6 cua thi nghiém md hinh. Hién nay, cach lam md
phong nham trong mo hinh vat Iy ¢ Viét Nam la thi dan d6 nham dé dat duoc muc nude nhu
thuc té do d6 mat nhiéu thoi gian va cong strc. Nghién ctru nay s& danh gia dién bién muyc
nude trong kénh khi mo phong nhdm la: trat vira xi mang cat (TNO); da c6 duong kinh tir
5+10 mm (TN1). Két qua nghién ctru cho thay: khi mit nude cia thi nghiém TNO ¢6 d6 doc
14 0,08+0,2%, chénh myc nudc cia thi nghiém TN1 va thi nghiém TNO ty 1€ thuan vdi mat
d6 hat mo phong cua thi nghiém TN1. Chénh léch myuc nudc co thé 1én dén Ah = 0,039 m
(tng véi ty 16 md hinh 1/100 thi Ah = 3,9 m). Nhu véy, khi thiét ké mé phong nham trong
mo hinh vat 1y ¢6 thé st dung theo két qua ctia nghién ctru nay dé hiéu chinh myc nuée phu
hop véi thyc té. Nhitng trudng hop c¢6 do déc mit nude nam ngoai khoang 0,08+0,2% ciing
¢6 thé ap dung theo nghién ctru nay nhung hiéu qua cta viéc dang muc nudc do méd phong
nham c6 thé giam di.

Tir khéa: M6 phong nham; M6 hinh vat ly; Thiét ké nham.

1. M& dau

Trén thé giéi van dé vé nham noi chung van néu 1én mot cach 1y thuyét co ban vé cach
tinh toan nham trong song, kénh thé nao, hoic cho cac bé mit khac nhau véi cac loai vat liéu.
Trong khi xay dung va ché tao mo hinh vat 1y ciia thi nghiém mé hinh thuy luc(TNMHTL) ta
can biét (hodc wdc tinh trudce) duoc nham mé hinh trude khi ché tao, dé tinh toan cac diéu
kién twong tu mo hinh. Nhung chi sau khi xay dung xong mo hinh chiing ta méi xéc dinh
dugc nham thyc ctia md hinh. Do d6 khi biét mé hinh khong dam bao duoc diéu kién twong tu
md hinh thi dd mudn. Hién nay, cdng tac mo hinh héa thiy luc & cac nude chau au, My, An
d6... trude khi ché tao tong thé mo hinh ngudi ta phai thiét ké mé hinh thiry Iyc trén méang
kinh c6 d6 dbc thay dbi dé xac dinh hay udc tinh truéc nham hay hé s6 Chezy cia mé hinh s&
nghién ctru, sau d6 méi c6 s6 liéu nham dé thiét ké mo hinh thuy lyc. Van dé phirc tap, quan
trong nhat trong moé hinh héa thity luc 1a chon nhdm cia mé hinh dam bao cac diéu kién
tuong tuy mo hinh.

Déi v6i long dan ho nhung 1ong song khong bién ddi (m6 hinh vat Iy long cimg) da co
nhleu nghién ctru chi ra cach xac dinh hé s6 nham, tai li¢u “Thuy lyc dong chay hé” [1] Hay
sO tay tinh toan thuy luc Kixélep [2]. Tuy nhién, trong cac tai liéu nay chi trich dan hé sb
nhém theo dac trung long dan chr khong mo ta cu thé vé cach bd tri, mat do, kich thudc vat
liéu. Mot nghién ctru duge tmg dung nhiéu & Viét Nam 1a caa Vién Nghién ctru Puong thity
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Thién Tan [3]. Ho da nghién ctru ting giam d6 nham theo theo dwdng kich hat véi bd tri dang
hoa mai, gi¢i han cua cong thire la duong kinh hat nam trong khoang d < 26,4 mm.

Trong nudc cac Nghién ctru thiét ké mo phong nham trong md hinh hoa thiy luc chua
duoc thuc hién do nhiéu yéu té khach quan: nhu diéu kién sdn md hinh va thiét bi do dac...
Céac don vi ¢ thé thuc hién viéc mé hinh hda thuy luc khi thiét ké nham trong mo hinh chi c6
thé tuong tu nham gitta nguyén hinh va mé hinh trén co s& do tim (cap phdi da va hinh thirc
b tri mé phong nham) dé dam bao muc nude méd hinh phu hop véi thuc té. Viée do tim do
nham ban dau dua vao cac cong thirc kinh nghiém cta Vién Nghién ctru Duong thuy Thién
Tan [3] hay bang tra trong s6 tay thiy luc Kixélep [2]. Tuy nhién, hiéu qua cia viéc md
phong nham dura rat nhiéu vao kinh nghiém cua chuyén gia va mét nhiéu cong strc va thoi
gian thu di thu lai.

Qua cong viéc thuc té cho thdy nhimg nghién ctru trén thé gidi vé mé phong nham khi &p
dung md hinh hoéa thuy luc tai Viét Nam c6 nhiéu khé khin va han ché, nhitng nghién ctru
trong nudc vé ndi dung ndy con chua nhidu. Khi tién hanh mé hinh héa mé hinh thuy lyc, ¢6
bon thong s6 khong thir nguyén can phai dam bao. b6 la bdn thong s6 Froude, s Reynolds,
d6 déc dong chay va do nham (hoic sb Chezy) [2]. Ta can biét nham cua khu vuc nghién ctru
mot doan kénh hodc song ngoai thuce té va nham ctia mo6 hinh. Nguyén hinh da ton tai trong
thuc té 12 mot doan kénh, mot doan song cu thé nén nham cua nguyén hinh coi nhu da biét.
Con mé hinh chua xay dung ching ta chua biét nham ctia mé hinh. Ching ta ciing chi udc
lwong nham m6 hinh theo kinh nghiém hodc cac cong thirc dy bao vé nham. Tir d6 chung ta
thiét k& mo hinh theo nham du bao. Khi x@y dung m6 hinh xong, m¢ nude dé xac dinh duoc
muc nude trong md hinh va tinh toan quy d6i vé nguyén hinh. Néu muyc nude trong mo hinh
sai khéc it v&i nguyén hinh s& do tim va chinh nhdm dugc. Nhung néu myc nudc trong md
hinh sai khac nhiéu véi nguyén hinh sé kho co thé chinh nham duogc, tham tri phai thiét ké,
xay dung lai mé hinh dé dam bao diéu kién tuong ty mo hinh. Trong mot s6 trudng hop, néu
gip mo hinh c¢6 pham vi nghién ciru 16n 12 rat ton kém. Do do, nghién cru m6 phong nham
trong mé hinh héa thay lyc va ddnh gia dién bién mirc nudc 1a can thiét. Piém méi ciia nghién
cta nghién ctru 1a danh gia duoc cac d¢ chénh muc nude theo khoang cach gitta cac hat mo
phong nham (vai hat ¢6 duong kinh tir 5+10 mm).

Nghién ciru thong ké cac thong sb thiét ké ciia mo hinh vat 1y da dugc ché tao va xay
dung cuia mot sb cong trinh da duogc thyc hién tai Vién Nang luong nhu cic cong trinh: Son
La, Hoa Binh mo rong, Lai Chau, laly, Hudi Quang, Ban Chat... (Bang 1).

Bang 1. Thong sb cac cong trinh [4].

R . Tyl mdé do docdoan  Chiéu rong Chieu dai Qminmé Qmax md

T Cong trinh hinh song (%) mohinh(m) mohinh(m) hinh(Is)  hinh (I/s)
1 Tuyén Quang [5] 100 -0,38 3,96 3,91 42,9 188,5
2 Thuong Kon Tum 64 0,49 2,44 1,61 25,0 95,9

[6]
3 Trung Son [7] 100 1,92 1,39 4,96 50,0 130,3
4 Hudi Quang [9] 80 0,64 1,56 1,94 34,9 2255
5 Ban Chit [9] 64 0,00 2,55 6,86 1195 307,0
6 Ban V& [10] 80 1,12 1,42 5,60 47,9 142,7
7 LaiChau[11] 100 0,89 3,67 5,63 95,8 274,0
8 Son La [12] 100 0,73 6,06 6,83 127,0 477,0
9  HoaBinhmo 100 0,42 4,10 16,60 30,2 410,3
rong [13]

10 Cénh Tang [14] 50 2,50 1,80 4,00 43,0 94,6
11 lalymorong [15] 100 1,78 1,28 5,06 13,4 170,0
Min 50,0 04 1,3 4,0 13,4 94,6
Max 100,0 2,5 6,1 16,6 127,0 477,0

B 85,3 0,3 2,7 5,7 57,2 228,7
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Trén co so thong sb, kich thude cac mod hinh da duoc ché tao va thi nghiém tai Vién
Ning luong, diéu kién san béi thiét bi... Nghién ctru di lua chon doan kénh c6 kich thuéce
trung binh va luu luong x4 phit hop véi cac cong trinh di thi nghiém. Thong sé doan kénh
nghién ctru nhu sau: Mit cat kénh: hinh thang; Do doc day kénh: 0,05%; Chiéu rong day
kénh: 1,0 m; Hé s6 mai kénh: m = 1; Chiéu siu kénh: 0,5 m; Chiéu rong mé hinh tng véi do
sau 0,5 m: 2,0 m; Luu lugng thi nghiém: 90 (I/s).

Muc dich nghién ctru: dénh gia su thay d6i myc nudc trong kénh khi mé phéng nham véi
hat c6 duong kinh 5+10 mm so véi thi nghi€ém mo phong nham 1a trat vira xi mang cat. Tir d6
c6 thé Gmg dung dy nhanh cong tac hiéu chinh nham trong cong tac md hinh hoa thiy luc.

2. Phwong phap nghién ctru

2.1. Poi twong nghién ciru

Trong nghién clru nay s€ mo phong mot doan kénh hinh cé chiéu dai 15 m d3 bao gdom
ctra cubi, mat cat ngang hinh thang vé&i chiéu rong day b = 1 m; d6 doc cua mai kénh m = 1;
Do dbc cua day kénh i = 0,05%. Mt bang doan kénh nghién ctru nhu hinh 1.

50

i=0.05%

|

I

\
100.0

50.0

J 15000 J

Kich thugc trong ban vé 1a cm

Hinh 1. Mat bang doan kénh nghién ciu.
Mit cit ngang doan kénh nghién ctru nhu hinh 2.
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Hinh 2. Mit cit ngang doan kénh nghién ctru.

2.2. Vi tri cac mdt cdt va thuy tryc do dac muc nudc trong mo hinh vat ly

Vi tri cc mit cit va thuy truc do dac muc nudce trong moé hinh vat 1y tir mat cat 1 dén mat
cat 9, moi mat cat s€ do muc nude tai 3 thuy truc trén hinh 3.
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Hinh 3. Vi tri c4c thiy truc va mit cit do myc nude trong mé hinh vat 1y,

2.3. C&c truong hop mé phong nham

Trong nghién ctru ndy s& nghién ciru 6 trudng hop md phong nham gom:

— Phuong 4n gbc (TNO) s& md phong nham 1a trat vira xi mang cat (1 trudng hop).

— Phuong an thi nghiém mo6 phdng nham kénh 1a da c6 duong kinh hat 1a d = 5+10 mm
v6i 5 truong hop khodng cach gitra cac hat la 2,5d; 5d; 7,5d; 10d; 15d (TN1).

Tong hop cac trudng hop md phong nham va thong sb cac thi nghiém xem bang 2.

Bang 2. Cac truong hop mo6 phong nham.

Thw Tén thi Luu lwgng thi  Muc nu:()'c khéng Ghi chi
tw nghiém nghiém (I/s) ché (m)
1 TNO 90 0,510 M6 phong nham la trat vira xi mang cat
2 TN1-2,5d 90 0,510 Mo phong nham 1a da c6 duong kinh hat d =
5-10mm, khoang cach gilta cac hat la
2,5*@duong kinh (d = 10 mm)
3 TN1-5d 90 0,510 M& phong nham la da c6 dwong kinh hat
d=5-10mm, khoang cach gilra cac hat la
5*duong kinh (d = 10 mm)
4 TN1-7,5d 90 0,510 Mo phong nham 1a da c6 duong kinh hat
d=5-10mm, khoang cach gilra cac hat la
7,5*duong kinh (d = 10 mm)
5 TN1-10d 90 0,510 Mo phdong nham la da c6 duong kinh hat
d=5-10mm, khoang cach gifta cac hat la
10*duong kinh (d = 10 mm)
6 TN1-15d 90 0,510 Mo phéng nham la da c6 duong kinh hat d =
5-10 mm, khoang cach gilta cac hat la
15*duong kinh (d = 10 mm)
2.4. Thiét bj do dac

Luu luong dau vao dugc khéng ché bang mang luong chit nhat ¢ do chinh xac 1+2%
lru lrong xa. Khdng ché muyc nudc ha luu la kim do myc nude voi sai s6 do £1/10 mm. bo
dac muc nudc tai cac mat cat thuy tryc la may thuy binh Leica NA c6 d¢ chinh xac: Sai 5O
chuan trén 1km do di do vé: + 2,0 mm. Cac thiét bi do dac xem hinh 4a, 4b.
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Hinh 4. (a) Kim do muc nudc ha luu; (b) May thiy binh Leica NA.

2.5. Thu théip va xir Iy s6 liéu

Dir liéu muc nudc cua cac thi nghiém dugce thuc hién theo cac quy dinh cua tiéu chuin
Viét Nam vé thi nghiém mé hinh thuy luc [16]. Cu thé trong nghién ctru nay s& mé ta ché do
thuy luc trong kénh va do dac muc nudec tai cac thuy tryc va tinh myc nude trung binh cua
mit cit theo cong thire 1.

Trong d6 Hip 13 muc nudc trung binh mit cit (m); Hila myc nude tai thuy truc thir i cia
mat cdt (m); 1 1a so thuy tryc cua mat cat; n 1a tong so6 thuy truc cua 1 mét cat, n = 3.

3. Két qua va thao luin

3.1. Ché do thuy luc va dwong muc nuoc doc kénh cua thi nghiém TNO

Phuong an m6 hinh vat Iy dugc mé phong nham trong kénh 1a trat vira xi mang cat xem
hinh 5a. Thi nghiém x4 luu luong dau vao kénh 1a 90 I/s va khéng ché myc nudc & cudi kénh
tai mat cit 913 0,51 m. Sau khi dong chay 6n dinh (hinh 5b) thi tién hanh do dac muc nudc tai
cac thuy truc va mat cat do. Két qua muc nudc trung binh mat cit cua thi nghiém TNO xem
bang 3 va hinh 6.

Hinh 5. (a) Hinh anh m6 phong nham cua thi nghiém TNO; (b) Ché d6 thuy lyc cua thi nghiém TNO.
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Bang 3. Cao d myc nudc trung binh mat cit thi nghiém TNO.

Khoang cach Muc

Z Pay kénh (m) J day kénh (%) J méit nwée (%)

cong ddn (m) nwéc (m)
1 0,000 0,400 0,525
2 1,500 0,3993 0,05 0,524 0,07
3 3,000 0,3985 0,05 0,523 0,08
4 4,000 0,3980 0,05 0,522 0,12
5 5,000 0,3975 0,05 0,520 0,15
6 6,000 0,3970 0,05 0,519 0,15
7 7,000 0,3965 0,05 0,517 0,20
8 8,500 0,3958 0,05 0,514 0,20
9 10,000 0,3950 0,05 0,510 0,23
Tric doc dwong mit nwéc; thi nghigm TNO
0,58
0,53
B .
:§' 0,48
(3
——Z Déy kénh (m)
0.43 —=—TNO
0,38
0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
Khodng ciach (m)

Hinh 6. Budng myuc nudce doc kénh thi nghiém TNO.

3.2. Ché d¢ thuy lyc va dwong myc nuoc doc kénh cua thi nghiém TN1.

M®4 hinh vat Iy mo6 phong nham trong kénh ho 1a da c6 duong kinh hat tr 5+10 mm véi
cac khoang cach hat la: 2,5d; 5d; 7,5d; 10d; 15d. So dd mo phdéng nham va cac hinh &nh mo
phong thyc té trong mé hinh vat 1y xem cac hinh 7 dén hinh 11.

Thi nghiém xa luu lwong dau vao kénh 1a 90 I/s va khdng ché muc nudc & cudi kénh tai
mit cat 912 0,51 m. Sau khi myc nudc 6n dinh (Hinh 12a, 12b) thi tién hanh do dac muc nude
tai cac thuy tryc va mat cat do. Két qua muc nudc trung binh mat cit cha thi nghiém TN1 xem
bang 4 va hinh 13. Chénh léch cao d6 muc nudc trung binh mat cit thi nghiém TN1 va TNO
xem bang 5.

(@) @ @ @ @
Sf"@@@@@G@E
o ® ® ® ®
8.fﬁ@@@@@@@€
o @ @ @ @
8fﬁ@@@@@@@€
o @ @ @ @
%ﬁf—@@@@@@@e
N

250 2.50 250 2.50

Hinh 7. (a) So d6 m6 phong nham cua thi nghiém TN1-2,5d; (b) Hinh dnh md phong nham cua thi
nghiém TN1-2,5d.
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Hinh 8. (a) So @ mo phong nham cua thi nghiém TN1-5d; (b) Hinh anh mé phong nhdm cta thi

nghiém TN1-5d.
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Hinh 9. (a) So &6 m6 phong nham cia thi nghiém TN1-7,5d; (b) Hinh anh mé phong nham cua thi

Hinh 10. (a) So &6 m6 phong nham cua thi nghiém TN1-10d; (b) Hinh anh mé phong nham cua thi

nghiém TN1-10d.
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Hinh 11. (a) So &6 m6 phong nham cua thi nghiém TN1-15d; (b) Hinh 4nh mo phong nham ctia thi
nghiém TN1-15d.

Hinh 12. (a) Ché do thuy lyc cua thi nghiém TN1-2,5d; (b) Ché do thuy Iuc cta thi nghiém
TN1-15d.

Bang 4. Cao do myc nudc trung binh mit cat thi nghiém TN1(m).

Khoéng cach Z Day Cao d) muc nwée trung binh mit cit ciia cic thi nghiém

cong don (m)  kénh (m) TN1-2,5d TN1-5d  TN1-7,5d TN1-10d TN1-15d
1 0,00 0,400 0,564 0,556 0,550 0,545 0,539
2 1,50 0,399 0,559 0,552 0,547 0,542 0,536
3 3,00 0,399 0,555 0,548 0,543 0,538 0,534
4 4,00 0,398 0,552 0,545 0,540 0,535 0,531
5 5,00 0,398 0,548 0,542 0,537 0,533 0,529
6 6,00 0,397 0,544 0,537 0,533 0,529 0,526
7 7,00 0,397 0,539 0,532 0,529 0,526 0,522
8 8,50 0,396 0,528 0,522 0,520 0,518 0,517
9 10,00 0,395 0,510 0,510 0,510 0,510 0,510

Bang 5. Chénh Iéch cao d§ myc nudc trung binh mat cit thi nghiém TN1 va TNO (m).

MC Lcd Cao d¢ day TN1-2.5d TN1-5d TN1-7.5d TN1-10d TN1-15d
1 0,00 0,400 0,039 0,031 0,025 0,020 0,014
2 1,50 0,399 0,035 0,028 0,023 0,018 0,012
3 3,00 0,399 0,032 0,025 0,021 0,015 0,011
4 4,00 0,398 0,030 0,023 0,019 0,014 0,010
5 5,00 0,398 0,028 0,022 0,017 0,013 0,009
6 6,00 0,397 0,026 0,019 0,015 0,011 0,007
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MC Lcd Cao do day TN1-2.5d TN1-5d TN1-7.5d TN1-10d TN1-15d
7 7,00 0,397 0,023 0,016 0,012 0,009 0,006
8 8,50 0,396 0,014 0,008 0,006 0,005 0,004
9 10,00 0,395 0,000 0,000 0,000 0,000 0,000

Tric doc dwong mit nwéce; thi nghiém TN1

Cao dg (m)
o
oS
(e e]

—— Z bay kénh (m) ——TNO
----- TN1-2.5d == TN1-5d
— -+ TN1-7.5d —=— TN1-10d
0,43 —+— TN1-15d
0,38
0,0 2,0 4,0 6,0 8,0 10,0
Khoang cach (m)

Hinh 13. Puong muc nude doc kénh thi nghiém TN1.

4. Két luin

+ Chénh 1éch muc nudc gitra thi nghiém TN1 va thi nghiém TNO ty 1€ thuan v&i méat do
thanh phan hat, mat d6 hat cang day thi d6 chénh nay cang 16n (hinh 13).

+ Két qua thi nghiém cho thay véi da c6 duong kinh tir 5+10 mm, d6 déc mat nude ctia
thi nghiém trat vira xi mang khoang 0,08+0,2% thi khi thay d6i mat d6 hat d6 chénh muc
nuée(Ah) ctia phuong an goe (TNO) va phuong 4n mo phong nham bang d4 c6 duong kinh
5+10 mm (TN1) c6 thé 1én dén Ah = 0,039 m (Bang 5), véi ty 1é mo hinh 1/100 thi Ah = 3,9
m.

+ Khi thiét ké mo phong nham trong mé hinh vat 1y c6 thé ap dung nhimng két qua cta
nghién ciru nay dé hiéu chinh myc nuéc trong mé hinh phu hop vai nguyén hinh.

+ Han ché ctia nghién ctru: Nghién ctru méi chi nghién ctru mé phong nham theo 1 cip
phéi hat c6 duong kinh hat d = 5+10 mm, thuc té s& c6 rat nhidu cép phéi hat khac can duogc
nghién ctru thém. Trong nghién ciru méi chi dé cap dén do déc mat nude cua phuong an ban
dau 13 0,08+0,2%. Nhitng truong hop c¢6 d6 ddc mit nude nam ngoai khoang 0,08+0,2%
cling ¢ thé ap dung theo nghién ctru ndy nhung hiéu qua cua viéc dang muc nude do méd
phong nham c6 thé giam di.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: L.N.T.; Lya chon phuong phap nghién
ctru: L.NT.; Xr 1y s6 liéu: L.N.T.; Viét ban thao bai béo: L.N.T.; Chinh stra bai bao: L.N.T.
Loi cam on: Nghién ctru nay duoc thuc hi¢n dudi sy tai trg cua dé tai nghién ctru khoa hoc
va phat trién cong nghé cip B6 Cong Thuong: Nghién ciru thiét ké nham trong mé hinh thi
nghiém thay lyc, ma s6 DPTKHCN.041/20.

L1 cam doan: Téc gid cam doan bai bao nay 1a cong trinh nghién ctru cua tac gia, chua dugc
cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day.
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Experimental study, assess the change of water level in the
channel when simulating roughness with particles with diameter
5+10 mm

Le Nguyen Trung'”

Lnstitute of energy, Ministry of Industry, Vietnam; No. 6 Ton That Tung, Hanoi, Vietnam;
lenguyentrung80@gmail.com

Abstract: Rough simulation in the physical model of the hydraulic model experiment is
very important to affect the error of the model experiment. Currently, the way to simulate
roughness in physical models in Vietnam is to gradually test the roughness to achieve the
actual water level, so it takes a lot of time and effort. This study will evaluate the water level
changes in the canal when simulating roughness: sand cement mortar (TNO); stones with a
diameter of 5+10 mm (TN1). Research results show that: when the water surface of the TNO
experiment has a slope of 0.08+0.2%, the water level difference of the TN1 and TNO
experiments is directly proportional to the simulated particle density of the experiment.
TN1. The water level difference can be up to Ah = 0.039 m (corresponding to the model
scale of 1/100, then Ah = 3.9 m). So, when designing roughness simulation in the physical
model, it can be used according to the results of this study to correct the water level in
accordance with reality. The cases with water surface slope outside about 0.08+0.2% can
also be applied according to this study, but the effect of water level rise due to rough
simulation can be reduced.

Keywords: Simulate roughness; Physical model; Matte design.
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Tém tit: Bai bao trinh bay két qua p dung than sinh hoc san xuat tir phu pham ndéng nghiép
dé hép phu xanh methylene (MB) trong moi truong chat 1ong. Biochar tao thanh tir sinh
khdi phu pham ndng nghiép cé dién tich bé mat riéng 16n, ham luong thanh phan nguyén t6
carbon (C), hydrogen (H), oxygen (O) va nitrogen (N) chiém ty 1€ cao. Pbi véi viée tng
dung than sinh hoc vao xur Iy méi trudng cho thdy kha ning hip phu mau va budc dau da
dat nhimng két qua kha quan. Mau than sinh hoc tir phu phadm rom ra nhiét phan & nhiét o
400°C duoc lya chon dé khao sat kha nang hap phu xanh methylene. Két qua cho thiy dung
luong hap phu gia ting va dat cuc dai & nong do xanh methylene 200 mg/L. Than sinh hoc
v6i kich thuéc min (biochar 212 um) thé hién hiéu qua hap phu xanh methylene tot nhét &
ngudng hap phu bao hoa 6,3 mg/g. Kha ning hap phu xanh methylene co thé dat hiéu qua
> 75%. Nguyén nhan c6 thé Iy giai boi boi wu thé dién tich bé mat riéng 16n, su da dang hé
thdng kich thuéc 16 x6p bén trong cau trac than sinh hoc va bé mat cua chang ¢ thé cung
cap nhém chac quan trong nhu —OH, C=0. Nhu viy, nghién ctru tng dung than sinh hoc
tao thanh tir sinh khéi phu pham nong nghiép trong xtr Iy nudc 6 nhiém chi ra tiém ning
trong tuong lai.

Tir khoa: Hap phy; Than sinh hoc; Xt Iy nuéc; Nong nghiép; Sinh khéi.

1. Dat van dé

O nhiém mai trudng nudc 1a mot trong nhing van dé quan trong can dugc quan tam giai
quyet trong béi canh hién nay [1-3]. Thyc té cho thay trudc cac 4ap luc hoat dong cua phat
trién kinh té — xa hoi, cac ngudn nude da bi 6 nhidm va cé dau hiéu suy thoai [4]. Do d6, nhu
cau cap thiét nghién ciru ap dung cac bién phap nham dé xuat khic phuc su 6 nhiém theo
hudng phat trién xanh, bén virng sinh thai va than thién maéi truong [5-6]. Péc biét nhu cac
san pham biochar ¢ ngudn géc tir sinh khéi hay phu pham ndng nghiép dong vai tro hap phu
va vat liéu mang sinh hoc than thién c6 kha nang loai bo hop chét hitu co, cac chét hoat dong
bé mit, chat 6 nhidm dinh dudng (N, P) tir cac loai nude thai khac nhau [7— 8]. Qua trinh tmg
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dung biochar tir cic san pham sinh khéi nong nghiép dé ‘ung dung hép thu cac kim loai doc
da duoc thyc hién [9]. Két qua thé hién kha ning thay thé cac vat licu hap phu xir Iy 6 nhiém
moi truong hiéu qua. Hon nira, biochar con ¢6 kha nang xu ly ngudn khang sinh trong nudc
nhidm ban, ngin ngira cac mbi nguy rai ro vé strc khoe [10].

Trong linh vuc xir Iy moi trudng nudc, hién cé nhiéu nd lyc Gng dung biochar vao viéc
loai bo, xir Iy cac thanh phan, tac nhan nhidm bén trong nudc thai [8, 11, 12]. Biochar dugce
xem nhu la tac nhan hép phu tot d6i v6i cac loai nude thai nhu chin nudi, giét mo gia suc/gla
cam va dién hinh 1a c&c tac nhan 6 nhiém hitu co [13]. Theo nghién ctru khéc cho thay hiéu
qua loai trir cAc chét 6 nhidm nhuw COD, TN, NH4*, PO4>, TP va dic biét co thé dat hiéu suét
cao trén 90% dbi voi COD [14]. Twong tw, nghién ctru vé kha ning xur Iy NH4* bing than
sinh hoc ¢6 ngudn gdc tir 16i ngd cho thdy su hap phu tuan theo co ché vat Iy/hoda hoc va tuy
thudc vao pH moi truong [15]. Gan day, nghién ctru trén ddi tuong than triu da cong b veé
loai than sinh hoc giau nguén carbon, va duoc bién tinh boi cac cach hoat hoa khac nham gia
tang hiéu suét xir 1y cac hop thanh phan 6 nhidm hitu co trong nude [16]. Trong do, cac thur
nghiém duoc thiét ké dang mé danh gia hiéu qua khir mau cua than trdu tir tinh dwoc két hop
v6i nano sat (Feo) héa tri zero (BC600—-mag—nZVI) cho ddi twong nude thai nganh dét
nhudm, bao gdm cé4c loai thuéc nhudm hoat tinh nhu: d6 (RR195), vang (RY145), va xanh
(RB19) [16].

Xem xét bdi canh Viét Nam cho théy dac thu cia nude nong nghiép, san xudt nhiéu loai
lGa nude khac nhau phuc vu cdc nhu cau nhu tiéu dung, xuat khau. Hoat dong thu gom, tén
dung xr 1y cac phy phdm nong nghiép dé giam nhe tac dong 6 nhidm méi trudng van con
kha nhiéu thach thirc, kho khan, nhat 1a ¢ cac vua lua nuge thuge dong bang séng Ctru Long
[17]. Béi dién voi nhimg mdi nguy do6, nhu cau cip thiét tap trung nghién ciru dé xuat giai
phap phu hop han che nhing anh huong tiéu cuc cua cac qua trinh thai bo, dét chay khong
kiém soat nhirng ngudn phu pham rom ra ndy. Nghién ciru trude day da bude dau dung rom
ra dé san xuat thanh ning luong [17] va sau d6 chuyén doi thanh than sinh hoc dé tao ra
ngudn ning luong thay thé va ngudn thu nhap cho néng dan. Tuy viy, hoat dong thu gom
tmg dung cho cic muc dich xir 1y, loai bé 6 nhiém mai trudng van con bo ngd. Trén co s&
do, viéc nghién ctru thu nghiém ap dung biochar c6 ngudn gdc phu pham noéng nghi€p (rom
ra) trong bbi canh cy thé & dong bang song Ciru Long s€ dap tng tinh hinh va nhu céu thyc
tién [18]. Muc dich chinh cia nghién ctu bao gom: (i) khao sat qua trinh san xuit va danh
gia dic diém cua than sinh hoc (biochar) tir phu pham ndng nghiép; va (ii) tién hanh khao sat
kha nang tng dung than sinh hoc dé xir Iy tic nhan 6 nhiém nudc—truong hop dién hinh hap
phu xanh methylene (MB). Két qua nghién ctru co y ‘nghia quan trong khong chi loai bo cac
chat 6 nhiém, bao vé mdi truong ma con gdp phan tiép can phat trién nong nghiép bén virng.

2. Phuwong phap nghién ciru

2.1. Poi twong va pham vi nghién ciru

* Pdi twong nghién ctru: Sinh khdi phy pham nong nghiép (rom ra) dugc thu gom ¢ dia
ban huyén Go Cong Tay, tinh Tién Giang. Bang 1 trinh bay dic diém thanh nguyén liéu nén
tir phu pham rom ra sir dung cho qua trinh san xuét than sinh hoc.

Bang 1. Dic diém thanh nguyén liéu san xuét than sinh hoc.

Théng s6 Pon vi Gia tri
Pudng kinh mm 85-90
Chiéu dai mm 200-400
Po 4m % <10
Nhiét luong kcal/kg 3986-4100

Khdi lugng tro % <17
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Thong ) Pon vi Gia tri
Khdi lugng riéng g/lcm?® 1,05
Ham lugng carbon % >65
Ham lugng Iuu huynh % <0,01
Ham lugng nito % 0,44

* Pham vi nghién ctru: Huyén Go Cong T4y, tinh Tién Giang.

Vi toa do dia ly tur 106°28°29-106°41°47” kinh do Pong va tir 10°13°477-10°26°00”
vi 46 Béic, GO Cong Tay la huyén ndm vé phia Pong cua Tién Giang, ndm sau trong ndi dja.
Trung tdm huyén nam cach thanh phé My Tho vé huéng Dong 26 km, céch thi xd Go Cong
vé hudng Tay 12,2 km va thanh phd H6 Chi Minh khoang 73 km. Huyén c6 téng dién tich
tir nhién 12 184,48 km? va quy mé dan sé 127753 nguoi.

Diéu kién khi hau huyén Go Cong Tay c6 dic trung nén nhiét cao, bién do nhiét ngay
dém nho, khi hau phan chia 2 mua rd rét (mua mua: thdng 5-11 va mua kho: thang 12—4 nam
sau). Nhiét do trung binh 27°C, chénh 1éch giira cac thang 3—5°C, luong mua trung binh thap
< 1300 mm/nim, do 4m trung binh 79-82%. Ngoai ra, s6 gio ning kha cao (2400-2600 gid)
va co6 su phan hda theo mua.

2.2. Quy trinh san xudt than sinh hoc

{ Phy phim néng nghiép }
[ Sin xuit biochar (300°C, 400°C va 500°C)

&

biochar pPHzpe. C. H, O. N.) k¥ thuit SEM

=

[ Hiéu sudt ][ Diic tinh héa 1y (pH, ] [ Céu tric SSA, ]

[ Khio sat kha ning hip phu xir Iy nuée

&

‘ Biochar 212 um ] ‘ Biochar 600 pm ] ‘ Biochar 1000 pm ]

U

[ Giii phap va kién nghi ]

Hinh 1. Khung céu trac nghién ctru.

Lién quan dén quy trinh san xuét than sinh hoc, biochar thudng nhiét phan & cac diéu
kién yém khi, han ché oxy ¢ nhiét d6 thap (< 700°C) [19]. Tuong tu, biochar dugc thir nghiém
va tién hanh nhiét phan phy phidm rom ra véi cac mirc nhiét d6 300°C, 400°C va 500°C [20].
[21] ciing d3 thuc hién v6i cac thue nghiém & cac mirc nhiét phan 1an luot 300°C, 400°C,
500°C, 600°C va 700°C. Nhin chung, véi yéu té nhiét d6 thich hop s& duy tri ham luong
thanh phan nguyén t6 carbon can thiét nham dam bao chét luong san pham cua biochar [22].
Trong nghién ctru nay, than sinh hoc (biochar) dugc san xuit theo quy trinh diéu ché tir
nghién ciru [18]. Hinh 2 thé hién chi tiét so dd cau trdc 1o dot nhiét phan than sinh hoc. Lo
dbt co dang hinh tru tron, dugc xay béng gach nung, d6 day cach nhiét bdi 16p tudong 20 cm.
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Than sinh hoc duoc san xuit & cac nhiét dd 300°C, 400°C va 500°C véi ché do dbt van hanh
6 gio.

(a) Buéng dot (b) Crea cham hira (c) Miéng Io

/“_\ 4 @ R=5cm

(d) Cira thong khi

2cm
30 cm «—>

H=100cm 4 cm

A
v

20 cm

(e) Thanh ghi Io

1,0m

E - () Vdchngan bang gach

Hinh 2. So dd cu tao mé hinh san xudt than sinh hoc [18].

2.3. Khdo sdt khd ndang hdp phu xir Iy nude

Hoat dong nghién ciru duogc bd tri ¢ dicu kién méi truong phong thi nghiém (lab—scale)
vé6i vat liéu than sinh hoc diéu ché & 3 muc nhiét phan khéac nhau (300°C, 400°C va 500°C).
Céc thi nghiém duoc bb tri voi nguyén tac 3 1an lip lai ¢ cac diéu kién gidng nhau: Cén chinh
xé&c 1,0 gram vat liéu hip phu cho vao céc binh tam gi4c (dung tich V = 100 mL) chira 50
mL céc dung dich xanh methylene nong d6 0-300 mg/L (pH = 7,5); tién hanh lic déu hon
hop va thyc hi¢n tién trinh hép phu & diéu kién nhiét do phong; sau khoang thoi gian hép phu
(90 phit), thu mau dung dich bang cach loc hdn hop va tién hanh xac dinh néng d6 MB con
lai. Ngoai ra, nghién ctru tién hanh lua chon 3 kich thudc hat vat liéu phé bién (212 pm, 600
UM va 1000 pum) dwa theo tiéu chuan ASTM (American Society for Testing and Materials)
dé khao sat qua trinh hép phu MB. Qua d6, danh gia kha nang hép phu cua vét li¢u loc than
sinh hoc dua trén cac loai kich ¢& khac nhau.

2.4. Phan tich phong thi nghiém

Pbi v6i cac thong s6 chi tiéu méi truong nhur pH, d6 mau duoc xac dinh theo cac phuong
phéap chuan TCVN va APHA [23]. Trong do, chi so pH do bang may cam tay pH Meter S20
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(Mettler Toledo SevenEasyTM), gi tri d6 mau dugc xac dinh bang may quang phd UV-VIS
(Model: T80+, UK) ¢ budc song A = 650 nm.

CAc thong s hoa ly cua than sinh hoc (biochar) xac dinh dinh luong theo hudng dan cia
The International Biochar Initiative (IBI) [18]. Céu trac vat Iy bé mit biochar dugc xem xét,
danh gia bang kinh hién vi dién tir quét (SEM).

2.5. Phirong phdp thong ké va xir Iy s liéu

Dit liéu nghién ctru dugc thdng ké, tinh toan CAc gid tri trung binh (average) va do léch
chuén (+SD). Hiéu qua xir Iy tic nhan 6 nhiém tinh toan theo cong thic: H (%) = [(CO —
Ce)/C0]%x100. Trong d6, CO va Ce (mg/L) lan luot 1a ham lwong tac nhan 6 nhidém trude va
sau xtr ly. Ngoai ra, dé phat hién sy khac biét giita cac tri trung binh, nghién ctru sir dung
phan tich ANOVA murc ¥ nghia p < 0,05. T4t ca sb liéu duogc bién tap, xt Iy biang phan mém
phan tich théng ké SPSS 16.0 va biéu dién do hoa bang phan mém Origin 9.0.

3. Két qua nghién ctru va thao luin
3.1. Khao sat qua trinh san xudt va ddc diém than sinh hoc

Bang 2. Hiéu suat biochar tao thanh tir phu pham rom ra.

Hiéu suit, % Khéi lwgng riéng, g/cm3
A A ~~ A ~~ A 2
Nhigtdo Trung binh }Zﬁlll%cnh Trung binh }Zﬁ;%cnh SSA, Mg
300°C 54,43 2,03 1,07 0,07 316+12
400°C 62,43 1,33 1,23 0,11 328+5,6
500°C 45,54 2,66 0,91 0,04 305+3,1

Chui thich: SSA— Dién tich bé mat riéng.

Bang 2 trinh bay hiéu suat biochar tao thanh tir phu phim rom ra & cac diéu kién, qua
trinh nhiét phan khac nhau. Déc tinh hoa 1y quan trong cua than sinh hoc nhu pH, pHzpc, ham
luong do tro (%), va dién tich bé mit riéng (SSA) dugc thé hién ¢ cac Bang 2-3. Gia trj do
pH ¢ diém dién tich zero (pHpzc) ctia cac loai than biochar xac dinh véi céc tri s& 6,25
(biochar 300°C), 6,71 (biochar 400°C) va 8,51 (biochar 500°C). Két qua nay twong dong véi
gia tri ctia cac loai than hoat tinh da duoc cong bd trude day [16, 24]. Tuy nhién, ham luong
tro (%) nam trong khoang gia tri thip hon ham lugng so v6i mot s6 nghién ctru khac [16, 24].
Nhin chung, ham luong tro thap cho thay khéi lugng biochar thu duoc ¢6 xu huéng tét hon.
Noi dung thong tin ddc diém thanh phan than sinh hoc diéu ché ¢ cac muc nhiét phan khac
nhau mo ta chi tiét & Bang 3.

D maga HV w
23 mm 600x 5.00kV 345 ym

Hinh 3. Anh SEM bé mit than sinh hoc truéc (x1200 mag.) va sau hap phyu (x600 mag.).
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Ngoai ra, anh chup kinh hién vi dién tir quét (SEM) cho thay dién tich bé mat va kich
thudc 15 rong c4u trac than sinh hoc dat yéu cau. Cu thé, Hinh 3 cho thay hinh dang bén ngoai
cdu triic be mat cua hat than sinh hoc. Phan tich cho thay than san xuét & nhiét 6 400°C c6
két qua tét véi ham lugng thanh phan nguyén té carbon (C), hydrogen (H), nitrogen (N) va
oxygen (O) chiém ty & cao véi lan luot 66,1%, 3,72%, 2,91% va 25,6%. Hon nita, hiéu suat
tao than biochar dat ty 1€ cao nhét (62,43+1,33%) & ché do nhiét 400°C. Do dé, nghién cau
str dung mau than nhiét phan ¢ diéu kién 400°C dé khao sat, danh gia kha nang hap phuy, loai
bo xanh methylene (MB).

Bang 3. Thanh phan than sinh hoc sir dung trong thi nghiém.

Thanh phin nguyén té (trung binh + d9 1éch chuén)
Biochar pH pHzrc
C, % H, % N, % O, % H/C 0O/C (N+O)/C Dj tro, %

300°C  62,1+0,71 4,31+0,05 3,07+0,04 30,1+0,52 0,82 0,37 0,40 21,35+0,08 6,85+0,81 6,25

400°C  66,1+0,08 3,72+0,07 25,6+0,08 0,67 0,28 0,33 26,81+0,21 7,13+1,52 6,71
2,91+0,09

500°C  64,4+1,17 1,26+0,06 1,34+0,04 32,5+1,12 0,24 0,36 0,35 25,54+0,14 7,29+0,27 8,51

3.2. Pdnh gid kha nang xit Iy tdc nhdn 6 nhiém cia than sinh hoc

Biochar thuong dugc xem xét sir dung trong cac hoat dong xir Iy tac nhan 6 nhiém moi
truong, bao vé stc khoe [12, 25]. Bé danh gia kha nang hip phu tic nhan 6 nhiém mau (xanh
methylene), nghién ctu khao sat véi day nong do (C0) dao dong tir 0, 20, 30 dén 300 mg/L.
Ham luong MB trudc va sau thi nghiém véi cac kich thude than sinh hoc (biochar 212 pm,
biochar 600 um va biochar 1000 pm) duoc tom lugc trong Bang 4. Két qua thir nghiém cho
thdy su giam rd rét ndng d6 MB & cac ham luong khac nhau, dic biét tir 30-200 mg/L
(biochar 212 pm), 20-100 mg/L (biochar 600 um) va 20-80 mg/L (biochar 1000 pm). Nhu
vay c6 thé nhan thay kha nang ap dung ché pham than sinh hoc tir phu pham ndng nghiép
(rom ra) phuc vu viéc giam thiéu tac nhan 6 nhiém nudc.

Bing 4. Ham lugng MB trugc va sau thi nghiém véi cac kich thude than sinh hoc.

Néng d6 MB ban Biochar 212 tlmA Biochar 600 tlrrl Biochar 1000 Aw?
du (mg/L) Tr\ung bo le.;ch Tr\ung bo lt_zch Tr\ung bo lg;ch
binh chuin binh chuin binh chuin

20 53 0,2 35 0,2 6,8 0,5

30 11,3 0,4 48 0,2 8,5 0,5

40 11,7 1,0 57 0,3 11,5 0,4

50 14,1 0,4 7,0 0,2 12,7 0,3

60 15,0 0,1 81 0,2 15,0 0,4

70 18,1 0,3 11,7 0,2 18,3 0,5

80 19,8 0,5 12,4 0,4 20,1 04

100 24,9 0,2 13,1 0,1 29,7 31

150 47,9 0,7 43,3 1,0 50,1 1,0

200 73,2 0,9 77,9 0,4 86,3 2,0

250 193,7 03 174,6 19 197,9 0,6

300 231,8 0,3 214,9 6,6 236,3 0,5

Chu thich: MB — Xanh methylene; cdc tri trung binh + do léch chudn (SD) thé hién két qud sau thi nghiém.
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Nghién ctru [26] dé san xudt biochar tir rom ra xtr Iy nudc thai véi cac ché do 400°C,
600°C va 800°C. Két qua chi thi ché do dot 400°C c6 hiéu qua hip phu NOs~ tét nhat, véi
hiéu suat 88%. Trong nghién ctru nay, hiéu suat hip phu MB va dung luong tinh toan di véi
cac loai kich thudce than sinh hoc dugc thé hién cac Hinh 3-5. Trong d6, dbi véi biochar 212
um chi ra kha ning hap phu tét dbi véi xanh methylene & khoang nong d6 dao dong kha rong,
tir 20 dén 200 mg/L. So sanh vdi cac két qua trude day chi ra qua trinh hip phu t6i wu & pH
> 7, thoi gian can bang hap phu dat sau 60 phat, phi hop mé hinh déng nhiét Langmuir cho
qué trinh hap phu NH4* trén than bién tinh, va dung lugng hap phu t6i da (gmax) 12 16,6 mg/g
[15]. i véi thi nghiém biochar 212 pm cho thiy dung luong hap phu gia tang va dat gia tri
cuc dai & ndng do xanh methylene 200 mg/L. Ngudng hap phu bdo hoa dbi vai biochar thu
duoc tuong duong 6,3 mg/g.
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Hinh 4. Hiéu suat hip phu xanh methylene (MB) cua biochar 212 pm.
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Hinh 5. Hiéu suat hip phu xanh methylene (MB) cua biochar 600 pm.
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Két qua tuong tu dbi v6i hap phu MB cho thdy khoang gia tri bién thién trong khoang
20 dén 100 mg/L dugc hap phuy tét bai than biochar kich thude 600 pm. B4i véi than c6 kich
thudc 16n hon (biochar 1000 pm), kha ning hap phu MB dat hiéu sut cao, bién thién tir 20
dén 80 mg/L. Ddng thai, qua trinh hap phu chi thi hiéu qua cao va cé thé dat ngudng 87%
(biochar 600 pm) va 75% (biochar 1000 um). Nhu vay, cac két qua khao sat cho biét kich
thuéc than cang min thi cang c6 kha ning hap phu chit nhuém mau nhu xanh methylene.
Diéu nay co thé Iy giai boi su vu thé lién quan dén dién tich bé mat riéng 16n (30,5-32,8
m?/g), su da dang hé thdng kich thudc 156 hong (15 x6p) bén trong cau trac than sinh hoc va
bé mat biochar c6 thé cung cip nhém chic quan trong nhu —OH, C=0, v.v.. [12, 25, 27].
Thém vao do, biochar con duoc xem nhu 1a vat liéu hép phu hitu hi¢u, xtr Iy loai bé mau than
thién méi truong va cd chi phi thich hop [25]. C6 thé thdy qua trinh loai bd mau (methyl) nho
su két hop cuia biochar d3 thac ddy hiéu qua xur 1y tac nhan 6 nhiém [28].
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Hinh 6. Hiéu suét hap phu xanh methylene (MB) cua biochar 1000 pm.

Ngoai ra, so sanh nang luc hap phu loai bo MB cuia cic loai than sinh hoc & cac kICh
thude hat khac nhau cho thay biochar co kich thuéc min (biochar 212 um) dat hiéu qua t6t
nhit (p<0,05). Diéu nay htra hen trién vong trong qua trinh ap dung dé xir Iy cac ngudn nude
bi nhiém ban va 1a mot trong nhitng huéng tiém ning c6 tinh tng dung cho tuong lai.

4. Két luén

Két qua nghién ciru da cho thay kh01 lwgng than sinh hoc ¢6 ngudn goc phu pham rom
ra co cac ddc tinh dap tmg kha nang trién khai ap dung xir Iy ngudén nude nhiém ban. Phuong
phap san xuat thoa min yéu cau tiéu chi don gian, dé véan hanh, phu hop trong diéu kién quy
md ho gia dinh, voi thoi gian nhiét phan tuong ddi ngan Cac qua trinh thi nghiém biochar
¢6 kich thudc min (biochar 212 um) dat hiéu qua hap phu xanh methylene. Co ché loc dua
vao vit liéu hép phu biochar dé khir cac chat 6 nhiém phu thudc vao cac yéu té dién tich bé
mat riéng, d rong cau trac vat liéu va liéu lwong héap phu. Ket qua nghién ctru cho thay tiém
nang san xuat va tmg dung biochar xir 1y, lam sach cac ngudn nudc bi 6 nhiém. Tuy nhién,
han ché ctia nghién ctru chua thuc hién khdm pha kha ning xu 1y hap phu tic nhan 6 nhiém
mau ddi voi cac mau nude thai thuc, c6 mac do 6 nhidm mau cao, dién hinh nhu nuée thai
dét nhuém. Do d6, dinh hudng nghién ciru trong thoi gian t&i rat can nhitng phat trién chuyén
sau nham giai quyét bai toan kiém soét, quan 1y va bao vé méi truong hién nay.

Pong gép cia cac tac gia: Xay dung y tudng nghién cuu: N.T.Q.H., N.C.M., NM.K,;
Phuong phéap nghién cuu: N.C.M., NNM.K,, D.Q.T., B.T.C.N., N.T.Q.H.; Phan tich, danh gia
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Removal of contaminated water by adsorption using biochar
derived from agricultural by—product biomass
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Abstract: This paper presents biochar application derived from agricultural by—products
for methylene blue (MB) adsorption in an aqueous solution. Biochar formed from
agricultural by—product biomass has a large specific surface area (SSA), and high content
of elemental components, including carbon (C), hydrogen (H), oxygen (O), and nitrogen
(N). The color adsorption capacity has achieved a good signal for biochar application to
environmental treatment. Biochar samples from rice straw pyrolysis at 400°C were selected
to investigate the adsorption capacity of methylene blue. The findings demonstrated that the
adsorption capacity increased and peaked at the concentration of methylene blue at 200
mg/L. The fine-sized biochar (biochar 212 um) achieved the best adsorption efficiency for
methylene blue with a saturation adsorption threshold of 6.3 mg/g. Methylene blue
adsorption capacity can reach > 75% efficiency. The reason can be explained by the
advantage of large specific surface area, the diversity of pore size systems inside the biochar
structure, and the biochar surface that can provide critical functional groups such as —OH,
C=0. Thus, research on biochar application derived from agricultural by—products in
polluted water treatment indicates their valuable potential in the future.

Keywords: Adsorption; Biochar; Water treatment; Agriculture; Biomass.
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Tém tit: CaC phat trién & thuong luu song Mé Cong dang lam thay do6i dong chay, tur 2012
dén nay xuat hién Iii nhé va man 1am gia ting cac quan ngai vé an ninh nguén nudc. Bai bao
danh gia cac thay d6i dong chay trai qui luat trén séng Mé Cong ca mua 1i va mua kiét. Két
qua cho thay, trude 2010 khi ma tac dong thuy dién chua dang ké, dong chay nim li 16n
2000, tai Chiang Saen cao nhat 3.192 m*/s trong khi ¢ Kratie la 18.031 m*s. O nam kiét
nude nhu 1998 1a 2.560 m%s tai Chiang Saen va 8.612 m¥/s ¢ Kratie. O thuong ngudn han
xuét hién tir thang 3, trong khi ha nguén vao thang 4. Mua 1g, luu  luong thang lon nhit & cac
tram thuong nguon thuong xuét ‘hién sém hon cac tram ha ngudn mot thang. Pinh 1i xuat
hién vao thang 9 & thuong ngudn trong khi ¢ ha ngudn vao thang 10. Sau 2010, do anh
hudng cia thiy dién, muc nude trén dong chinh da thay doi dang ké, dong chay kiét binh
quan tang, thang kiét ¢ ha luu dich sém mét thang trung voi thoi gian kiét ¢ thuong luu, dac
biét 1ii 16n chua tro lai ¢ tram dau nguon va cudi ngudn sb ndm I vuot mire bao dong giam.
Bai béo ciing dua ra cac giai phap dé dam bao an ninh ngudn nudc trén dong bang.

Tir khéa: An ninh ngudn nuéc; Dong chay mua li; Dong chay mua kiét; Dong chinh séng
Mé Cong.

1. Mé dau

Nudc ngot ¢ vai tro quan trong ciia sinh vat va xa hoi loai ngudi. Tuy nhién, sy phan bd
ctia n6 khong dong déu trén trai dét dan dén su canh tranh giira nhiing ngudi dung nude [1].
X4 hoi ngay cang phat trién, nhu cau nude ngay cang tang [2]. Tinh lién két ciia moi truong,
giao thong, nang luong, lvong thyuc va kinh té...trong bdi canh mdi nay dan xen voi nude
dang dat ra nhiéu kho khan thach thue [3].

Luu vyc sdong Mé Cong ¢6 dan sb va kinh té ngay cang phat trién kéo theo nhu cau vé
nang luong ngay cang tang, xay dung thuy dién trong luu vuc dé dap tmg nhu cau nay [4].
Mot s6 nude phat trlen thuy dién nhu mot con duong xoa doi giam ngheo hodc t6i thiéu 1a
mot cach dé cung cip dién cho hang triéu ho gia dinh trong khu vuc van chwa c6 dién [5]. Tur
nam 1993-2005, hang nam ting 8% nhu cau nang luong, du kién s& ting 6—7% mdi nim vao
nam 2025[6]. S6ng Mé Cong cd tiém ning thiy dién khoang 176.350-250.000 MW. Bén
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qudc gia: Thai Lan, Viét Nam, Campuchia va Lao c6 tiém ning thuy dién woc tinh khoang
50.000-64.750 MW, trong d6 cung cap 30.000 MW [7-8]. Tong dung tich hitu ich cta cac hd
chtra trén Mé Cong hién nay vao khoang 40 ty m* [9].

Trdng laa 1a sinh ké chinh cta nguoi dan trong ving [10]. Tong dién tich tudi tiéu cho
tréng lua & sdng Mé Cong ude tinh khoang 4,3 triéu ha, trong d6 Viét Nam chiém 42%, Thai
Lan 30%, Trung Quéc 12%, Campuchia 8%, Lao 7% va Myanmar la 2%. Dién tich dugc tuoi
thyc t& udc tinh khoang 3,6 triéu ha. O ha luu vue, dién tich dugc tudi vao mua kho khoang
1,2 triéu ha, chua dén 10% tong dién tich nong nghiép (15 triéu ha) [11]. Viéc m¢d rong canh
tac néng nghiép hién nay trong luu vuc bi han ché béi su sin c6 cia nude vao mua kho [12].
Téng luong nude tudi tidu ude tinh 1a 62 km®, twong duwong 13% luu luong hang nam cua
song Mekong, trong d6 Viét Nam chiém khoang 52%, Thai Lan 29%, Trung Qudc 9%, Lao
5%, Campuchia 3 % va Myanmar 2% [13].

Trong vong mot thap ky qua rimg che phu bi suy giam déu trén toan luu vuc nhu dong
bang Korat thudc cdc nhanh song Mun va Chi & Théi Lan, rimg che phu giam tir 42% trong
nam 1961 dén 13% trong nam 1995 [11]. Theo WWF, hién nay séng Mé Cong c6 khoang 98
triéu ha rimg tu nhién. Tuy nhién, dién tich ndy s& mat nhanh chéng néu chung ta khong c6
bién phép ngan chan [14]. Viéc xay dung cac dap bac thang & Yunnan thudc Trung Qudc va
Luang Prabang, Sanakham thudc Lao da c6 bang chimg lam thay d6i dong chay va tac dong
manh mé& dén ha luu song Mé Cong [9, 11]. Mot s6 quan ngai muia kho c6 thé thiéu nude va
mua 1ii ¢6 thé nhidu nudc do cac dap tich nude trong mua kho dé co thé chay hét cong suat
mdy va xa 10 trong mua mua de giam nguy co v& dap [15].

Hién c6 rét it nghién ctru vé cac cyc tri thay vin bi tac dong boi su thay d6i 16p phu trong
luu vie [11]. Tuy nhién viéc thay d6i 16p phu thyc vat van dang dién ra hang nam, dic biét 1a
viéc bién méat mot sd luong rat 16n rung, da lam suy giam tiém nang tich nudc trong luu vuc
va h¢ qua la cang lam gia tang cac hiém hoa vé 16 Iyt va kho han [16]. Thuy dién da anh
huong dén ché do thily van ciing nhu viéc khi hau 4m dan 1én c6 thé lam dich chuyén duong
bién cua cac vung dong bang ¢ ddng bang Tibet, Trung Quoc [9, 11]. “Hiéu Ung dong chay
d6i phtt sa”— khién nhiéu ho gia dinh ¢ Thai Lan bi thua 16 trong nong nghiép, nhiéu ndng dan
Viét Nam phai di cu noi khac dé tim kiém viéc lam [17]. Viéc ting sé dap sé dan dén thiét hai
udc tinh khoang 3.400 tan phosphate mdi nam ¢ dong bang ngdp 1t séng Cuu Long, do do,
mdi ndm mat 24 triéu dong dé mua phan bon thay vi luong phét phat [18]. O Viét Nam, bun
va dit sét udc tinh giam tuong ng 2,4 va 0,02 triéu tan moi nam (tuong ung la 74% va 1%);
sy giam nay s& dan dén giam san luong gao tur 2,3 dén 2,5% mdi ndm va trong san xuat ngd tir
21 dén 22 phan trim mdi nam [18]. Theo Kiém toan Nha nudc, tinh trang thiéu nude ¢ Viét
Nam va Thai Lan c¢6 xu huéng gia ting. Tai Viét Nam, luong nudc tir thuong ngudn do veé
Pong bang Song Ciru Long nam 2020 thap hon 157 ti mét khdi so voi 2011.Theo dy bao, néu
ca 9 con dap & Lao dugc xay dung, luong phu sa vé dén PBSCL s& giam con 5-7% (10-13
triéu tén/nam) Phu sa, bun cat ndm 2020 giam 14 tri¢u tan so v&i nam 2017 [19]. Vi Thai
Lan, s6 ngay co lugng nude ¢ mirc cyc thap tai 6 tram do doc song Mekong tir nam 2019 t6i
nay da tang 1én dang ké so véi giai doan trude d6 [20]. Tir 1i 2016 dén nay, muc nude va luu
luong tai cac tram trén dong chinh sdng Mé Cong luén thap hon 1,0-4,0 m va 15-50% & céac
thang 6, 7 va 8 twong Gmg so nhiéu nam trudc day. Tuy nhién, 2016 luu luong thang 8 lai thap
hon s0 ndm 2015 va thip nhat trong nhiéu nim cung ky [21]. Vao mla kiét, dong chay ciia
séng Mé Cong giam manh, thip nhat 13 thang 3, thang 4 luu luong chi 1.700 m%/s-2.500 m%/s
[22], thap hon khoang 30 14n so vé6i dinh 1ii [23]. Trong khi d6, nhu cdu nuéc & PBSCL vao
thang 4 1a 2.000 m/s [24].

Nhan thay tam quan trong clia tai nguyén nudc ddi v6i nguoi dan. Do do, ching ta can
phai danh gia dong chay ctia séng Mé Cong qua thoi gian dé 1am co sé di liéu cho chinh
quyén dia phuong va cac nha khoa hoc tim céc giai phap pht hop dé dam bao an ninh ngudn
nude cho hang ngan ho dan sdng doc theo song Mé Cong.
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2. Phuong phap nghién ciru

2.1. Gioi thiéu khu vuc nghién cvuu

The Mekong River Basin
Characteristics:

Area: 793,000 kri (27)
Length of mainstreany 4,800 km (12

15,000 m'/s (8

Average discharge:

[ G Metamg B est WRCH
(r9  Fomnk a thes weoekd

S For e

Hinh 1. Luu vuc sdng Mé Cong va Bdng bang Séng Ciru Long.

Mé Cong 16n nhat & Pong Nam A, bat nguoén Tay Tang, Trung Qudc chiy qua 6 qudc
gia: Trung Qudc, Myanma, Lao, Thai Lan, Campuchia va Viét Nam trude khi d6 ra Bién
Dong bang 8 clra séng. Chidu dai ciia song 4.800 km, dién tich 795.000 km2, dong chay trung
binh 15.000 m?/s (MRC, 2010). So c4c song trén thé gidi, Mé Cong ding thir 8 vé tong lugng
dong chay, thir 12 vé chiéu dai va thir 21 vé dién tich. Sdng Mé Cong trai dai tir 90 dén 35° Vi
Bic va 93° dén 107° Kinh Pong, dugc chia thanh hai ving chinh: Thuong luu 13 phan dién
tich & Chiang Saen véi chiéu dai 2.200 km va dién tich 188.460 km? (Hinh 1.). Ha luu c6
chiéu dai 1 2.600 km véi dién tich 606.540 km? bao gdm 97% dién tich Lao (202.400 km?),
86% dién tich Campuchia (154.730 km?), 36% dién tich Thai Lan (184.200 km?) va 20% dién
tich Viét Nam (65.170 km?).

2.2. Phirong phdp thu thdp so liéu

S6 liéu muc nudc hang ngay duoc thu thap tir 11 tram khi twong thuy van trén dong
chinh séng Mé Céng tir tram Chiang Saen dén tram Kratie duoc Uy hoi song Mé Cong cung
cap. S6 liéu luu luong duoc xay dung tir duong trong quan muc nude va luu lwong cho mot
s6 nam dién hinh tir dudng twong quan do, ta tinh dugc luu lwong cho cac nam khac twong
{mg. S liéu cac tram quan trac dai nhat tir 1910 dén nay d6 1a tram Stung Treng. S6 liéu tram
ngan nhat tir 1969 dén nay 14 tram Nong Khai. S liéu luu luong cia 11 tram dugc thong ké
thanh biéu bang va mot s6 tram duogc bidu dién bang d6 thi.

3. Nhirng thay d6i diic trung thity vin giai doan truéc va sau 2010

3.1. Cac tram thuy van dong chinh

Ban db vi tri 11 dap thuy dién cung vi tri cac tram thiy van trén dong chinh dugc dua ra
& Hinh 2. Nghién ctru phan tich chi ti€t cho mot s6 tram nay. Céac tram thuy van dong chinh
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duogc quan 1y bai cac qudc gia thanh vién (Viét Nam, Lao, Campuchia va Théi Lan) va chia sé
s0 liéu véi Uy hoi song Mé Cong.

3.2. Dac trung luu luong truce 2010

3.2.1. Dic trung luu lugng, 16n nhat, nho nhit va trung binh

Cac déc trung luu lugng cac tram thuy van dong chinh dugc dwa ra & Bang 1. Ket qua
cho thay, thay d6i luu lwong 16n nhat trong ndm & cac tram dong chinh phia thuong ngudn 1a
rat 1om, tir 23.500 m?/s vao mua 1t ndam 1996 tai tram Chiang Saen, trung binh nim 2.655m4/s
dén 78.093 m¥/s tai tram Stung Treng vao lii nim 1939, trung binh nim 13.410m%s. Luu
lwong mua kiét ciing thay d6i Ién dao dong tir 199m?3/s (04/1995) tai thuong ngudn Chiang
Saen dén 1.076m%/s (04/1978) tai Kratie.

Bang 1. Bic trung Iuu lugng ngay ¢ c&c tram dong chinh séng Mé Céng.

Luu lwgng Luu lwgng Luu lwgng

Tén tram trung binh l6n nhat Ngay xuat hién  nhé nhat Ng:;\])i/gr(]uﬁt
(m3/s) (m3/s) (m3/s) :
Chiang Saen 2.655 23.500 03/09/1966 199 11/04/1995
Luang Prabang 3.943 25.200 02/09/1966 485 26/04/1999
Chiang Khan 4172 24.431 15/08/2008 716 01/04/2004
Vientiane 4,508 27.470 16/08/2008 602 05/04/1999
Nong Khai 4.500 25.100 01/09/1994 745 17/04/1995
Nakhon Phanom 7.583 35.321 05/09/1995 857 24/04/1989
Mukdahan 7.971 38.900 30/08/1923 958 06/04/1933
Khong Chiam 8.955 54.300 17/08/1978 1.230 12/04/1978
Pakse 10.108 56.000 17/08/1978 661 29/02/1996
Stung Treng 13.410 78.093 02/09/1939 855 02/05/1915
Kratie 12.973 67.320 03/09/1939 1.076 17/04/1960

Céc dic trung luu luong trung binh nim theo giai doan va luu lwong & mot s6 nam 1 1on
2000, 1 trung binh 1999, 1t nhé 1998 dugc dua ra & Bang 2. Luu lugng binh quan hang ndm
giai doan trude 1960 duge xem la 16n hon luu lugng ¢ cac giai doan sau (1961-2000; 2001
2010), co thé noi rang d6 che phii mat dém & luu vuyc giai doan trude 1960 con 16n nén kha
nang gitt nudc tot hon cac giai doan sau.

Bang 2. Bic trung luu lugng trung binh hang ndm & cac tram dong chinh sdbng Mé Céng (Pon vi: m?/s).

Giai dogn . i d Giai d Trung  Lé Nhé
1al n 1a1 n n
Tén tram 1910— a1 doa aidoa ung , ® 1998 1999 2000
: 1961-2000 2001-2010  binh  nhAt  nhit
1960
Chiang Saen - 2.680 2,507 2644 4550 1475 2560 2598  3.192
Luang
3.946 3.932 3.862 3926 6690 1876 3645 3978 4729
Prabang
Chiang Khan - 4173 4.088 4154 6596 2325 3637 4403  4.989
Vientiane 4557 4.394 4543 4489 7646 2132 3440 3921 4362
Nong Khai - 4500 4.423 4482 6896 2408 4006 4667 5221
Nakhon
7.695 7.130 8.692 7550 12192 3831 6151  7.892  10.257
Phanom
Mukdahan 8.359 7.584 7.739 703 12809 4255 5760 8061  9.363
Khong Chiam - 9.028 8.529 8917 14830 4955 6136 8832 10.774
Pakse 10.387 9.759 10064 10065 16439 5480  7.202 10197 12.666
Stung Treng  13.561 12.859 14249 13351 22514 6554 8601 13.967 17.826

Kratie 13.252 12.612 12.944 12923 21469  6.634 8.612 14301 18.031
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Két qua phén tich luu lugng trung binh thang 16n nhat (thang 8, 9) va nho nhat (thang 3,
4) theo cac giai doan va mdt s6 nam dién hinh (10 16n 2000, 1d trung binh 1999 va 1a nho
1998) ¢ cac tram thiy van dong chinh dugc dua ra &

Bang 3 va Bang 4. Két qua cho thay luu luong 16n nhit dao dong tir 10.000 m%/s dén
38.000 m®%/s. Trong khi d6, luu lwong thang nho nhat dao dong tir 1.000 m%/s dén 1.800 m%/s.
Va luu luong thang 4 va thang 9 ¢ cac tram Pakse, Stung Treng va Kratie déu cao hon luu
lwong cac tram dau ngudn Chiang Saen, Luang, Prabang & hau hét cac giai doan va cac nim

11 16n, nhd, trung binh.

Bang 3. Pic trung luu lugng trung binh thang 16n nhat & cac tram dong chinh (Pon vi: m¥/s).

Giai doan

g .. . . , »
S I
1960

Chiang Saen 8 - 6.435 5.692 6312 10995 2.860  7.077 5545  6.356
p';:s;?g 8 10982 9.893 10085 10253 16906 3934 9724 8933 9478
Chiang Khan 8 - 10.496 10322 10456 18123 5142 9281 8884  9.772
Vientiane 8 12595  10.905 11833 11828 19677 4760  9.022  7.839  8.996
Nong Khai 8 - 11.408 11561 11444 18761 5366 10431 9.135  10.944
2';::;: 8 21108 18918 23050 20324 30363 10531 15271 17.071 22561
Mudahan 8 23052  20.477 21867 21747 32953 12323 14342 18119 20326
Esfa';i’ 8 - 24,695 23107 24342 40539 14677 14677 20619 23.067
Pakse 9 28676  26.353 26820  27.409 40031 16327 20929 29.013  36.392
Stung Treng 9 39537  36.188 37496  38.008 56.052 19.052 24989 33912 51.832
Kratie 9 38259 35786 35653 36823 51529 18.993 24905 34.802 50.580

Bang 4. Dic trung luu lwong trung binh thang nho nhét ¢ cac tram dong chinh (Pon vi: m3/s).
Tén tram \g Giai doan  Giai doan  Giai doan Tr‘ung L()’:n Nh:i 1998 1999 2000
£ 19101960 1961-2000 2001-2010  binh  nh&t  nhét

Chiang Saen 3 - 831 774 819 1185 496 655 702 920
Luang Prabang 3 1.080 1.065 1.047 1.067 1.441 673 932 673 1.223
Chiang Khan 4 - 1.060 1.146 1080 1376 817 1194 943 1324
Vientiane 3 1.192 1.167 1.312 1.194 1.664 756 952 756 1.233
Nong Khai 3 - 1177 1.305 1207 1564 971 1119 971  1.354
Nakhon Phanom 4 1.437 1.543 2.156 1.568 2.577 976 1.852 1.592 2.236
Mudahan 4 1536 1572 1811 1584 2303 1006 1655 1514 1927
Khong Chiam 4 - 1.838 2.149 1907 2422 1372 1783 1789 2112
Pakse 4 1,698 1813 2,046 1789 2492 1098 1858 1687 2427
Stung Treng 4 1.784 2,002 2.950 1986 3444 1043 2033 2388  3.056
Kratie 4 1.850 1.967 2,600 1990 3185 1209 2247 2231 2938

Ket qua & Bang 3 va 4 ciing cho thdy, mua lii luu luong thang 16n nhat ¢ cac tram thuong

ngudn tir Chiang Saen dén Khong Chiam thuong xuat hién sém hon cac tram ha ngudn
(Stung Treng dén Kratie) dén 1 thang va dugc xem 1a sém hon so véi 1ii vé DPBSCL tir 1 dén
1,5 thang (dinh 1d cudi thang 9 va dau thang 10). Luu lugng binh quan thang 16n nhit duoc
xem 14 nhé hon dang ké so véi luu luong dinh 1i vao khoang 40-90%. Trong d6 cac tram &
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thuong ngudn (Chiang Saen) c6 khac biét 16n hon phan 4nh Iii & luu vyc nho, thoi gian ngén.
Céc tram & ha luu (Kratie) co su khac biét it hon do 1t duoc diéu tiét trén sudt chiéu dai luu
vuc trude khi vé dén cac tram nay.

Két qua Bang 4 cho thay, luu lugng thang nho nhat & cac tram _thuong ngudn tir Chiang
Saen dén 'Nong Khai thuong Xudt hién sém hon cac tram ha ngudn (Nakhon Phanom dén
Kratie) dén 1 thang. O thuong ngudn han da xuat hién tir thang 3, trong khi ¢ ha ngudn phd
bién vao thang 4. Luu lugng binh quan thang nho nhat dwoc xem 1a chi khac nhau vai chyc,
vai tram dén khoang 2.000 m*/s & cac tram.

3.2.2. Pic trung luu luong theo cac tan suit

Luu luong dinh 1 hang ndm ctia céc tram thuy van trén dong chinh trng véi cac tan suat
dugc dua ra ¢ bang 4.

Bing 4. Pic trung dong chay 16n nhét vé cac tram thily vin theo tan Sut.

Trung Luu lwgng l6n nhét theo cac tAn suét (m?/s)

Tén tram R
binh P1os P2s Psos P109% P2sos Psoos P7596 Pasos

Chiang Saen 10.289 20.383 18,517 16.027 14.118 11534  9.486 8.186 7.741
Luang Prabang 15.152  23.740 22467 20.673 19.193 16.954 14.794 12961 12.105
Chiang Khan 15866 24.724 23.432 21.605 20.089 17.777 15,522 13.580 12.661

Vientiane 16.776  26.021 24.693 22.805 21.233 18.820 16.442 14.368 13.375
Nongkhai 16.727 26.048 24.692 22772 21.179 18.746 16.370 14.319  13.347
Nakhon Phanum  25.961 39.932 37.978 35183 32.833 29.185 25524 22262 20.670
Muk-dahan 28424 43.622 41512 38.487 35.939 31969 27.968 24.382 22623
Khong Chiam 34.107 52.724 50.078 46.308 43.157 38.296 33.471 29.227 27.178
Pakse 37.487 57.340 54.613 50.694 47.381 42195 36.931 32.173 29.822
Stung Treng 53.741 82.690 78.636 72.839 67.969 60.408 52.830 46.082  42.790
Kratie 48.285 73.795 70.301 65.276 61.024 54360 47.584 41.446  38.408

Dic trung dong chay binh quan nim ctia cac tram thily van trén dong chinh theo tan suit
duoc duara &

Bang 5. C6 thé thay rang thuy dién duogc thiét ke v0i luu lugng dong chay nam kha lon,
16n hon trung binh nhiéu nim va tuong duong voi tan suat 5-10%, tuong tmg véi thoi gian
trd lai vao khoang 10-20 nam (cé tinh dén diéu tiét cia thiy dién dong nhanh) 1a nguyén
nhan myc nudc cac tram dong chinh thay d6i 16n nhitng nim gan day ca mua I 1an mua kiét.

Bang 5. Dic trung dong chay binh quan nam vé cac tram thity van theo tan suat.

Dic trung dong chay binh quin nim theo cic tin suit (m%/s)

Tén tram
: 1% 2% 5% 10% 50% 75% 85%
Chiang Saen 4.586 4.287 3.868 3.528 2.548 2.162 1.988
Luang Prabang 6.452 6.117 5.630 5.215 3.871 3.237 2.918
Chiang Khan 6.452 6.117 5.630 5.215 3.871 3.237 2.918
Vientiane 7.352 6.975 6.428 5.960 4.432 3.704 3.335
Nong Khai 7.354 6.975 6.423 5.951 4421 3.696 3.330
Nakhon Phanom  12.391 11.750 10.821 10.025 7.447 6.227 5.610
Mudahan 12.968 12.311 11.354 10.532 7.841 6.551 5.894
Khong Chiam 14.626 13.872 12.777 11.840 8.797 7.355 6.625
Pakse 16.417 15.592 14.389 13.354 9.951 8.311 7.473
Stung Treng 21.798 20.698 19.095 17.717 13.195 11.023 9.915

Kratie 21.119 20.049 18.489 17.150 12.767 10.667 9.598
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Dic trung luu luong trung binh thang cua cac thang 16n nhat va cc thang nho nhét theo
c4c tAn sudt & cac tram thity van dong chinh duoc dua ra & cac bang dudi. Két qua phan tich
cho théy giai doan trudc 2010, khac biét luu lugng theo cac tan sut va theo cac nim & thang
1&t va thang kiét nhat 1a kha 16n.

Bang 6. Dic trung dong chay trung binh thang Ién nhat vé cac tram thity van theo tan sut.

Dic trung dong chay trung binh thang 16m nhit theo cac tin suit (m%/s)

Tén tram

Théang 1% 2% 5% 10% 50% 75% 85%

Chiang Saen 8 11.185 10.454 9.428 8.585 6.099 5.078 4.606
Luang Prabang 8 17.346 16.352 14.930 13.737 10.028 8.377 7571
Chiang Khan 8 18.086 16.944 15.339 14.019 10.125 8.523 7.780
Vientiane 8 19.842 18.722 17.120 15.772 11.578 9.704 8.789
Nong Khai 8 19.985 18.762 17.023 15.572 11.141 9.216 8.291
Nakhon Phanom 8 33.691  31.869 29.245 27.022 19.968 16.731 15.123
Mudahan 8 36.020  34.079 31.283 28.911  21.373 17.905 16.180
Khong Chiam 8 40.451  38.240 35.061 32373  23.892 20.030 18.120
Pakse 9 45231 42834  39.369  36.422  26.977 22.582 20.382
Stung Treng 9 62.658  59.353 54572 50,500 37424 31321 28.260
Kratie 9 60.547 57.390 52.815 48908  36.292 30.359 27.368

Bang 7. Dic trung dong chay trung binh thang nho nhét vé cac tram thily van theo tan suat.

Pic trung dong chay trung binh thang nhé nhit theo cic tin suit (m%/s)

Tén tram

Théng 1% 2% 5% 10% 50% 75% 85%

Chiang Saen 3 1.340 1.272 1.172 1.087 808 675 608
Luang Prabang 3 1.749 1.659 1.529 1.417 1.053 881 793
Chiang Khan 4 1.762 1.673 1.544 1.433 1.068 892 802
Vientiane 3 1.952 1.853 1.709 1.585 1.179 986 887
Nong Khai 3 2.027 1.911 1.746 1.608 1.180 992 900
Nakhon Phanom 4 2.686 2.519 2.285 2.092 1.520 1.284 1.175
Mudahan 4 2.595 2.462 2.269 2.103 1.563 1.307 1.177
Khong Chiam 4 3.118 2.959 2.729 2.531 1.883 1.574 1.416
Pakse 4 2.943 2.789 2.567 2.377 1.764 1.475 1.330
Stung Treng 4 3.490 3.271 2.961 2.704 1.928 1.597 1.441
Kratie 4 3.427 3.209 2.905 2.655 1.925 1.629 1.493

3.3. Thay déi dong chdy nhitng nam gan day tir sau ndm 2010

3.3.1. Thay d6i dong chay mua lii

Tir sau 2010 dén nay, dong chay trén luu vire ¢6 nhitng thay doi 16n, dic biét 1a tir khi cac
dap thuy dién 16n ¢ Trung Quéc duoc hinh thanh, thiy dién Xiaowan va Nuozhadu. Xu thé 1t
ngay cang nho di va mat di hinh dang 1ii phd bién trén luu vuc voi 2 dinh (dinh 1i sém va dinh
lii chinh vu), thay vao d6 1a hinh dang 1ii phang chit nhat hay hinh thang. Do anh huong cua
thury dién dong chinh va dong nhanh, myc nuéc trén dong chinh da thay 601 dang ké, dic biét
i 16n khong con xudt hién ¢ tram dau ngudn Chiang Saen va cudi ngudn sb nam i vugt mirc
bao dong giam.
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Hinh 3. (a) Dién bién myc nudc i tram Chiang Saen; (b) Dién bién muyc nudc 1i tai Kratie.

3.3.2. Thay d6i dong chay mua kiét

Cung véi sy gia ting cua thuy dién, dong chay mua kiét di c6 nhiing thay doi twong tng,
luu lugng dau mua kho giam nhanh lam man dén som trén déng bﬁng, luu lugng kiét nhét tai
Kratie dich chuyén vé thang 2 hoic thang 3 thay vi ¢ thang 4 nhu trude day (Hinh 4). Két qua
cap nhat va phan tich cac thay doi dong chay cac tram thay vin dong chinh luu vuc song Mé
Cong dugc dua ra ¢ bang 8, trong do:

- ntv: nam thily van bat dau tir dau mua 1i nam trude dén hét mua kiét nam ké tiép;

- Qtbn: lwu lwong trung binh nam (thang 1 dén thang 12 cing nam);

- QtbnTV: Iuu lugng trung binh nim thity van (thang thang 6 nam trudc dén hét thang 5
nam sau);

- Qtbml: luu lugng trung binh mua 1{i (thang 6-thang 11 ¢ nam trudce);

- Qtbmk: Iwu luong trung binh mua kiét (tir 12 nam trudc dén hét thang 5 ndm sau).

Bang 8. Luu luong binh quan thang & tram Kratie nhimg nim gan day.

Nam

Théng 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 3.278 4518 3.349 5.076 4.157 3.132 4.847 5.089 5.240
2 2.603 3.555 3.022 3.841 3.286 3.037 3.598 4.214 4.064
3 2.449 3.218 2.892 4.033 3.266 2.613 4.392 3.545 4.900
4 2.874 3.322 2.745 4.199 4.135 3.404 4.655 4.132 4.823
5 4.621 4.343 4.339 4.634 4.136 3.296 6.811 5.970 4.945
6 10.553 10.341 7.333 9.615 5.532 5997 13310 11.275 6.655
7 24.905 16.535 16.169 25,583 10.721 15276 25.656  27.460 7.566
8 43.085 26.901 33.118 39.165 22959  20.623 33.934 52.899 18.527
9 47.933 29.868 38.769 27517 22.642 28917 28979 41434 43.239
10 36.822 15.525 27.388 17.391 16.248  20.192 21.773 15121 8.777
11 14.922 7.123 13.150 8.321 6.373 11.764 12.554 8.118 4.318

12 6.758 4.631 7.646 5.503 3.842 6.954 7.523 5.168 3.468
Qtbnl 16.734 10.823 13.327 12906  8.941 10.434 14.003  15.369 9.710
QtbnTV 9.917 16.994 10.606 13.780 12.673 8.650 11.169  13.890 15.454
Qtbml 29.703 17.715 22.655 21.265 14.079 17.128 22,701  26.051 14.847
Qtbmk 3.546 4.286 3.496 4.905 4.080 3.221 5.209 5.079 4.857
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Hinh 4. (a) Dién bién muc nude moa kiét tram Chiang Saen; (b) Dién bién muc nude mua kiét tram

Kratie; () Dién bién myc nuéc mua kiét tram Prek Kdam.

43

Két qua phan tich cho thiy tong luong dong chay chua cé nhimng thay d6i 16n, tuy nhién,
c6 thay d6i dang ké dong chay mua i va dong chay mua kiét. Pé 1am 1 hon céc thay ddi nay,
nhitng phan tich thay doi tan suat dong chay doc theo cac tram dong chinh ¢ phan duéi duoc

thuc hién.

3.3.3. Phan tich céac thay doi dong chay trén luu vyc nhitng nam gan day theo tan suat

Phén tich luu lugng binh quan cic thang, so sanh tinh toan tan suat xuét hién cac luu
luong nay so voi qua khir dugce dua ra ¢ bang 9. Két qua cho thdy, c6 su gia tang dang ké
dong chay mua kiét va mua It khi ma tan suat dong chay trung binh nim van ¢ murc trung
binh nhiéu ndm tuy nhién tan suat dong chay mua lii chi & mirc thap. Twong ty, tin sut dong
chay mua kiét lai 16n hon, thdm chi vuot ra ngoai cac mirc di xay ra trude day mic du tong

lugng dong chdy nam chi & mirc binh quan nhiéu nam.

Bang 9. Phan tich tin su4t dong chay trung binh nim & nhimg nim gan day so vai trude 2010 (Don vi: %).

Tram 2011 2012 2013 2014 2015 2016 2017 2018 2019
CSE 12 #N/A 5 13 4 #N/A 32 53 #N/A
VTE 72 7 24 17 4 7 31 74 #N/A
NAK 97 43 68 62 35 43 93 95 4
MUD 93 8 26 24 5 7 44 86 #N/A
KHC 92 6 32 26 3 6 58 69 #N/A
PAK #N/A 8 45 31 5 8 73 80 #N/A
STR #N/A 26 77 68 6 23 90 96 12
KRA 97 15 59 48 2 11 70 90 5

Trong d6: CSE: Chiang Saen; VTE: Vién Chan; NAK: Nakhon Panom; MUD: Mukdahan; KHC: Khong
Chiam; PAK: Pakse; STR: Stung Treng; KRT: Kratie; #N/A: vuot ra ngoai luu lugng da xay ra trudc day tur

1924-2010.
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Bang 10. Phan tich tan suit dong chay mua kiét & nhitng nam gan ddy so véi trude 2010 (Don vi: %).

Tram* 2011 2012 2013 2014 2015 2016 2017 2018 2019
CSE 85 4 86 #N/A - #N/A 93 #N/A #N/A #N/A
VTE 67 34 59 #N/A 98 74 #N/A #N/A #N/A
NAK 95 94 96 #N/A - #N/A 96 #N/A #N/A #N/A
MUD 78 68 82 #N/A 97 83 #N/A #N/A #N/A
KHC 72 78 72 #N/A 86 68 #N/A #N/A #N/A
PAK 88 88 77 #N/A 98 76 #N/A #N/A #N/A
STR 96 99 95 #N/A 99 92 #N/A #N/A #N/A
KRA 79 97 77 #N/A 94 62 #N/A #N/A #N/A

* Ky hiéu xem dién gidi 6 Bdng trén

Bang 11. Phan tich tin suat dong chay trung binh thang ¢ Kratie nhitng nam gan day so vdi trudc
2010 (bon vi: %).

Tl\;g:g 2011 2012 2013 2014 2015 2016 2017 2018 2019
1 43 91 47 97 87 33 97 97 08
2 59 98 88  #NIA 94 88 99 AN/A ANJA
3 88  #NIA 97 #NJA  #N/A 95 AN/A AN/A AN/A
4 93 HNJA 92 #NIA  #N/A  #NIA  #N/A AN/A ANJA
5 89 88 88 89 83 63 98 97 92
6 61 61 34 55 14 20 78 66 28
7 74 25 23 75 6 21 75 83 2
8 89 20 38 79 4 3 42 99
9 96 17 65 6 3 13 13 74 82
10 98 5 78 19 9 33 42 3
11 91 6 82 20 4 66 76 17
12 85 21 97 53 5 87 97 43
Otbn 97 15 59 48 2 11 70 90
OtbnTV 5 98 12 68 45 #N/A 19 68 90
Qtbml 3 98 7 48 33 1 5 50 84
Otbmk 79 97 77 #NJA 94 62 #N/A ANJA ANJA

Két qua ciing chi ra rang nhitng ndm gan day di co6 thay doi dang ké dén dong chay nim,
ngoai trir ndm 2011 1a ndm i 16n, téng lugng 16n, dac bi¢t anh hudng 1on dén dong chay mua
kiét cac ndm han. Két qua 12 cac nim 2015 va 2019 1a nhitng nam siéu han khi ma dong chay
mua 1ii chi & chiém 2% va 5% s6 nam han, tuong dwong vai tan suat 1ii 98% va 95%, trong
khi d6 dong chay & thang kiét, nhu thang 3, trong cac nim nay lai & mirc rat cao, vugt ra ngoai
tan suat dong chay da xay ra trude do.

3.4. Gidi phdp dam bdo an ninh nguon nwée vimg DBSCL

Ttr phan tich dong chay ¢ trén cho thay, c6 su thay d6i 16n luu luong vao mua 1t va mua
kiét vé PBSCL. Nhimng tac dong nay bao goém ca cac tac dong do bién d6i khi hau, nudc bién
dang va cac hoat dong phat trién trén luu vuc, day duoc xem 1a nhing thach thirc 16n d6i voi
ddng bang. Pic biét 1a han man xay ra ndm 2016 va 2020, 1am anh hudng dén doi sdng va san
xut ctia ngudi dan, vi vay can thuc hién cac giai phap chi dong dé bao vé an ninh ngudn
nudc, bao gdm ca cac giai phap cong trinh va phi cong trinh sau:
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3.4.1. Giai phap phi cong trinh

- Néang cao nhan thirc cua cong ddng va ting cuong nang luc thich img voi cac tac dong
ctia bién d6i khi hau va phat trién thuong luu, chung tay bao vé moi truong nuac.

- Qui hoach str dung dat, nudc hop 1y, hd tro cac giai phap sinh ké nhim giam thiéu thiét
hai cho cac nhom dé bj tén thuong do BPKH.

- Xay dung va trién khai cac giai phap an sinh xa hoi nham hd tro cho ngudi o it dién
tich dat, ngudi nghéo c6 thu nhap thap (day nghé, chuyén giao cac tién bo ky thuat... cung
cap nudc sach cho ving nong thon).

- Chuyén d6i san xuat va thoi vy canh téc, giam tap trung nudc cac thang kiét, giam phy
thudc nude ngot ving ven bién, ning cao hiéu qua st dung dat mua 14, ra soat qui hoach st
dung dat ving 1 do xu thé 1i giam.

- Tang cuong hop tac qudc té, chia sé cac thong tin vé nudc va duy tri dong chay trén
dong chinh giam thiéu thiét hai do han han thiéu nudc.

3.4.2 Giai phap cong trinh

- Thay thé tirng phan, chuyén d6i cach van hanh cac cong ngan tridu va kiém soat man dé
cha dong vé nudce tudi.

- Lién két cac hé théng thuy loi nho 1é thanh cac hé thong 16n hon dé dam bao cha dong
ngudn nudce trong cac thoi ki man co thé kéo dai.

- Bo sung cdc tram bom ¢6 qui m6 vira va nho cho cac ving ven bién dé dap tng cac yéu
cau vé nudc phuc vu san Xuat, bom tudi, tlep nudc va gan ngot.

- Thiét 1ap céc tram quan trac muc nude, d6 min ¢ cac hé thong thuy loi, ting cuong du
bao nguén nudc, xam nhdp mén dé phuc vu chi dao diéu hanh san xuét va van hanh cua céac
cong trinh thuy loi.

- Xem xét cac giai phap ngan triéu cudng tai cac cira song 16n (cac cdng Ham Ludng, Co
Chién...).

- Diéu tiét cac hd chira thuong luu, thuong thao lwgng nude xa hop 1y nhim giam thiéu
thiét hai trén dong bang do han han va xam nhap man.

4. Két luén

Trén co so cap nhat, tong hop va phan tich cac dleu kién tu nhién, s6 liéu khi tuong thuy
van, phan tich cac thay d6i dong chay nhitng nam gan day trén luu vuc séng Mé Cong, mot s6
két luan duoc dua ra dudi day:

- Trude 2010, cac tdc dong cua thuy dién chua 1o rét, dong chdy con xem 1a kha ty nhién,
dong chay kiét vé dong bang thuong xuat hién vao thang 3 ¢ thuong ngudn va vao thang 4 &
ha ngudn, luu lugng thang kiét nhit tai Kratie chi dat 1.208 m®/s.

- Giai doan sau 2010 dén nay, dong chay xudng ha luu di co thay d6i dang ké, dong chay
kiét nhit trong nam xuét hién sém hon, & thang 2 hoic thang 3. Tong lugng dong chay kiét
thuong 16n hon nhiéu so véi trude 2010, luu lwong binh quén cac thang pho bién & mirc tan
sudt < 10% hoic chua timg xay ra trudc do, luu lwong thang kiét nhat ¢ han lich str ndm 2016
cling dat 2.613 m¥s.

- Cac tac dong do thuy dién dd va s& gop phan lam thay ddi 16n lugng phi sa va ché do
dong chay. Can thiét nghién ctru muc d6 thay d6i dé chu dong cac giai phap thich tmg va
chién Iuoc phat trién phu hop voi diéu kién mai nay.

- Nhin chung dong chay thay d6i theo hudng tich cyc, mua 1ii giam, mua can ting, tuy
nhién cac thay doi dong chay la trai qui ludt ty nhién, khong dugc canh bao trude va kho
ludng, 1a mdi de doa dén an ninh ngudn nude trén dong bang va lam gia tang cac thiét hai vé
han min ¢ nhitng ndm nay, rat can cac giai phap chu dong an ninh ngudn nudc trong nhitng
truong hop nhu vay.
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Abstract: Agricultural and hydropower developments in the upper of Mekong River have
been significantly changing the flow. From 2012 to present, the appearance of drought and
salinity, are raising concerns about water security in the delta. The article evaluated the
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changes of irregular flow changes on the mainstream of the Mekong River in both the flood
and dry season. Results showed that before 2010, when the hydroelectric impact was not
significant, the flow in 2000— big flood, at Chiang Saen station the highest flow was 3,192
m3/s while at Kratie station was 18,031 m?/s. In the drought year (1998) with only 8,612
m3/s in Kratie and 2,560 m®/s at Chiang Saen station was observed. Upstream drought
appeared during March, while downstream it was common in April. During flood season,
the largest monthly discharge at upstream stations usually occurred earlier than stations at
downstream up to one month. The flood peak occurred during September at upstream while
the flood peak occurred in downstream during October. After 2010, due to the influence of
hydropower, the water level on the main stream has changed significantly. Especially large
floods, no longer occurs in the watershed of Chiang Saen. Since many years the flood
exceeds the alarm level is reduced in downstream. The study has proposed solutions to
ensure water security in the delta.

Keywords: Water Security; Discharge in flood season; Discharge in dry season; The
mainstream of the Mekong River.
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Tém tit: Nghién ciru ndy dénh gia mirc 46 dao dong va xu thé bién ddi cua cac yéu td khi
hau tai tinh Binh Dinh. Panh gia duoc thyuc hién cho cac yéu t6 khi hau nhu luong mua,
nhi¢t d tai ba tram khi tugng Quy Nhon, Hoai Nhon, An Nhon tai Binh Dinh trong thoi ky
1990-2021. Nghién ctru str dung chuan sai khi hau dé danh gia mirc 46 dao dong, xu thé Sen
va kiém dinh Mann—Kendall (M-K) dé xac dinh xu thé bién d6i va do tin cy cta phuong
trinh xu thé. Két qua danh gia dao dong ctia nhiét d6 trung binh nam tai tram Quy Nhon cho
thdy chuan sai (+) 10n nhét dat 0,8°C xuét hién vao niam 2019, chuin sai () 16n nht 1a —
0,5°C xuat hién vao cac nam 2000 va 2008. Chuan sai luong mwa nam tai tram Quy Nhon
dao dong tir -692 mm dén + 702 mm, chuin sai (+) 16n nhat dat 1044 mm. Két qua kiém
dinh M—K cho thay xu thé bién doi ctia nhiét do trung binh tai Quy Nhon, An Nhon va Hoai
Nhon théa man mirc ¥ nghia thong ké (a = 5%), voi xu thé ting tir 0,01-0,02°C/nim. Vé
lugng mua nam c6 xu thé giam theo thoi gian, tuy nhién xu thé lugng mua tai ca 3 tram déu
khong 1o rang, khong théa man muc y nghia 5%.

Tir khoa: Dao dong khi hau; Xu thé bién doi; Cac yéu t6 khi hau.

1. Mé dau

Binh Dinh 1a mét trong céc tinh ven blen cua Viét Nam thudc khu vue chiu tac dong
manh ctia bién d6i khi hau va c6 tinh dé ton thuong cao trudce cac tac dong cua nudce bién
dang, mua 16n, bao va ap thap nhiét doi [1]. Bién d6i khi hau tac dong manh dén nhiéu vung,
dén cac nganh, linh vyc cua tinh, dac bi¢t tic dong dén linh vuc tai nguyén nudc, nong
nghiép, cong nghi¢p—niang luong, xay dung—do thi, du lich va doi séng ngudi dan. Nhiing
biéu hién cia tac dong rd rét cd thé nhan thay d6 14 tinh trang ngap lut, 1ii quét, sat 1o, han han,
xam nhap min de doa dén doi séng ctia ngudi dan [2-3]. Trong nhimg ndm gan day cac diéu
kién khi hau bét loi va thién tai thuong xuyén tac dong truc tiép dén cac linh vuc, cac dia
phuong va cac cong dong khac nhau cua tinh Binh Pinh [4], lam ting kha ning bi t6n thuong
va tao nguy co lam chdm qua trinh phat trién kinh té—xa hoi cta tinh. Nghién ctru [5] d& phan
chia khi hgu tinh Binh Dinh thanh ba ving chinh: Vung 1 la vung nii phia Tay Bic ctia tinh
bao gdm huyén An Lio, Vinh Thanh, cac xa phia Tay huyén Hoai An va cac xi viing niii phia
Tay huyén Hoai Nhon. Viing nay c¢6 tong lugng mua nam tir 2.200 mm trd 1én, nhiét do trung
binh nim dudi 26°C. Vung 2 1a ving nti phia Nam tinh bao gdm huyén T4y Son, Van Canh
va cac xa phia Tay huyén Phu Cat, c6 tong lugng mua nam tir 1.800-2.100 mm, nhiét do
trung binh nim dudi 26°C. Ving 3 1 ving ddng bang ven bién cua tinh, c6 tong lwong mua
nam dudi 1.700-2.200 mm, nhi¢t @6 trung binh nam trén 26°C. Do anh hudng cta Bién dbi

Tap chi Khi tigng Thity vin 2022, 738, 49-59; doi:10.36335/VNJHM.2022(738).49-59  http://tapchikttv.vn/



Tap chi Khi twong Thity van 2022, 738, 49-59; doi:10.36335/VNJHM.2022(738).49-59 50

khi hau ngay cang ting lam cho cac yéu t6 khi hau & Binh Dinh c6 sy thay doi 15 rét trong d6
c6 nhi¢t do, luong mua va cac yéu td khi hau cuc doan khac. Trong bai bao nay nham muc
dich danh gid mirc d6 dao dong va mirc do bién ddi cua céc yéu t6 khi hau va khi hau cuc
doan tai Binh Pinh trén co s& chudi sd liéu quan tric tir nam 1990-2021.

Dao dong khi hau 1a sy bién ddi ting giam cua khi hdu xung quanh trang thai trung binh
[6-9], nhimg bién d6i ndy thudng nguoc pha nhau, xay ra c6 tinh 1ap di lip lai trong nhimng
khoang thoi gian, nghia 1a gia tri dao dong cho ta biét cac yéu t6 khi hau ¢ Binh Pinh hodc 16n
hon hodc nhé hon gia trj trung binh nhiéu nim.

Ngoai ra bai bao con sir dung phuong phap xu thé Sen [10-12] dé x4c dinh xu thé bién
dbi cua cac yéu tb khi hau, két hop voi kiém dinh phi tham s6 Mann—Kendall dé x4c dinh cac
tram thoa mén mirc ¥ nghia thong ké (dam bao do tin cdy), khac voi phuong phap hodi quy
tuyén tinh thong thuong, xu thé Sen xéc dinh dua trén gia tri trung vi ciia chudi dé xac dinh ra
duong xu thé, nhu vay két qua xu thé khong bi anh hudng boi nhimg nim c6 gia tri cyc doan
(nim c6 lugng mua qua cao hodc qua thap).

Ngoai ra kiém dinh Mann—Kendall gitip cho ta biét tram nao c6 xu thé dam bao d9 tin
cdy v6i muc sai s6 thong ké cho phép, day la diéu ma phuong phap hdi quy tuyen tinh thong
thudng khong lam dugc [10]. Cac két qua tinh toan mure d¢ dao dong va xu thé bién d6i cua
cac yéu té khi hau tai Binh Dinh cho ta biét dwoc xu thé BBPKH dlen ra ¢ Binh Dinh trong giai
doan 1990-2021 va danh gia mirc do tang hay giam cta cac yéu t6 khi hau phuc vu cho cac
nghién ctru danh gia vé BDKH & Binh Pinh.

2. Phuong phap nghién ctru

2.1. Khu vuc nghién ciru

Binh Dinh la tinh thudc ving duyén hai Nam Trung B9, c6 dién tich tu nhién la: 607.133
ha [13]. Toa do dia ly tir 13°30°45” dén 14°42°15” vi d0 Bic va tir 108°36°30” dén
109°18°15” kinh d6 Pong. Phia Bac giap tinh Quang Ngai; Phia Nam giap tinh Phii Yén; Phia
Tay giap tinh Gia Lai; Phia Pong giap bién Dbong. Toan tinh Binh Dinh ¢6 01 thanh phé Quy
Nhon, 01 thi xa An Nhon va 09 huyén, bao gdm: Van Canh, Tuy Phudc, Tay Son, Phu Cat,
Phu My, Vinh Thanh, Hoai An, Hoai Nhon va An Lio (Hinh 1). Trung tdm hanh chinh cta
tinh 1a thanh phd Quy Nhon, cach thit 6 Ha Noi 1.065 km vé phia Bic va cach Thanh phd HO
Chi Minh 649 km vé phia Nam.

2.2. 86 liéu tinh todn

S liéu str dung trong bai bao la s6 liéu cua cac yéu th khi hau (nhiét do trung binh, luong
mura), cyc tri khi hau (nhiét do t6i cao tuyét d6i, nhiét do tdi thap tuyét d6i) va cac hién tuong
khi hau cuc doan (lwong mua 1 ngay 16n nhat) tai ba tram quan tric khi teong ¢ Binh Dinh
(Bang 1).

Bang 1. Cac tram khi twong trén dia ban tinh Binh Dinh.

TT Téntram Ddcao(m) Vidp Kinhdp Thoigian

1 QuyNhon 3,9 109,217 13,767  1990-2021
2 Hoai Nhon 6,5 109,033 14517  1990-2021
3 AnNhon 4,7 109,074 13,524  1990-2021
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Hinh 1. Ban dd hanh chinh tinh Binh Dinh.

2.3. Phuong phap nghién ciru

Dé danh gia mirc 46 dao dong cua cac yéu td khi hau, yéu t6 cuc tri khi hau va cac hién
tugng khi hau cyc doan trén dia ban tinh Binh Dinh, nghién ctru sir dung dai luong thong ké
1a chuan sai cua chu01 sd liéu so véi trung binh nhiéu nim. Ngoai ra, danh gia mirc d6 bién
d6i clia cac yéu tb khi hau, khi hau cuc doan, sir dung phuong phéap xu thé Sen va kiém dinh
Mann—Kendall.

a) Phuong phap danh gid muc d¢ dao dong

Phuong phap phan tich chuan sai va d6 1éch tiéu chuan cta chudi sb liéu so véi trung
binh nhiéu ndm 14 phuong phap chinh trong théng ké khi hau dugc sir dung dé danh gia mirc
d6 dao dong cua cac yéu tb khi hau [6-7].

Trong khi hau thong ké, mirc d6 dao dong ciia cac chudi s6 liéu khi hau duge biéu thi
thong qua d9 phan tan cua chudi. Do phén tan duoc danh gia thong qua chuan sai ctia cac gia
tri trong chudi so voi gia tri trung binh nhidu nam.

Chuan sai

Hiéu cua tri sd cac yéu t6 va trung binh sb hoc: Ax, = x, — ¥ 1)

dugc goi 14 chuan sai. Khi Ax;> 0, chuan sai 14 duong; Axt=0, chuan sai khong; Axt <0,
chuén sai 1a am. Thyc chat cua phuong phap phan tich chuan sai 14 cdu tao chudi khi hau moi
trén co s chudi khi hau ban dau va mong muén 1a chudi s6 liéu méi co kha nang thé hién tinh
chu ky va tinh xu thé 1 rét hon so v6i chudi ban dau [7-8].

Trong d6 X 1a Trung binh sb hoc, trong théng ké khi hau, khai niém trung binh dugc sir
dung phd bién nhat 1a trung binh s6 hoc. Y nghia co ban cia trung binh s6 hoc 1a nd chtra
dung thong tin quan trong nhat vé ché do ctia dic trung yéu té khi hau. Chira nang cua trung
binh s6 hoc trong nghién ctru khi hau 1 phan anh mot cach khéi quat d6 16n cua cac thanh
phan trong chudi, dung hoa dugc cac dao dong thang dang va biéu thi trang thai trung gian
hay gié tri nén ciia chudi.

Ky hiéu chudi yéu t khi hau thang ( nhiét d9, lugng mua,...) 1

{xi}: X1, X2,....xn  t=1,n
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Trung binh s6 hoc cua x cta chuoi la:

£=-30,x, @

Phuong phap xu thé Sen (Sen’s slope)

Dé xac dinh d6 16n ctia xu thé chudi Q (46 dbc duong xu thé) ta ding udc luong Sen [14—
16].

Q 14 median ctia chudi n(n—1)/2 phan tir

Q =median {xj:xl} voii=1,2,....n-1; j>i. (3)

Q > 0 chudi ¢6 xu thé ting va nguoc lai.

Kiém nghiém phi tham sé6 Mann—Kendall (M-K)

Phuong phép kiém nghiém Mann—Kendall 14 phuong phap dugc ap dung rong réi trén
thé gi6i [16]. Tai Viét Nam da c6 mot sd tac gia sir dung phwong phap nay [11-12, 17— 20].
Kiém nghiém Mann—Kendall so sanh do 16n trong ddi clia cac phan tir trong chu01 dir liéu,
diéu nay co thé tranh duoc céac gia tri cuc dai hoac cuc tiéu cuc bo cua chudi s lidu. Néu gia
thiét rang c6 mot dix liéu theo chudi trinh tu thoi gian (X1, X2, ... Xn) voi xi biéu dién s6 liéu tai
thoi diém i tai mdi mot thoi diém thi mdi gia tri dit lidu tai mdi thdi diém dugce so sanh véi cc
gia tri trén toan chudi thoi gian. Gia tri ban dau cia thong ké Mann—Kendall, S 14 0 (nghia 1a
khong c6 xu thé). Néu mét dit liéu & mot thoi diém sau 16n hon gia tri cia dir liéu & mat thoi
diém nao dé trudc ddy, S duoc ting thém 1; va nguoc lai. Xét chudi x1, X, ..., Xn biéu dién n
diém dir liéu trong d6 x; 13 gia tri dit liéu tai thoi diém j. Khi d6 chi sé thong ké Mann—

Kendall S dugc tinh boi.
N-1 N
S=> >sign(x; —x)

i=1 j=i+l (4)
Trongdo sign(x; —x;){ Okhix;—x; =0 (5)

Gia tri S >0 chi xu thé ting, S <0 chi xu thé giam
Tuy nhién can phai tinh toan xac xuat di kém voi S va n dé xac dinh muc y nghia cua xu
hudng. Phuong sai cia S dugc tinh theo cong thuc:
VAR(S) = % [n(n— 1D@n+5) —TI_, t, (t, — 1)(2t, +5)] (6)
Trong d6 g 14 s6 cac nhom co gid tri gibng nhau, tpla s0 phan tir thudc nhom thir p.

Gia tri chuan Z cta S tuan theo dinh luat phan phdi chuén.
S-1

= VARG ,$S>0 (7
Z=0,5=0
S+1

= VARG ,$<0 (8)

Z ¢6 phan phdi chuan N (0,1) dung dé kiém dinh chudi c6 xu thé hay khong v6i mirc y nghia
cho trudc (trong nghién ctru nay dung o = 0,05).

3. Két qua va thao luin
3.1. Danh gia mirc do dao dong cua cac yéu 16 khi hdu tai Binh Dinh

3.1.1. Panh gid murc 46 dao dong cua cac yéu t6 khi hau

a) Dao dong cua nhiét do trung binh nam (Tw)

Dé phan tich su dao dong cua cac yéu t6 khi hau nghién ciru tinh toan chun sai theo tung
nam, tu do xac dinh d¢ léch cua gia tri hang nam so voi gia tri trung binh nhiéu nam cta yéu
t6 khi hau do, dic trung cua dao dong la bién dJ va pha, tuy nhién véi dao dong khi hdu céc
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gié tri bién d6 va pha khong ¢ dinh vi vay bai bao danh gia theo cac dao dong am va duong
16n nhat.

Dao dong cua nhiét d khong khi hang nam tai cac tram tinh Binh Dinh trong giai doan
19902021 twong d6i dong nhit (Hinh 2), phan 16n déu cing 4m hoic cing duong tai tat ca
cac tram duoc danh gia. Piu nay chimg t6 nhiét ¢ khong khi tai cac tram déu chiu sy chi
phéi cua ciing mot co ché tac dong.

Tai tram Quy Nhon: Chuén sai cia Ttb chi yéu nim trong khoang tir —0,5 dén 0,5°C va
chuén sai (+) 16n nhét cua nhiét do khong khi trung binh nam dat 0,8°C xuét hién vao nim
2019, chuén sai (-) 16n nhat 14 —0,5 °C xut hién vao cdc ndam 2000 va 2008. Chu ky dao dong
khoang 2 nam (khoang cach tir chuan sai cuc dai sang cuc tiéu khoang 2 nam).

Tai tram An Nhon: Chuén sai cua nhiét do trung binh nam tir 1990-2014 chu yéu dao
dong tir —0,5°C dén +0,5°C, tir 2015-2021 Ttb chu yéu dao dong (+) va dat cao nhat vao nim
2019 (+1°C), chuan sai (—) 16n nhét 1a —0,6°C (xuat hién vao nim 1996).

Tai tram Hoai Nhon: Chuén sai cta Ttb chu yéu dao dong tur —0,6 dén +0,2°C, chuén sai
duong 16n nhét 13 +0,8°C (xuét hién vao nim 2019) va chuén sai (-) 16n nhat —0,6°C xuat hién
vao cac nam 2008 va 2011.

Nhin chung chuan sai (-) 16n nhét cua nhiét d6 khong khi trung binh nim ¢ Binh Pinh
xuét hién vao cac nam 1996, 2008 va 2011, do day la cac nam La Nina hoat dong manh. Tu
d6, co thé nhan thay La Nina c6 tac dong dén viéc giam nhiét do trong cac nam trén.

Chuén sai Ttb tai tram Quy Nhon 15 Chuén sai Ttb tai tram An Nhon
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b) Dao dong cua luong mua trung binh ndm (R)

Hinh 3 thé hién dao dong cia lugng mua hang nam tai cac tram tinh Binh Dinh trong giai
doan 1990-2021, muc d dao dong c6 su khac biét ro rét qua cac tram do tinh chét dia hinh va
dic diém phan b6 mua kém dong nhét theo khong gian va lugng mua nim cta cic tram ngoai
phu thude khi hau khu vuc con phu thudc rat 16m vao vi tri dia Iy va do cao cua cac tram do.

- Tai tram Quy Nhon: Chuan sai luong mua nam chu yéu dao dong tir —692 mm dén +
702 mm, ca biét ¢ nim 1999 chuén sai (+) dat 1044 mm, chuén sai (~) 16n nhat xuat hién vao
nam 2020.

- Tai tram An Nhon: Chuan sai luong muwa nam chi yéu dao dong tir —752 mm dén + 823
mm, bién dd dao dong cuia R tai An Nhon kha déng nhét trong giai doan tir 19942021, chu
ky dao dong khoang 2 nam giita nam c6 chuén sai cuc dai va cuc tiéu.
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- Tai tram HO‘é.i Nhon: Chuén sai lugng mua thay ddi theo thoi gian, cé(; nam c6 chuin
sai (+) cao bao gom 1998 (+851 mm), nam 2008 (+1021 mm) va cao nhat la nam 2016
(+1275 mm). Chuan sai (=) 16n nhat la —-835 mm (xuat hién vao nam 2019).

Chuén sai R nim tram Quy Nhon
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3.1.2. Banh gid muc d§ dao dong cua chi s6 khi hau cuc doan

a) Dao dong cua nhiét do tdi cao tuyét d6i (Txtd)

Chuén sai R nim tram An Nhon
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Hinh 3. Chuan sai ctia lugng mua trung binh
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Chuén sai Txtd tai tram Hoai Nhon

Hinh 4. Chuan sai ctia nhiét do toi cao tuyét

) ddi nam tai Binh Dinh.
1
3
g0
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Hinh 4 thé hién dao dong cua nhiét do ti cao tuyet ddi tai Binh Dinh: Tai tram Quy
Nhon chuén sai chu yéu dao dong tir —1,2°C dén 1°C, chuan sai (+) 16n nhit 13 2,2°C xuét hién
vao nam 1994; Tai tram An Nhon, chuén sai ctia Txtd ndm trong khoang tir—1,5 dén +1,9 °C.;
Tai tram Hoai Nhon chuén sai ctia Txtd chu yéu dao dong trong khoang —1,0°C dén +1,0°C,
chuén sai (+) cao nhét dat +2,55°C (ndm 1994) va chuan sai (—) 1on nhat 1a —1,85°C.
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b) Dao dong cua nhiét do t6i thap tuyét d6i (Tmtd)

Dao dong ctia nhiét do tbi thap tuyét dbi (Hinh 5) tai Binh Dinh, tai tram Quy Nhon:
Chuén sai ctia Tmtd c6 su bién dong manh qua cac nam, chuén sai (+) lon nhét 1a +2,2°C
(xuét hién vao nam 2012), chuin sai (-) nho nhit 13 —2,6°C (ndm 1999). Tai tram An Nhon
chuin sai dao dong tir —3°C dén + 2,2°C, chudn sai (+) 16n nhét xuat hién vao nim 2012 va
chuén sai (-) 16n nhat xuét hién vao nam 1999 gidng voi tram Quy Nhon. Tai tram Hoai
Nhon, chuén sai cia Tmtd chil yéu ndm trong khoang tir —1°C dén +1°C, chuén sai (+) cao
nhat 13 2,55°C (xuét hién vao nim 1994) va chuan sai (=) nho nhat 1a —1,85 (ndm 1991).

Chuén sai Tmtd tai tram Quy Nhon 3 Chuén sai Tmtd tai tram An Nhon
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¢) Dao dong cua lugng mua 1 ngay lon nhat (Rmax1day)

Hinh 6 thé hién dao dong cia lrong mua 1 ngay lon nhat (Rmax1day) v6i chuan sai (+)
16n nhit ciia lwgng mua 1 ngay 16n nhat nim dao dong 1a + 95 mm (tai An nhon nim 2012),
+126 mm tai Hoai Nhon (ndm 2018) dén +150 mm tai Quy Nhon (vao nim 1993). C6 thé
thdy murc d6 dao dong ctia Rmax1day khac nhau giira tram thé hién tinh bat dong nhét vé
khong gian cta lwong mua trén dia ban tinh Binh Dinh. Chuan sai (—) 16n nhat ciia lugng muwa
1 ngay 16n nhat xuét hién vao cac nam 1994 va 2012, dao dong (-) 16n nhét tai Quy Nhon la
97mm va 101 mm tai An Nhon xuét hién nam 1994 va 116mm tai Hoai Nhon nam 2012.
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Chuén sai Rmax1day tai tram Hoai Nhon

Hinh 6. Chuan sai ctia lugng mua 1 ngay 16n nhét
nam tai Binh Dinh.
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-140

3.2. DBanh gia xu thé bién doi ciia cdc yéu 16 khi héu tai Binh Dinh

3.2.1. Mtic d6 bien doi cua cac yeu to khi hau

Dé danh gia mirc do l?ién d6i (tang hay giam) cia cac yéu t6 khi hau nghién ctru sur dung
hé s6 goc Sen va dung kiém dinh phi tham s6 Mann—Kendall véi mire y nghia thong ké (o =
0,05).

Bang 2. Kiém nghiém thdng k& M—K xu thé bién d6i cua cac yéu té khi hau ¢ Binh Dinh.

Ttb QN R QN Tth AN RAN Ttb HN  R_HN
(d¢ C) (mm) (d¢ C) (mm) (do C) (mm)

N 33 33 33 33 33 33
Min 26,83 1291 25,7 1099 25,7 1395
Max 28,13 3026 27,31 2674 27,03 3505
Mean 27,31 1982 26,34 1851 26,26 2192

Median 27,31 1974 26,31 1726 26,28 2099
sD 0,296 501,6 0,361 501,4 0,313 545,6
M-K 104 -18 164 ~14 113 44

Var(s) 61,6 61,7 61,7 61,7 61,6 61,7

z 1,7 03 2,6 0,2 1,8 0,7
o 0,05 0,4 0,004 0,4 0,03 02
Sen 0,01 2,02 0,02 3,0 0,01 9,28

Ghi chii: N: C& mau, Min: Gid tri thcfp nhat, Max: gid tri cao nhdt, Mean: trung binh, Median: Trung vi,
SD: D¢ léch chudn, Z: Gid tri chuén, a: Mirc y nghia, Sen: Hé 56 goc, ON: Quy Nhon, AN: An Nhon, HN: Hoai
Nhon.

Thoi ky 1990-2021, nhi¢t d§ khong khi trung binh nam & tinh Binh Pinh c6 xu thé tdng
v6i toe d6 tang tir 0,01-0,02°C/nam. Xu thé ciia nhiét do trung binh tai cac tram déu thoa méan
murc ¥ nghia 5% (xéc suat pham sai 1am loai I khong qué 5%, c6 nghia la xu thé tang ctia nhiét
d6 nam trong ving théa man 95%). Tc do xu thé ting nhanh nhét tai tram An Nhon ting
0,02°C/nam, tiép dén 1a tram Quy Nhon ting 0,01°C/nim va Hoai Nhon ting 0,01°C/nam.
Dbi véi lugng mua nim (Bang 2) ¢6 xu thé giam theo thoi gian, tuy nhién xu thé lugng muwa
tai ca 3 tram déu khong 1o rang, khong thoa man mirc y nghia 5%, mic d§ gidm manh nhét tai
tram An Nhon (-3 mm/nam), tai Quy Nhon gidm 2 mm/nam, nguoc lai luong mua tai Hoai
Nhon ¢6 xu thé ting 9,28 mm/nam.

3.2.2. Mirc do bién ddi cua khi hau cuc doan tai Binh Pinh

Xu thé bién doi cta cyc tri nhiét do (Bang 3) cho thiy dbi véi nhiét do tdi cao tuyét dbi
(Txtd), kiém nghiém thong ké Mann— Kendall déu théa min mirc y nghia thong ké 5% co
nghia la xu thé tang/giam ciia nhiét do Txtd nam trong ving théa man 95%, toc do xu thé tang
nhanh nhat tai An Nhon (0,04°C/nim), tiép dén 1a Hoai Nhon ting 0,03°C/nim, riéng tram
Quy Nhon lai c6 xu thé giam khoang 0,03°C/nam. Ddi v6i nhiét d6 toi thép tuyét dbi tai ca 3
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tram déu khong co xu thé rd rang khi xu thé khong théa man mirc ¥ nghia thong ké o = 5%.
Bang 3 thé hién két qua kiém dinh thong ké M—K test xu thé bién d6i cuia Rmax1day, ciing
gidng vai lugng mua ndm xu thé lugng mua 1 ngay 16n nhat tai ca 3 tram déu khong rd rang,
khong thoa man murc y nghia o = 5%.

Bang 3. Kiém nghiém thé)ng ké M—K xu thé bién dbi cua cuc tri khi hau ¢ Binh Dinh.

Txtd ON Tmtd QN Txtd AN Tmtd Txtd Tmtd Rmaxlday Rmaxlday Rmaxlday

(°C) (°C) (°C) AN(°C) HN(®C) HN(CC) OQON(@mm) AN(mm) HN (mm)
N 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00 33,00
Min 37,30 15,50 36,30 13,00 37,20 14,40 80,60 75,00 76,80
Max 40,70 20,30 39,70 19,00 41,60 18,10 327,40 270,80 318,60
Mean 38,49 18,10 37,79 16,20 39,05 16,02 177,90 175,70 192,80
Median 38,35 18,10 37,55 16,00 38,80 15,95 161,30 180,20 183,50
SD 0,75 1,13 0,88 1,32 0,99 0,96 59,73 53,31 65,07
M-K -105,00 7,00 213,00 54,00 91,00 —-26,00 —48,00 -18,00 48,00
Var(S) 61,40 61,60 61,38 60,90 61,43 61,58 61,67 61,67 61,67
z -1,69 0,10 3,45 0,87 1,47 -0,41 -0,76 0,28 0,76
a 0,05 0,46 0,00 0,19 0,05 0,34 0,22 0,39 0,22
Sen 0,03 0,00 0,04 0,03 0,03 -0,01 -1,06 —0,50 0,96

Ghi chii: N: C& mdu, Min: Gid tri thap nhat, Max: gid tri cao nhdt, Mean: trung binh, Median: Trung vi,
SD: D¢ léch chuan, Z: Gid tri chudn, a: Mitc ¥ nghia, Sen: Hé s6 géc, ON: Quy Nhon, AN: An Nhon, HN: Hodi
Nhon.

4. Két luin

Bai bao da danh gia mirc d¢ dao dong va xu thé bién doi cua cac yéu t6 khi hau va cuc tri
khi hau tai Binh Dinh, cac két qua cho thay dbi véi nhiét do trung binh: Tai tram Quy Nhon:
Ttb chuén sai (+)16n nhét ctia nhiét 6 khong khi trung binh nam dat 0,8°C xuét hién vao nam
2019, chuan sai (-) 16n nhat 1a —0,5°C xuat hién vao cac ndm 2000 va 2008. Chu ky dao dong
khoang 2 ndm (khoang céch tir chuén sai cuc dai sang cuc tiéu khoang 2 nam). Tai tram An
Nhon: Chuén sai ctia nhiét d¢ trung binh nam tir 19902014 chi1 yéu dao dong tir —0,5°C dén
+0,5°C, dao dong (+) va dat cao nhat vao nam 2019 (+1°C), chuén sai () 16n nhat 1a —0,6°C
(xuét hién vao ndm 1996). Tai tram Hoai Nhon: Chuan sai cta Ttb chu yéu dao dong tir —0,6
dén +0,2°C, chuén sai dwong 16n nhat 13 +0,8°C (xuét hién vao nim 2019) va chuén sai ()
16n nhét —0,6°C xuét hién vao cac ndm 2008 va 2011.

Vé lugng mura: Tai tram Quy Nhon: Chuan sai lugng mua nim chu yéu dao dong tir —
692 mm dén + 702 mm, chun sai (+) 16n nhét dat 1044 mm. Tai tram An Nhon: Chuén sai
lwong mwa nim chi yéu dao dong tir —752 mm dén + 823 mm, chu ky dao dong khoang 2
nam gitra ndm co chuén sai cuc dai va cuc tiéu. Tai tram Hoai Nhon chuén sai (+) cao nhét 13
(+851 mm), nam 2008 (+1021 mm) va cao nhit 1a nim 2016 (+1275 mm). Chuan sai (—) 16n
nhat 1a —835 mm (xuét hién vao nim 2019).

Vé xu thé bién d6i, két qua kiém dinh M—K cho thay xu thé bién ddi cua nhiét d¢ trung
binh tai Quy Nhon, An Nhon va Hoai Nhon thoa man mirc nghia thong ké (o = 5%), voi xu
thé tang tir 0,01-0,02°C/nam. V& lwong mua nam cé xu thé giam theo thoi gian, tuy nhién xu
thé luong mura tai ca 3 tram déu khong rd rang, khong thoa mén murc y nghia 5%. Déi nhiét
d0 tbi cao tuyét ddi (Txtd), kiém nghiém thong ké Mann—Kendall déu thoa man muc y nghia
thong ké 5% c6 nghia 13 xu thé ting/giam cta nhiét 6 Txtd ndm  trong vung thoa mén 95%,
tbc do xu thé ting nhanh nhét tai An Nhon (0,04°C/nidm), tiép dén 1a Hoai Nhon ting
0,03°C/nam, riéng tram Quy Nhon lai c6 xu thé giam khoang 0,03°C/nam. V& nhiét do tdi
thap tuyét ddi tai ca 3 tram déu khong c6 xu thé rd rang khi xu thé khong thoa man muc y
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nghia thong ké o = 5%. D6i voi Rmax1day, ciing gidng véi lwong mua nam xu thé lugng mua
1 ngay 16n nhit tai ca 3 tram déu khong rd rang, khong thoa mén muc y nghia a = 5%.

Han ché ctia nghién ctru: V& phan dao dong chua tinh toan dén dao dong theo mua cua
cac yéu t6 khi hau, va mirc d6 bién ddi cua lugng mua chwa xét dén bién doi theo khong gian
cua lugng mua ¢ Binh Pinh do ) lugng tram it.

Pong gop ciia tac gia: Xay dung ¥ trong nghién ciru: NV.H.; Xtr 1y s liéu: NV.H.; Viét ban
thao bai bao: NV.H.; Chinh stra bai bao: NV.H.

Loi cam on: Nghién ctru ndy duoc tai tro bai dé tai nghién ciru khoa hoc cép tinh Binh Dinh,
dé tai “Nghién ctru s6 hoa va quan 1y co s dir liéu khi lwong thay van tinh Binh Dinh”. Tac
gia tran trong cam on S Khoa hoc va Cong nghé tinh Binh Dinh da tao diéu kién cho tac gia
thuc hién bai béo nay.

Loi cam doan: Téc gia cam doan bai bao nay la cong trinh nghién ctru cta tac gia, chua duoc
cong bo ¢ dau, khong dugce sao chép tir nhitng nghién curu trude day.
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Assessment of variability and trends of climate factors in Binh
Dinh province

Nguyen Van Hong'"
! Sub-Institute of Hydrometeorology and Climate Change; nguyenvanhong79@gmail.com

Abstract: This article aims to assess the level of variability and trends of climate factors in
Binh Dinh province. Climate factors are studied for climate factors such as rainfall, average
temperature at three meteorological stations (Quy Nhon station, Hoai Nhon station and An
Nhon station) in Binh Dinh in the period of 1990-2021. The study are used the standard
deviation of climate to evaluate the climate fluctuation, Sen’ slop and the Mann—Kendall
test (M—K) to determine the change trend and the reliability of the trend equation. The
results of the fluctuations of the annual temperature at Quy Nhon station showed that the
maximum standard error (+) of 0.8°C appeared in the year of 2019, the maximum standard
error (—) of —0.5°C appeared in the years of 2000 and 2008. The standard error of annual
rainfall mainly at Quy Nhon station are ranged from —692 mm to +702 mm, the maximum
standard error (+) was 1044 mm. The results of the M—K test showed that the trend of
average temperature changed in Quy Nhon, An Nhon and Hoai Nhon met the statistical
significance level (a = 5%), with an increasing trend from 0.01 to 0.02°C/year. The annual
rainfall tends to decrease over time, however, the rainfall trend at all 3 stations is not clear,
not satisfying the 5% significance level.

Keywords: Climate fluctuations; Trend; Climatic factors.
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Tém tit: Nghién ctru ndy duogc tién hanh dé khao khao sat cau trac dia chat tang Holocene
khu vuc thanh ph6 Da Nang bang phuong phap anh dién hai chiéu (2D). Trong nghién ciu,
cac dic diém hinh thanh, phan bd va thanh phan dia chét cta ting dia chat Holocene va su
phan b6 nudc ngam trong moi trudng cua tang dia chat Holocene ciing duoc khao sat. Dé
tién hanh nghién ctru nay, phuong phép anh dién 2D dua trén so d6 Wenner—Alpha da duoc
trién khai tai cac vi tri khao sat hién truong thudc khu vuc thanh phé Dang Nang. Két qua
thu duoc qua phan tich anh dién 2D tai cac vi tri da khao sat duoc so sanh, danh gia voi két
quéa khoan tham do dia chét va cho twong quan khé tt voi sai s gitra 2 phuong phap bé hon
5%. Qua nghién ctru c6 thé khang dinh phuong phéap anh dién 2D 4p dung t6t cho nghién ciu
vé dia chat cong trinh, gop phan hd trg cong tic danh gia, du bao cic tai bién dia chat trong
xdy dung co so ha tang, cong trinh dan dung, céng trinh ngam c6 lién quan dén an sinh xa
hoi tai cac khu vuec.

Tir khéa: Anh dién 2D; Chat dién phan; Dia chét; Giai doan; Kim loai ning.

1. Mé& dau

Trong nhirng nim gan day, dudi su phat trién manh mé cia nén kinh té toan cau, nén
kinh Viét Nam cling c6 nhiing phat trién nhanh va kém theo sy phat trién ay la nhiéu cong
trinh dan dung, co sé ha tang duoc xay dung da din dén viéc khai thac qua mirc dién tich dat
bé mit cua 16p dia chat tang nong [1-3]. Bén canh do, bién d6i khi hau (BDKH) toan cAu ma
Viét Nam 1a mot thuc thé dd dan gop phan lam gia tang cac hién tuong thoi tiét cuc doan,
thién tai nhu mua bao, i quét, x6i mon, rira troi dat dién ra véi tan suat va cuong dé ngay
cang gia tang [2 4]. Piéu d6 di tac dong manh den cac lop dia chat tang nong thudc 16p mat
ctia vo Trai Dat [4-6], trong d6 phai ké dén cac tang dia chat xung yéu, nhay cam véi cac tac
dong, bién do6i ctia moi truong dia chat [7-8].

Thé d6i kién tao Holocene 1a thé dia chit dugc hinh thanh cach day khoang muoi nghin
nam (theo dinh tudi nién dai bang carbon phong xa cacbon C14), thudng phan bd & do sau
trong khoang tir 10 + 20 m [9-10]. C6 thé noi, day 1a thé ting dia chat trung gian giita 16p
mit va ting da géc [11-12]. T4t ca nhitng hoat dong cua nén vin minh nhén loai déu duoc
luu gitr trong thé dia chat nay [13— 14]. Nhimg bién ddi bat thuong vé dia chit va nudc ngdm
trong thé dia chat Holocene c6 thé gay ra nhiing tai bién dat gay [14, 16], sut lun bén trén
ctia 16p dia chat ting mat [15,17, 19], gy phé huy cac hé thong cong trinh ngdm va cic cong
trinh dan sinh khac trén bé mat dat [16, 18, 20]. Trén thé gi6i, [13] da tién hanh nghién ctru
anh huong cua d4 gde dén chat luong nude ngam & khu vuc Zango, Tay Bic Nigeria. Trong

Tap chi Khi tigng Thity vin 2022, 738, 60-70; doi:10.36335/VNJHM.2022(738).60-70  http://tapchikttv.vn/



Tap chi Khi twong Thity van 2022, 738, 60-70; doi:10.36335/VNJHM.2022(738).60-70 61

nghién ctru nay, nhom tac gia da nghién ctru anh huong cua cac déc trung hoa ly cua nude
ngam nhu pH, d6 dan dién, nhiét do, tong chat ran hoa tan, nitrat, sulphat, clorua, photphat,
bicacbonat, florua, canxi, magié, kali, natri, sat, mangan, chi, kém, cadmium, crom va dong
dén hit luong nude ngam cua khu vuce. Cac két qua da phén tich cho thiy, nudc ngam khu
vuc khao sat bi 6 nhiém nang bdi mot s6 kim loai nang. Tu két qua nghién cuu c6 thé nhan
dinh, da granit trong khu vuc nghién ctru duoc cAu tao tir khoang chét co6 chira cac kim loai
ning va day chinh la nguyén nhan lam cho ngudn nudc ngam trong khu vuc bi 6 nhidm. Cac
cong dong sdng trong khu vuc chiém uu thé vé da granit da ghi nhan su cac truong hop nhidm
fluor va nhiém kim loai nang nén viéc khai thac nudce ngém phuc vu sinh hoat dirng str dung.
Nam 2021, [14] d4 tién hanh nghién ctru dia chat, dia dién va thuy héa tai khu vuc Wadi Hof,
bong Nam thanh pho Cairo, Ai Cap dé xac dinh nguyén nhan gay ra 1o dat. Khu vyc nghién
ctru ctru ¢ dic diém d6 ddc thoai tir BOng sang Tay véi cdu tao da voi chiém uu thé. Trong
nhién ctru, nhom tac gia da st dung phuong phép chup anh dién mot chiéu (1D) dua trén
phan mém WinSev3.4. cac két qua chup anh dién duoc phan tich béng phén mém may tinh
RES2DINV. Két qua nghién ctru chi ra rang, khu vuc nghién ciru bao gom ba khéi dé chinh
Marl & 16p bé mit, cat da voi phén phé & 16p gitra va cudi cung 1a dat sét dén sét pha cat &
16p dudi cung va cac vu sat 1o dat duong nhu 13 do sy phdng 1én cia cac 16p dat sét day dan
dén sy pha huy cac cong trinh dan dung trén bé mat ma cy thé 1a cong trinh dudng sit chay
ngang qua bén trén khu vuc bién dang dia chit.

Tai Vi€t Nam, [4] d& tién hanh khao sat phan bd dia hoa khu vye mién Trung, Tay
Nguyén va Nam B bang phuong phap chup cét 10p dién tro suat 2D—ERT két hop phan tich
dia hoa. Trong nghién ciru nay, moi twong quan gitra sy hinh thanh kién tao, thanh phan dia
hoa va sy phan bd nudc ngam ctia tang chira nudc Holocen su tir 10 dén 30 m dudi long dét
gitra cac vung di dugc danh gia. Két qua phan tich anh dién cho thay khu vuc cac vi tri khao
st ¢ tan suat phan bd doc td moi trudng cao. Nghién ciru cling chi ra rang, cac chat 6 nhiém
dién phan nhu NaCl, KCI va axit axetic di tich tu trong nudc ngdm khu vuc thanh phd Pa
Ning dang co dau hiéu gia ting 6 nhiém. Tai khu vuc Mién Trung, cu thé & mot s6 tinh thanh
nhu Pa Ning va Quang Nam trong nhitng nim gan day thuong xay ra cac hién tuong sat 1o,
sut lun vao mua mua 1a [4, 12] C4 biét c6 nhitng noi xuat hién cac hd tir than sdu dén trén
20 m, gay nhiéu thiét hai vé  nguoi va tai san [7,12]. Trong khi do, vao mua he thuong xay
ra hién tuong thiéu hut ngudn nudc ngam, nude bi 6 nhiém hodc nhiém min nghiém trong
[4, 6].

Mot trong nhitng wu diém ctia phuong phap anh dién sir dung trong khao sat, nghién ctru
cac cdu tric dia chat 1a khong xam thuc, khong phéa huty cu trac tu nhién ctia khu vue so véi
cac phuong phap khac truyén thong khac chang han nhu khoan tham do véi kich thude va
d6 sau 16n thi c6 thé phd hay ciu trac ty nhién caa khu vyuc nghién ctru. Mot wu diém khac
ctia phuong phap anh dién 14 c6 thé dé dang trién khai nghién ciru trén pham vi rong véi kinh
phi thap hon so véi phuong phap tuyén théng Do d6, dé ¢ co s dua ra cac danh gia, du
bao va giai phap can co nham goép phan hd trg giam thiéu rui ro cua tai bién dia chat tac dong
ti€u cuc den cac cong trinh dan sinh, nghién ctiru nay ap dung phuong phap anh dién 2D dé
khao sat cdu trac dja chét tang Holocene khu vyc thanh phd Pa Néng qua dé xay dung ban
dd dac trung dia chit nudc ngam tai khu vuc nay.

2. Khu vue nghién ciru va phwong phap nghién ciru

2.1. Khu vuc nghién ciru

Nghién ctru dugc trién khai tai hai vi tri ST1 (16°04°49.9” vi do béc va 108°13°22.6”
kinh d6 dong) va vi tri ST2 (16°05°18.8” vi d¢ bic va 108°08°06.6” kinh d6 dong) thudc
thanh phé ba N:fmg. Cu thé, vi tri khao sat ST1 thudc tuyén do véi chidu dai 300 m, tai khu
vue ranh gidi giita khu cong nghiép Hoa Khanh va vi tri khao sat ST2 thudc hé Bau Tram
(hinh 1).
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Hinh 1. C4c vi tri khao sat (ST1 va ST2) anh dién 2D tai khu vuc thanh phé Pa Ning (Nguon:
Google earth).

2.2. Phwong phdp tiép cdn

Dé tién hanh nghién ctru nay, phuong phép thim do anh dién 2D dugc sir dung dé quan
sat dic diém cdu tric va quy luat phan bo dia chat. Nghién ciru truong dién khong doi cua
mdi truong dia chat tai cic khu vuc niy va tham sé quan trong nhat can dugc danh gia 1a gia
tri dién trd suat cua dat, da. Tham sb dién tro sudt dic trung vé tinh chat dan dién ciia moi
truong va tinh chét nay phu thudc vao thanh phén khoang vét, thach hoc, ciu trac, diéu kién
lich sir tao thanh va thé nam cua dat da [4, 11].

2.2.1 Ly thuyét thyc nghiém anh dién 2D

Su phan bé dién tro sudt cling nhu dic diém, cau tric dia chat ciia moi truong bén dudi
s& tao ra mot dang diéu hay truong dién riéng bén trén bé mat cua nd. Do do, trong phuong
phap tham do anh dién 2D cua truong dién khong d6i, mudn blet dugc thong tin vé moi
truong dia chat bén dudi ta phai tién hanh cac phép do dién tro suat biéu kién trén bé mit cua
dbi trong quan tdm bang cach phat dong dién khong d6i c6 cuong do I vao moi truong dia
chét can khao sat thong qua dién cuc. Ddi v6i cdu hinh thiét bi Wenner—alpha nhu minh hoa
& hinh 2, thi hiéu dién thé gitra hai dién cyc thu thé P1, P2 duoc tinh boi (1):

AU = U(Pl) - U(Pz) =

Cpl| 1 1 1,1 (1)
2m e fep fep, Top,
Trong do rep . fep, . Tc n e s, 12 khoang céch tir cac dién cuc thu thé P1, P2, dén cac dién
cuc dong Cy, Co.
Tur cong thire (1), ta c6 thé xac dinh dugc dién trd suat biéu kién ciia méi truong dia chat
bén dudi theo cong thire 2:
AU

Pa sz (2)

Trong d6: k= 1a tham sb hinh hoc phu thudc vao su sip xép cua

rcl Pl rCZ pl rCl PZ rCZ pZ

4 dién cuc.
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Dién tro suat bicu kién khong phai 1a dién tro suat that ciia moi truong dia chit bén dudi,
viéc xac dinh dién tr¢ suat that bén dudi cua moi truong dia chat tir gia tri dién trd suat biéu
kién quan sat dugc la moi lién hé phurc tap va la van dé cua bai toan ngugc trong tham do anh
dién 2D, dua vao thuat todn sai phan hitu han.

Wenner Alpha

c1 P1 P2 c2
[ T | 5w o a 1 T a el ]
k=2x a

Hinh 2. Minh hoa bd tri cac dién cuc cho phép do 2D theo so dd Wenner—Alpha

2.2.2. Quy trinh c4c budc khao sat thuc dia theo so dd do Wenner—Alpha

Thiét bi Wenner—Alpha: Trong khao sat thuc dija, gia sir ta thuc hién viée di day cap va
tién hanh cdm m dién cyc cach déu nhau trén tuyén do nhu hinh 3. Khoang cach giita cac
dién cuc C, Py, P2, C2 duoc gilr khong doi doi voi mi mire do sau (C1P1= P1P2 = P2Co). S
phép do trén moi murc do sau duoc tinh theo cong thirc téng quat 1a (m — 3n) g vdi bude
dich chuyen trén tuyén do theo khoang cach dién cuc don vi. Trong do6 n 1a thira s6 cuia mire
do. P6i v6i mirc do sau thir nhét cua thiét bi thir nhit (n = 1) Gng v6i khoang cach gilta cac
dién cuc 1a “a” (C1P1 = P1P2 = PoCo= a), ta s€ thuc hién (m - 3) diém do doc theo tuyén dé
biét duoge thong tin vé tinh chit dién cua ddi tuong vat chét tir bé mat dén muc do sau thi
nhat doc theo tuyén do. Phép do thir nhat duoc thuc hién véi cac dién cuc 1, 2, 3 va 4. Tiép
theo, phep do thir hai dugc thue hién voi cac dién cuc 2,3,4 va 5 ¢6 chie nang tuong tmg nhu
1a cac dién cyc Cy, P, P2 va Ca. Tiép tuc tinh tién phép do nhu vay (vi bude tinh tién 13 “a”)
doc theo tuyén do cho dén khi cac dién cuc m—3, m—-2, m—1 va m duoc sir dung cho phép do
cudi cung.

Piem do thie (2m-8)

| | He théng diéu
G Py P Cy . k_h1én
| 3a | 3a | 3a | May do
Biém do tha ( 1:11—2} l
| | |
(-{l Pl PI i (_‘2

| 2a | 2a | i2a |
Diémdo 01 |
| T
Cl Plipgc.z
M&cdﬁ12:3?5567
‘1 01* oio QE * * * * * * * * L IEEEEEEIE }
5 & S
-3 (gm_g)‘.' e e e e e e e
n=4 (3m-170e ¢ o ¢ ee
n=35 (dm-28) s ¢

Hinh 3. So d6 cach sap xép cac dién cuc trong tham do anh dién 2D va trinh tu cac phép do dé xay
dung mot mat ¢it 2D cho hé thiét bi Wenner—alpha ngoai thuc dia [4].

Quy trinh duogc 13p lai twong tu cho cac mirc do sau thir hai, ba, tu va nam tuong g vaéi
khoang cach gitra cac dién cuc la “2a”, “3a”, “4a”, “Sa”,... phép do duoc tién hanh cho dén
khi dat khoang mé can thiét [17-18]. Quy trinh cac budc tién hanh khao sat cdu trac dia chét
tang Holocene khu vuc thanh phd Da Nang bang phuong phap anh dién hai chiéu (2D) nhu
minh hoa & hinh 4.
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Di ligu diu vao
(dii ligu thu thip ngoai thuc dia b&ng mdy
Diaper-10R tgi khu viee nghién ctiu)
+ Vi tri diém do: x(m)
+ Khoang ciach dién cuc: a(m)

Kiém tra dir ligu thu thip diu vio
(loai bo nhitng diém dit licu bi nhiéu)

Dinh dang dir liéu biing phin mém
Surfer8: Tén khu viee khao sdt, khodang
cach dién cwe dom vi, logi cau hinh thiét bi,
56 diém di lidu thu thdp, ...)

l

— — - Xuit két qua anh di¢n 2D
Ung dyng phan mém RE2DINV chay dir | 5| (theo do siu, chiéu dai tuyén do,
li¢u thu thip, giai bai toan nguge phé mau phan b gia tr dién tro:
7 T sudt)
——— - .

—_— i .
Gidi bai todn thudn Tinh dgo ham riéng Gidi phuwong trinh binh \
phan:(0f/og) phirong t6i thiéu Khoan thiim dé
> kiém tra
— \"‘*A

Dé légch tham 56

P
Tinh ma trin ech
Jacobi: (J,J7) mé hinh:Aq

Biéu din két qua anh dién
2D khu vuc nghién ctru trén
cung mét hé truc

Hinh 4. So d6 khéi quy trinh tién hanh khéao sat, phan tich cau tric dia cht st dung phuong phap
anh dién 2D.

3. Két qua va thio luin

3.1. Két qua danh dién 2D khu vuc ngd tw Tran Phii va Ly Thuong Kiét, Qudn Hai Chdu, Tp.
Pa Ning

Trén tuyén do v6i chidu dai 350 m va do sau khoang 57 m (xem bang 1), c6 195 diém
dir liéu dugce thu thap. Sau khi da xur ly cac yéu t6 gay nhidu, cac s liéu nay duoc dinh dang
va phan tich két qua tir phan mém Res2dinv trén thuit toan sai phan hitu han va phuong phap
binh phuong t6i thiéu. Két qua dugc biéu dién duéi dang anh dién 2D, véi 5 vong lap va sai
s6 1a 1,49% (xem hinh 5). Phan tich két qua tuyén do trén hé truc OXZ ta théy, tai khu vuc
nay tir mit dat dén do sau khao sat vé co ban phéan thanh 6 16p:

+ Lép thir nhdt: phan bd tir mét dat dén do sau khoang 11m, gié trj dién tro sudt thay doi
trong khoang tir 249.2 + 306.1 Qm, thanh phan chu yéu la cat v6i hat min, cat pha (trang thai
déo, két cau kém chit) chiém ty 18 16n hon. Mot s6 vi tri ¢6 xen 1an v6i cat tram tich mau do
gach.

+ Lop thir hai: phan bd tir d6 sau trong khoang tir 8m dén 18m, gia tri dién trd suat thay
dbi trong khoang 176.9+249.2 Qm, thanh phan cha yéu 1a cat hat min (két ciu roi rac dén
chat vira) phan dong déu dén cudi tuyén do.

Bang 1. Két qua khoan kiém tra trén tuyén do tai vi tri 150 m doc theo tryc OX, tai vi tri nga tu Tran
Phd, Quan Hai Chau, Tp. Pa Nang.

Phén b6 P sau 16 . ,
an o ¢ Sau TP M ta diic tinh dét tai céc 16p dia thng
16p (m) RN
1 Tir 0.0 dén —6.5 Cat hat min mau vang nhat (két cau xo0p); cat pha mau xam den

(trang thai déo, két cdu kém chit).
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Phan bd Pj sau 16 . s
an o ¢ Sau 1op M ta diic tinh dét tai céc 16p dia thng
16p (m) — :
2 Tu —6.5 dén —14.6 Cat hat min mau xam vang d6 gach (két cau roi rac dén chat vira)
3 Tir —14.6 dén —23.9 Sé;t lan )/6 s’(‘) méquéu:n xatnh, Xfim nhat, xam ghi (trang thai déo
mém, déo cirg, mat do chira nuéce cao).
4 Tir—23.9 dén —36.5 Céat hat min xam chdt vira, sét pha xanh nhat, d6 gach, xam ghi, xdm

den trang thai cimg, déo cting va lan it san nita cting.

(Sét xam xanh trang thai cimg, d4 cat két nau do phong hoa, cat hat
5 Tur —36.5 dén —45.5 min do gach, xadm vang, xam xi mang (chat vira, chat), cat soi san

xam tréng rat chat

Dam tang 13n san thach anh x4m xanh, xam tring (rit chat). Sét pha
6 Tir —45.5 dén -51.0 lan san thach anh xam tring, x4m xanh ctng, xen kep da phién

xerixits tim gu, nu do.

+ Lop thir ba: ndm trong khoang tir 16 dén 42 m, gia tri dién tr& sudt thay doi trong
khoang 134.5 + 189.4 Qm, thanh phan chu yéu 1a sét tron 14n trim tich sa thach (trang thai
déo mém, déo cung, mat d6 chira nude cao). Theo két qua khoan tham do thi cac trdm tich,
sa thach nay phan 16n 1a cac vo ngéu so, diéu do ching t0 16p dia chat nay trudc day 1a mot
phan bé mit cua ddy Song Han, do qué trinh bdi dip va san lap day song tao nén nhu hién
nay. Dang chu ¥, 16p dia chat nay c6 mién gia tri thap nhét trong cac 16p dia chat (thé hién
mét mang mau xanh chay tur dau tuyén) gia tri dién tro suat thap chi vao khoang 134.5 Qm
(hinh 5). Piéu d6 cho thay, trong 16p c6 hé théng cac mach nude ngam lién thong vdi Song
Han (c6 thé co cac dong chay manh, véi luu luong 16n), trong nudce ngam c6 thé chira cac
dung mai hiru co 1am cho gia tri dién trd suat ciia nudc ngam ting 1én 16n hon gia tri 100
Qm.

A
Z(m)
) ie(ow:r SRUS e = 149% ‘ : 2 : X({Il)

Ioverse Mods! Resisthity Secton

IIIIIDIIIEDIIIIII
14 1594 mn 0 pis) 1%
Resistaty in ohmm Usit electrode spacing s 100 m

Hinh 5. Két qua anh dién 2D tai khu vyc ngi tu Tran Phd, Quan Hai Chau, Tp. Pa Ning.

+ Lép thir t: nam trong khoang tir 32 dén 48 m, gia trj dién trd suat thay doi trong
khoang tir 165.9 + 217.3 Qm, thanh phﬁn chu yéu la cat hat min chat vira, sét pha trang thai
cting, déo ciing va lan it san nira cing.

+ Lép thir ndm: nam & d6 sau trong khoang tir 40 dén 52 m, gié tri dién tro suat thay doi
trong khoang 232.7 + 266.8 Qm, thanh phan chu yéu sét trang thai cung, da cat két phong
hoa, cat hat min (chat vira, chat), cat soi san rat chat.

+L6p thir sdu: Phan bd ¢ do sau trong khoang 45 dén 57 m, gia tri dién tro sut thay d6i
trong khoang 285.8 + 416.8 Qm, thanh phan vat chat cha yéu dam tang 14n san thach anh (rat
chat) va sét pha 1an san thach anh, xen kep da phién xerixits.

Nhin chung, qua phan tich sai s gitra khoan tham do dé kiém tra ‘phuong phap anh dién
2D tai khu vyc nga tu Tran Pht, Quan Hai Chau, Tp. Pa Nang cho két qua sai s6 trung binh
khoang 2,5%.
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3.2. Két qua anh dién 2D tai khu cong nghiép Hoa Khanh, Lién Chiéu, thanh ph6 Pa Nang

C6 khoang 504 diém dir liéu duoc khdo sat trén ca tuyén do. Sau khi da xur 1y cac yéu tb
gy nhiéu, cac s liéu nay duoc dinh dang va xtr Iy bang phan mém Res2dinv véi 8 vong lip
trén thuat toan sai phan hitu han va phwong phéap binh phwong tdi thiéu. Két qua anh dién 2D
dugc biéu dién trén hé truc OXZ (hinh 6).

Quan sat két qua anh dién 2D cho théy, tai cac vi tri khao sat tir mat dat dén do sau
khoang 39 m phan thanh 3 16p dia chit xen phu nhau va c6 ranh gidi phan chia cuc bo khong
ro rang (co thé 1a do qué trinh boi dép cac loai dat, da tir noi khac dén dé nang cao nén dia
chat phuc vu cac nhu cau dan dung) nhin chung co6 thé nhan dinh nhu sau:

+ Lop thir nhat: Phan bo tir bé miat dat dén do sdu khoang 13 m (d6 day cua 16p khong
dong deu) gia tri dién tro sut thay d6i v6i bién do kha rong (tir 29.2 + 52.5 Qm), thanh phan
chi yéu 1a dat d6 phu sa, tron 1an dét cat va da phlen sét vun phan bd doc theo tuyén do. Tai
cac vi tri trong khoang tir 70 dén 95 m va tir 135 dén 165 m (doc theo tuyén do) 16p c6 do
xen phu sau vao 16p dia chét thtr hai bén dudi, dic biét la trong khoang tir 135 dén 165 mco
d6 xen pht manh xuéng phia dudi vugt qua do sau nghién ctru. Lép nay duoc hinh thanh do
qué trinh san 1ap, két cau chat dén chat vira.

Z(m)

Depth Ienmn BRMSenor= 33% X(m)
06— 800 160 A0 m

125
63
124

198
87

B8 : . | ’ .. ‘
04 LA

Inverse Model Resistity Section

---.-D----D--.---
05% Al 82 107 k) LES)
Resistivty ia ohm m Und electrode spacing 5,00 m

v

Hinh 6. Két qua anh dién 2D tai khu cong nghép Hoa Khanh, quan Lién Chiéu, thanh phd Da Néng.

+ Lép thir hai: 36 sau trong khoang tir 13 dén 39m, gia tri dién tro suat thay doi trong
khoang (0.59 + 107.1 Qm). Thanh phan vat chat cta 16p nay chi yéu 1a bun sét, dat cat phu
sa (gém dé4 san vun, dat bun den va cat) c6 do chura nude cao. Bac biét xuét hién hai mang
dién tro suét thip tai cac vi tri 100 va 145 m doc theo tuyén do, & do siu tir 20+39 m va 160
dén 205 m doc theo troc tuyén do, & do sau khoang tir 18 + 35 m. C6 thé théy, day la hai thau
kinh nu6e duge hinh thanh tir hé thdng cac mach nudc ngim cd thé két noi voi h6 Bau Tram.
Néu dit giéng khoan tai cac vi tri nay s€ str dung dugc nguon nuoc ngam 6n dinh véi luu
lwong 16n. Tuy nhién, trong nuéc ngam cé ddu hiéu bi nhiém cac chit dién phan kim loai
ning (vi gia tri cta dién tré suat giam dén khoang 0, 5 Qm).

+ Lop thir ba: Phan bd ¢ d6 sau tir 34 m tr6 Xuong, gid tri dién tré suét thay doi trong
khoang 39.1 + 52.5 Qm, thanh phan cha yéu 1a dét, d4 trAm tich, trang thai cliing va nita ctmg.
Nhin chung, 16p nay dudi d6 sau nghién ciru cua két qua anh dién, ta c6 thé thay 16p nay &
cudi tuyén do tir vi tri 180 m dén cudi tuyén do (theo truc OX) va ¢ do sau khoang 34 m dén
hét d6 sau nghién ciru. Lop dia chit nay c6 gid tri dién trd suat thay do6i manh theo mua, vao
mua mua dd 4m ting nén gia tri dién trd sudt co thé giam dén hang chyuc dén hang traim Qm,
con mua kho thi ting 1én dén vai chuc ngan Qm.
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3.3. Phdn tich tong hop cdc dic trung dia chdt, mede ngam cdc khu vuee khdo st
3.3.1. Pic trung dia chét trong tang chira nude Holocene

Quan sat téng hop két qua anh dién 2D va két qua khoan tham do tai cac vi tri khao sat
cho thy, céc dac trung phan bd dia chat ctia tAng chira nudc Holocene tir mat dat dén do siu
nghién ctru vé co ban cé sy twong dong. Tuy vao diéu kién, lich sir hinh thanh kién tao ma
cac 16p dia chit tai cac khu vuc nghién ctru c6 d6 day mong khac nhau (hau hét tai cac khu
vuc khoang tir mat dat dén d6 sdu 3 m la dét san lép, nén dia chat géc cua khu vuc phan bd
trong khoang tir 3 m tré xudng).

Vé tong thé, twong quan dic diém phan b dia chat trong thé Holocene tai cac vi teri5
khéo sat tir mat dat dén do sau khoang 40m nhu sau:

+ Lop trén cung: tir mat dat dén do sau khoang 7 m, gia tri dién tr¢ suét thay d6i trong
khoang 29.2 + 52.5 Qm, thanh phan chu yéu 1a cat hat min, cat pha, sét pha, dat phu sa, tron
1an it dam, san va sa thach vun, ¢ trang thai déo, déo mém, két cau x6p, kém chit, chat vira
va chat voi do day cua lop nay 1a tuong duong nhau.

+ Lop thir hai: Co @6 day khoang 10 m, phan bd tir dd sau trong khoang tir 2.5 m dén
14.8 m, 16p nay day nhat (khoang 10.5 m) va mong nhét (vao khoang 6 m). Gi4 tri dién trd
suit thay doi trong khoang 3.54 + 14.3 Qm, thanh phﬁn chu yéu la cat bui, cat hat min, cat
pha, cat phii sa va sa thach vun. Két qua anh dién 2D tong hop cho thay, & khu cong nghiép
Hoa Khanh, Quan Lién Chiéu xudt hién mét di thuong tai vi tri d§ sau tr 135 m dén 160 m
doc theo tuyén do (theo truc OX). Piéu d6 cho thdy, 16p dia chat thir hai xuét hién tang da
goc day co6 thé 1 dau higu cua su dut gy, sut lun da timg dién ra & khu vyc nay va ting da
gbc ciia khu vyuc nay dang trong qué trinh tién dén gidi han dang tinh.

+ Lop thir ba: d6 day trung binh khoang 17 m, phan b6 trong khoang tur 11 dén 37 m,
gia tri dién tro suat thay doi trong khoang 0.59 +189.4 Qm, thanh phan chi yéu 1a sét, sét
pha, bun sét pha ¢ trang thai déo, déo mém, déo cing va déo chay vdi do ngdm nude cao.

+ Lép thir tue: 30 sdu tir 29 dén 40 m, c6 do day khoang 10 m, gia tri dién tr6 sut thay
d6i trong khoang 100 +525.0 Qm, thanh phan vét chat gdm cat hat min, sét pha, dat d4 trim
tich, trang thai ctmg, cimg déo, két cau chat vira. Piém dang chu ¥ & ddy 1a c6 dau hiéu sut
lan trong 16p dia chat nay tai hai khu vuc khao sat: tai khu cong nghiép Hoa Khanh Quan
Lién Chiéu. Piéu nay cho thiy da xdy ra qua trinh sut ltn, dt gdy cua tang da gbc trong qua
trinh hinh thanh, kién tao tai hai khu vuc nghién ctru nay.

3.3.2. Bic diém phan bd nudc ngam trong tang dia chét chira nuéc Holocene

Quan sat cac két qua anh dién 2D tai cac vi tri khao sat thé hién rang, & do sdu khoang
20 m, c6 dau hiéu tdn tai cac mach nude ngﬁm lién thong véi song hodc hd. Tuy nhién, dua
vao mién gia tri cua dién tré suét ta thy, trong nudc ¢ su hién dién ciia cac dung moéi hitu
co: tai diém khao sat ngd tu Ly Thuong Kiét va Tran Pha thudc Quan Hai Chéu, do vi tri
khao sat twong d6i gan v4i song Han nén luu lugng va mat dd nude ngam tuong doi 16n,
trong nude ngam c6 dau hiéu 6 nhiém cac dung méi hiru co (dién tro suit vuot qua 100 Qm.
Tai vi tri Quan Lién Chiéu (ranh gidi giira khu cong nghiép Hoa Khanh va hd Bau Tram),
nude ¢ do sau 20 m ghi nhén d4u hiéu bi 6 nhi®m chit dién phén kim loai ndng & muc do
cao, do dién tr¢ suat ciia nudc giam xudng con khoang 0.59 Qm. Két qua twong dong véi
nghién ctru cua [4].

3.4. Mot so han che cua nghién cuu

+ Trong quén trinh trién khai khao sat thyc té, néu khong kiém soat tbt cac dién cuc trong
qua trinh do, dién cuc khong tiép xtc t6t véi moi trudng (ching han thoi tiét nong qué hay
mua nhiéu,...) thi két qua do s& sai s6 16n. Cu thé, néu chi mot diém dit liéu do sai s& dan dén
cac diém dir liéu khac trong ludi sai phan quan hé ndi suy voi nhau s& sai, khong phan anh
duogc ddi twong can do.
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+ Tai nhitng noi c6 hé théng dién cao thé 16m, thi két qua do s€ sai s6 16n, vi do xuét hién
dién truong 16n lam nhiéu méy do.

+ Két qua cua phuong phap anh dién chi cho biét ciu tric dia chat dic trung tong quat
tai khu vuc nghién ctru (thé ndm, phan bd 16p, thanh phan vat chat, gia tri dién tr6 suat, do
sau nghién ciru), ma chua cho biét nhitng thong sé co—ly hay hda—ly nén dia chét tai khu vuc
vuc khao sat. Do d6 can phai 4p dung két hop thém cac phuong phap khac dé hé tro nhu
khoan thim do, iy mau phan tich, ...

4. Két ludn

Qua khao sat anh dién 2D dia chit ting Holocene khu vuc thanh phé Pa Ning cho thay
cau triic dia chat tir bé mit dat dén do sau 40 m c6 su twong dong giita cac thanh phan dt da.

+ Phan tich két qua anh dién 2D két hop phan tich dit liéu khoan thim do dia chat cho
thdy dau hiéu sut lun, dit gy ting da gdc c6 do sau tir 29 dén 40m.

+ Két qua dat duoc trong qua trinh nghién ctru dé cho cai nhin tong quan vé tang dia chat
chira nuéc Holocene cua mot s6 khu vyc trén dia ban thanh phd Da nang, 1am co s& ap dung
tién cho mot s6 linh vuc dia chat cong trinh, xay dung cong trinh dan dung, Khai thac va quan
Iy ngudn tai nguyén nudc ngam.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: L.V.T.; Lwa chon phuong phap nghién
ctru: L.V.T.; Khao sat, thu thap s6 lidu: L.V.T.; Xt 1y s6 heu L.V.T.; Viét ban thao bai béo:
L.V.T.; Chinh stra bai bdo: L.V.T.

Léi cam on: Nghién ctru nay duoc tai trg boi Quy Phét trién Khoa hoc va Cong nghé — Pai
hoc Pa Néng trong dé tai ma sé B2019-DN03-40.

Lo&i cam doan: Tac gid cam doan bai bdo nay 1a cong trinh nghién ctru cua tac gia, chua
dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ctru trude day; khong co sy tranh
chap loi ich trong nhom tac gia.
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Surveying the geological structure of Holocene strata in Da Nang
City using two—dimensional (2D) electric imaging method
Luong Van Tho'”
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Abstract: This study was conducted to survey the geological structure of the Holocene strata
in Da Nang City using a two—dimensional (2D) electric imaging method. In the study, the
formation, distribution, and geological composition of the Holocene strata and the



Tap chi Khi twong Thity van 2022, 738, 60-70; doi:10.36335/VNJHM.2022(738).60-70 70

distribution of groundwater in the environment of the Holocene stratum were also
investigated. To conduct this study, the 2D electro—photographic method based on the
Wenner—Alpha diagram has been deployed at the field survey locations in the Da Nang City.
The results obtained through analysis of 2D electrical images at the surveyed locations were
also compared and evaluated with the analyzed results of geological exploration drilling and
showed a good correlation with the errors being less than 5.0%. Through the study, it can be
affirmed that the 2D electro—photographic method is well applied to investigate the
engineering geologies, contributing to the assessment and prediction of geological hazards in
the construction of infrastructure and civil engineering, underground works related to social
security across the study area.

Key words: Geology; Electrical graphics 2D; Interpretation; Heavy metal; Electrolytes.
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Panh gia tinh hinh vin chuyén bun cat trén song Mé Cong va
lwong héa van chuyén bun cat day nim 2011 trén hé thong song
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Tém tit: Noi dung bai bao danh gia tinh hinh vé van chuyén bun cét ndi chung va bin cét
day noi riéng trong nhimg nam gan day cua h¢ thong song Mé Cong. Dua trén cac tai liéu
quan trac da cong bd va tinh toan tir mo hinh toan MIKE11AD vé hé thong séng kénh &
ving DBSCL, chiing t6i tinh toan lwong bun cat phan b bun cat day dai dién cho nam c6
1d16n (2011) trén hé théng song Ciru Long. Pay 14 két qua tinh toan mdi vé luong bun cat
day trén hé thong song Ciru Long va chung dugc phan bo nhu thé nao trén cac doan song.
Cu thé, lugng bun cat day vé qua bién gi61 VN-CPC chi 5,82 tri¢u m® (tong vé tir Tan Chau
va Chau Pdc), trong d6 qua Tan Chau chiém  khoang 85% (4,95 triéu m®) va Chau Pdc chi
khoang 15% (0,87 triéu m®), sau khi phan bd lai luu luong tai Vam Nao, bun cat day trén
song Tién doan My Thuén chiém 39% (2,27 triéu m®), doan Can Tho khoang 35% (2,01
triéu tan), tong luong bun cat day do ra bién khoang 1,59 triéu m°. Pay 13 két qua dau tién
dugc tinh toan phan b cho toan nhanh song thudc hé thong séng Ciru Long, 1am co sé cho
viéc tinh toan du béo va nghién ctru 6n dinh chinh tri hé thong song Ciru Long phuc vu cho
phat trién kinh té dugc t6t hon.

Tir khoa: BUn cét; Bun cat day; S6ng Mé Cong; Hé thong song Ciru Long,

1. M& dau

Buin cét 12 yéu t6 co ban trong qua trinh hinh thanh dong song, trén bé mat luu vuyc 1a sy
rira troi va x6i mon, trén dong song 13 san pham cua sy tic dong qua lai ciia dong nudc va
1ong dan. Bun cat trong dong song ¢ nghia hep tai mot doan song dugce chia lam 2 yéu té co
ban (bun cét lo ling va bun cat day), trong d6 bun cat lo lung di chuyén theo dong nude co
ndng do ting dan tir bé mit song dén day song, bun cat day 1a lugng cat di chuyén ¢ tang
nude sat day song, lugng bun cat day nay cé thé di ddy, nhiéu loan va “nhay coc” tao nén cac
song cat di dong doc theo chiéu dai séng. Tong luong bun cat dugc tinh bao ham ca bun cat
day va bun cat lo ling. Déi véi bun cat lo ling, viée khao sat do dac dé biét dugc nong do
trong nudc dugc lay mAu & cac tAng nudc qua thuy truc, phan tich do dac va biét duoc gia tri
néng do tai mdi diém do kha rd rang, tuy nhién d6i voi bun cat day 1a dai lugng hau nhu chua
thé do dac duoc mét cach chinh xéc, chu yeu dva vao kinh nghiém.

Chinh vi vy, qué trinh van chuyén bun cat van dang 1a van dé rat phirc tap trong nghién
ctru thuy dong luc hoc ca vé khong gian, thoi gian, cac yéu té tic dong. Nhirng nim dau cua
thé ky 20 nghién ctru bun cat dwoc nhidu nhém nghién ctru trén thé gidi quan tim, nhiéu cong
thire tinh toan du bao duoc xay dung dua trén co s& cac két qua nghién ciru trong phong thi
nghiém, két qua khao sat ngoai hién truong va ca trén cac md hinh toan tinh toan [1]. Tuy
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vdy, do dédc thu & mdi con song, doan séng co sy khac nhau vé dong chay, loai hinh long
dan,... ma viéc ung dung cac cong thirc tinh toan dy bao bun cat con han ché. Tai liéu khao
sat do dac phuc vy tinh toan thuong thiéu tinh dong bo vé dong chay va long dan, cac vat liéu
day séng, do d6 két qua nghién ciru thuong chi 4p dung cho ting ving nhat dinh.

Trén hé thong song Mé Cong ndi chung va Ciru Long noi riéng, chua c6 nghién ciru nao
bai ban va tap trung chuyén sau vao van dé van chuyén bun cat va cac yéu tb thay dong luc
lién quan mot cach déng bo. Chu yéu cac tai liéu thuc do tai cac tram co ban trong mang ludi
do dac dong chay Yunjinghong (Canh Hdng), Kratie, Pnom Pénh, Tan Chau, Chau Bdc, Vam
Nao, Can Tho, My Thuén) [1, 2-7]. Thong qua viéc do dac bun cat lo lung de tinh toan dugc
tong luong bun cat vé vung PBSCL. Khao sat bun cat day chi dugc mot s6 cong bd qudc té
gan day do viéc sir dung thiét bi do hoi 4m da tan (multibeam) dé chup anh day song va séng
cat theo thoi gian, tir 46 udc luong duoc lwong bun cat di dy dudi day song, nhu tai Phnom
Pénh 2013 [8], tai Sa Péc—My§ Thuan nam 2018 [9], tai ctra song Hau khu vuc tir Can Tho
dén bién nhom nghién ctru My [10- 11].

Mot so két luan dén nay v€ bun cat cua cac nhom nghién ciru qudc té thong qua viée
phan tich sb liéu thuc do, sb liéu khao sat bun cat day va md hinh toédn cho thay.

- Bun cét trén hé théng song Mé Cong va hé thong song Ciru Long ngay cang giam nho
[2, 6-7] va cod thé dén khi hoan thanh xay dung dap thuy dién theo ké hoach & phia thugng
ngudn, luong cat chi con tir 4+6% [2].

- Buin cat trén hé théng song Ctru Long chu yéu 13 bun cét lo limg, bun cat déy chi chiém
mot phan nho (13+18%) tong lwong bin cat, cang vé phia thuong ngudn bun cat ddy cang
chiém wu thé hon [8-10].

- Hién nay, luong bun cat day vé chau tho song Ciru Long chi khoang tir 6,18 Mt yr=1 +
2.01 Mt. Nhu vay, néu so sanh véi téng lugng do duc ham lugng bun cat day chi chiém tir
11-13% SSC tai khu vuc Phnom Pénh.

Do nguon bun cat 1a ngudn vat ligu dic biét - quan trong trong viéc phat trién ha tang phuc
phu phat trién kinh te x@ hoi. Tuy nhién, tinh dén nay, chua c6 nghién ctru nao cong b tong
lwong bun cat day vé chau tho PBSCL 14 bao nhiéu va ching duge phan bé trén cac nhanh
song ra sao, vi vy, bai bao 1a su c¢b gang dé tra 10i cau hoi d6. Dua trén co s cac khao sat
do dac da cong bo, ty 1¢ giita bun cat day va bun cat lo limg dugc xac dinh & ting khu vuc
khac nhau, dya trén ty 1€ nay, ching t61 tién hanh du bao cho bun cat day bang mo hinh toan
MIKE 11AD dé xem xét sy phan b6 cua bun cat day trén cac nhanh séng Ciru Long. Day la
két qua budc dau cho viéc dinh lugng cat Ve chéau thd va trén cac nhanh song chinh, tao tién
dé cho cac nghién ctru vé chinh tri song va on dinh thé séng phuc vu phat trién kinh té xa hoi
cua vung DPBSCL.

2. Phuwong phap va tai liéu sir dung nghién ciru

2.1. Gioi thiéu ving nghién cuu

Pham vi vung nghién ctru dugc tinh tir Kratie thudc dia phan Campuchia tro ra cira bién,
trong d6 trong tAm nghién ciru ¢ ving PBSCL, hé thong song va kénh rach & viing nay 1a dbi
tugng nghién ctru vé bun cat cia bai bao. Trong ving c¢6 5 tram thuy vin co ban c6 do dac
thuong xuyén vé luu lugng, muc nudc, bun cat lo ltng tir nam 2008 dén nay. Trén hinh 1 la
viing do nghién ctru bun cat day di duoc cong bd nam 2014 [8], ving 2 1 ving do bun cat
day cua nhom nghién ctru [9] va vung 3 1a ving do cia nhom [10].

2.2. Phan tich thuy van

Phuong phap phan tich thiy van duoc sir dung dé tinh todn cac yéu td thity van can thiét
cho cac tram do co ban Ve nong do bun cat lo lung trong cac giai doan do. Trong do dwa trén
cac tai liéu duoc quan tric ciia Dai khi twong thuy van dé tinh toan téng lugng bun cat lo
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limg ciia cac nam, két hop véi luu lugng dong chay tai cdc vi tri tinh toan nham tién hanh
phan tich su bién dong cta cac yéu té dong chay va bun cat.
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Hinh 1. Pham vi ving nghién ctru va c&c khu vuc do bun cat day, cac tram thuy van.

Theo tinh toan phan b6 chudi sb liég luu luong Q QIIQC tinh tr trong quan myc nudec H
do dac tai Kratie tir 1996+2018, va SSC tong tai Chau Poc va Tan Chau giai doan 2008+2018.
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Hinh 2. Hé thdng mang luai tinh toan va cac bién str dung trong md hinh.

Nam 2011 1a ndm 1a lon, voi téng lugng 1t tai Kratie va bun cat lo Itmg quan trac dugc
tai Tan Chau, Chau Doc, cho thay hop 1y dé Iya chon cho vi¢e tinh todn du bao bun cat day
trén h¢ thong song Ciu Long.

2.3. Sir dung mé hinh todn 1 chiéu

Str dung phan mém MIKE11HD va AD cho toan mang ludi song kénh, cong trinh trén
h¢ thong va bai ngép 10 tinh toan thuy dong luc cho ving DPBSCL. M6 hinh da duoc Vién
khoa hoc Thuy lgi mién Nam xdy dung ttr nhitng nam 2002 va dén nay lién tuc dugc cap nhat
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cac dia hinh, cong trinh, cac bién tinh toan. Mac du, vung DPBSCL 1a mét vung c6 dia hinh
phtrc tap, song ngoi va kénh rach chéng chit, bén canh d6 la viéc phat trién co s& ha tﬁng
khbng ngirng thay ddi, nén viéc co duoc bd co so dir lidu déng b6 vé dia hinh va thuy van,
cong trinh 14 rat kho kha thi. Tuy nhién day 1a mé hinh mét chiéu dd dwoc hiéu chinh, kiém
dinh nhiéu lan, da tmg dung vao trong tinh toan ¢ nhiéu van d& thyc té chap nhéan dugc.
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Hinh 3. Hé thdng mang ludi tinh toén va cac bién sir dung trong mé hinh.

+ C6 3.402 nhanh song dugc thiét 1ap voi sy két ndi trong mo hinh, cac cong trinh cong
kiém soat nudc 2.260, c6 22 bién luu lwgng va 59 bién muc nuéc (Hinh 3). Bién thuong
nguén cua mo hinh 1a bién luu luong duogc léy tai vi tri Kratie theo tai liéu cua Uy ban song
Mé Céng qubc t& (MRC) va cac nhanh song phu lwu, bién ha ngudn 1a cic bién muc nudc
trén cac cura song bién Pong va bién Tay. Cac s6 liéu bién luu luong va muc nude dugce cap
nhat tir MRC va Dai Khi tugng Thily van Nam B quan tric. Hé thong cong trinh thiy lgi
duogc cap nhat ¢ ving PBSCL dén nim 2018 va hé thong dia hinh séng, kénh rach duoc cap
nhat & murc tdi da theo ting ving.

Mo hinh toan MIKE 11 di duoc sir dung trong bai béo 1a thira ké két qua nghién ctu
trude da duoc cong bd qudc té vé bun cat lo lung phan bd trén cac hé thong song & PBSCL.
Tai li€u bun cat st dung trong can chinh m6 hinh va hi¢u chinh mo hinh 1a tai liéu thuc do
tai cac tram do co ban (Tan Chau, Chau Déc, Vam Nao, My Thuan, Can Tho), tai liéu hi¢u
chinh 2010 va kiém dinh nim 2009. Cac so d6 mang luéi tinh va cac phwong phap can chinh
mo hinh da dugc trinh bay ¢ cac bai bao trudc ciia nhom tac gia [12-14], do d6 ¢ bai bao nay
chung toi chi trinh bay so bo va st dung két qua dé tinh toan bun cat day trén hé thong song
Ctru Long.

3. Két qua va thao luin

3.1. Bun cat lo limg & phia thirong nguon séng Mé Céng

Nhiéu cong bd cho thay sd liéu ctia dap thuong ngudn da cit giam rd rét lugng phu sa
va bun cat day ¢ trén luu vuc song Mé Cong, song do chinh xac cua chudi so li€u cu thé va
trong lich st cho thay day 1a nhitng van dé€ con phai ban luan nhiéu [2-7], mdc du nhiing diéu
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nay cac tac gia van luu ¥ cac dap duogc 1én ké hoach xay dung trong tuong lai s& co tac dong
dén luong trim tich ctia dong bang. [3] dd nghién ctru va chi ra trim tich bi gitr lai boi dap
Manwan tao ra nhitng anh huéng khac nhau dbi v6i cac bién thé tram tich ¢ ha luu. Tram
Gajiu bi anh huong dang ké nhat bai con dap, nhung ¢ ha luu 401 km tai Yunjinghong, tac
d6ng ctia n6 khong con dang ké. Tai Chiang Saen dé giam dot ngdt cho dén nam 1996 va bit
dau phuc hdi sau naim 1997. Céc nghién ctru trudc day cho thiy dap Manwan thuc sy giy ra
tram tich ha luu giam xudng cac mirc do khac nhau [6-7]. [7] d3 chimg minh ring cic tac
dong cua hd chira & ha luu SSC bi han ché trong pham vi tur vi tri da@p Manwan dén Viéng
Chan, va SSC ¢ ha luu khong dap ung dang ké.

Tai Yunjmghong (Canh Hong), bun cat triét giam rd rét theo dang tuyén tinh v6i ndng
do tur 4,5 kg/ m3 xudng chi con duéi 1,5 kg/m [3] dé phan tich tai lugng bun cat tai cac tram
trén hé thong luu vue song Mé Kong cho thy rang ké tir ndm 2002, viée xay dung cac dap
16n trén cac dau ngudn dudng nhu cé it tic dong vé tai luong tram tich. Dir lidu thuc do tai
cac tram Jinghong, Chiang Saen, Luang Prabang, Nong Khai, Mukdahan va Pakse cho thdy
rang it c6 bang chimg vé sy gia ting tai lwong tram tich gitta tram do J inghong ¢ thugng luu
va tai Pakse phia ha luu mac du dién tich luu vue tai vi tri ha lru nay tang gan bdn 1an. Bén
canh d6, lugng bun cat trim tich giam di cling c6 nguyén nhan mot phan dén tir sy thay doi
viéc stir dung dat.

Hau hét cac nghién ciru déu cho thiy sy sut giam bun cat lo ling trén ving thuong ngudn
la ro rét, téng luong bun cat lo ling vé dén Phnom Pénh chi khoang 50 45 triéu tan [8]. Trong
d6 [8] nghién ctru rat k§ cho nim 2008-2010, cho thay néu trong thang 9 va thang 10, luong
bun cat trude khi vao Tonle Sap va chia r& nhanh séng Hau va séng Tién twong tng la 2008:
33,56 triéu tan; 2009: 29,17 triéu tin; 2010: 30,76 triéu tan, sd liéu ndy cd thé so sanh vai két
qua do dac ctia Dai khi twong thily van & phan sau.

3.2. Bun cdt lo ling trén hé thong séng Ciru Long

Nhu di d& cap o trén, khao sat bun cat phii sa giai doan trudc 2008, chi do trong mua 1,
nén két qua nghién ctru doan dau thang 9 dén cudi thang 10 hang nam. Tir tai liéu do dac chat
lwong lo lung trong giai doan 1997-2016. Tong luong CLL trung binh chay vao DPBSCL
trong thang 9 va 10 1a 24,3 tri¢u tan; trong d6, qua Tan Chau 14 21,7 triéu tin (89%) va qua
Chéu Ddc 14 2,66 triéu tin (11%).
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Hinh 4. Su triét giam phu sa bun cét tai tram Tan Chau va Chau Déc giai doan 19972016 trong mua 1.
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Néu so sanh voi phia thuong ngudn khu vyc Phnom Pénh nhu nghién ctru [7] cho théy,
téng lugng bun cat lo limg vé dong bang song Ciru Long theo sb lidu cia Pai KTTV nhu
sau: 2008: 30,6 triéu tn; 2009: 24,8 tridu tan, va 2010 1a 19,4 tridu thn. [7] nghién ciru rat ky
cho nam 2008-2010, cho thiy néu trong thang 9 va thang 10, luong bun cat trude khi vao
Tonle Sap va chia r& nhanh séng Hau va song Tién twong tmg 12 2008: 33,56 triéu tan; 2009:
29,17 triéu tan; 2010: 30,76 triéu tin. Cho thdy, khong nhitng khong ting phu sa vé dong
bang ma da bi triét giam kha nhiéu cho doan séng tir Phom Pénh vé Tan Chau.

O giai doan 2008-2016, phu sa bun cat dugc do dac voi do tin cdy cao hon va co do dac
ca nam, dién bién va xu thé thay di cua tong luong bun cat lo limg hang nim cing véi muc
nuéce dinh 18 hing nim trong giai doan 20082016 tai Tan Chau va Chau Déc dugce thé hién
& hinh trén. Theo d6, twong tw nhu xu thé vé& ham lugng bun cat lo ling, tong lugng bun cat
lo lung tai 2 tram cung c6 xu thé giam tuong ing voi gidam myc nudc dinh 1 tai tram. Trong
do giam mdi ndm 1 2,96 triéu tin (twong duong giam 5,6%/nam) tai Tan Chéu va giam 0,21
tridu tan (twong dwong giam 3,2%/nidm) tai Chau Déc.

Bang 1. Tong lwong bun cét lo lirng ca nam tai Tan Chéau, Chau Déc.

Nim Tan Chau : Chéu Poc : Tong :
MN (cm) SSC (triéu tin) MN (cm)  SSC (tri¢u tin)  SSC (triéu tin)
2008 377 62,5 320 6,7 69,2
2009 412 49,1 352 6,1 55,2
2010 320 29,9 282 43 34,2
2011 486 47,9 427 8,3 56,2
2012 325 31,1 290 5,0 36,1
2013 435 41,3 383 6,4 47,7
2014 395 34,8 320 5,3 40,1
2015 255 24,8 235 38 28,6
2016 307 30 284 4,8 34,8
B 39,0 5,6 44,7

Két qua do dac néu trén ciing cho thdy kha tring khép véi cic nghién ciru ciia phia
thugng nguép. biéu dac biét 1a sau ,khi luong bun cat sut giérr} tai Phndm Pénh, lugng bun
cat lo lng vé Tan Chau va Chau Boc cting khong thay doi nhicu.

3.3. BUn cét ddy ¢ mét sé doan séng & Mé Cong

Hau hét nghién ciru bun cat day séng & ving chau thd song Mé Cong rét thiéu, do d6
viéc tai liéu bun cat day va thanh phan hat cdu tao cua day séng dang rat hiém. Pau tién phai
ké dén cong nghé do dac bun cat day bang thiét bi song am da tan (Multi beam) duoc USGS
do dac khao sat & doan song Phnom Pénh nam 2012 va sau d6 1a nhom Pai hoc Southampton
do dac doan song Phnom Pénh dén Kratie trong hai mua 1i 2013 va 2014, va tinh dén nay da
c6 3 nhom sur dung cong ngh¢ nay dé do dac trén dong song chinh cua song Mé Cong. Diéu
nay rat quan trong vi bun cat van chuyén & tang day moi quyet dinh dén hinh thai song, phan
bun cét lo ling chi tham gia khi c6 su bdi lang noi ¢ su boi lang manh va dong nudc gan
nhu & bii ngdp hodc ving ven bién c6 xam nhap mian hat phi sa két bong dé ling xudng.

[8] da tién hanh do dac chi tiét day song, chup anh voi d6 phan giai cao bang thiét b
hién dai nhu thé hién ¢ hinh trén véi nhiéu thoi doan khéac nhau, thong qua viéc khao sat voi
dd phan giai cao va hién dai, nhom nghién ctru da dinh lugng duoc tong luong van chuyén
bun cat ddy ¢ doan Phom Pénh chi khoang 1% trén tong luong bun cat van chuyen qua doan
song nghién ctru (0.18 Mt yr—1 + 0.07 Mt yr—1), néu xét dén ca luong cat di ddy pha tron
trong nude, tong luong cat & tai khu viuc Phndm Pénh khoang 6,18 Mt yr—1 + 2.01 Mt. Nhu
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vay, néu so sanh véi téng lugng d6 duc ham lugng bun cat day chi chiém tir 11+13% SSC
tai khu virc Phnom Pénh.

Nghién ciru cia nhom CHLB Due, khao sat doan song dai 20 km tir Sa Bec dén My
Thudn, sir dung cong nghé siéu 4m da ting, c6 xem xét dén ca cac tac dong cua khai thac cat,
véan chuyén bun cat day trong mua khoé va mua mua nim 2018 [9]. Két qua cho thay, luu
luong bun cat day van chuyén trong mua kho tai mat cit ha du cau My Thuén 1a Qs = 0,42
kg/s vao ngay 18/03/2018 va dau nhanh séng C6 Chién Qs = 2,81 kg/s vao 02/10/2018, thoi
diém ngan do tac dong cua khai thac cat do duoc Qs = 9,61 kg/s. Day la hai gia tri quan trong
dé xem xét dién bién bun cat day trong khu vuc ndy. Nhu viy, gia sit néu hai gia tri do dac
hiém hoi nay 14 hai gia tri trung binh dai dién cho mua kho va mua mua cho nim 1 tuong
dbi 16n (2018). Thi tong lugng cat day qua khu vire Sa Péc hang nam khoang 0, 05 triéu tan/
nim, ké ca trudng hop do tac dong ciia bun cat day, luu luong Qs = 9,61 kg/s thi tong luong
bun cat day ca nam cho vung Sa Béc My Thuén chi khoang 0,16 triéu tan/ nam va con sb nay
s& nho hon rat nhiéu khi ra dén ctra bién. Trong nghién ciru cia dé tai, chung toi may man
duoc st dung do cho khu vyc Thanh Binh, noi cé ké Binh Thanh, thoi gian do va so li¢u kha
trong dong véi nhom nghién ciru cua Puec, voi két qua nhu sau.

Thiét bi Norbit Multi Beam

Vi tri x6i sdu chan b Binh Thanh

Cdc vi tri khai thac cat mat ty nhién

Hinh 5. Multi Beam cho viéc xem xét dién bién khu virc Binh Thanh, Dng Thap.

Két qua sir dung do dac dia hinh ddy da tan dé xac dinh dién bién ciia hd x6i khu vuc ké
Binh Thanh duoc nhém dé tai thyc hién trong thang 5 nam 2019. Két qua 1an dau st dung va
phan tich doc lap dia hinh day d6i véi nhom nghién ctru cia Viét Nam trén song Tién cho
théy, dia hinh day dugc tao ra boi cac song cat voi chiéu dai tir 2+10 m, chiéu cao cia song
cat khoang 3m, tuy nhién day la khu vuc hd x6i nén ché do thuy dong luc rat phuc tap, ti 1€
song cat dién bién trong giai doan do dac khoang 3,2 kg/s.

Nhom nghién ctru My, nghién ctru chi tiét bun cat day va hinh thai day song doan tur Can
Tho dén Cu Lao Dung, cong b trong tuyén tap dic biét vé Mé Cong. Trong d6 phai ké dén
2 nghién ctru quan trong v& hinh thai day song va van chuyén bun cat day [10-11]. Trong do,
[10] phat hién thay rang, hau hét day song khu vuc song Hau & phia bé mat (khoang 80%)
dugc ciu tao tir vat lidu c6 tudi chi khoang 3,5 ngan nam, nghia 14 luong cat nay duoc x6i
bdi tir bd song doc chau thd doan tir ha du cu lao Long Khanh, hodc Tan Loc tro xudng [16].
Trong dd, [10] cling phén tich tur 17 mat cit cho thiy cac song bun cat ¢ dudi day song co
chiéu dai khoang 2-15 m va chiéu cao nho hon 2m, trong 17 mat cit nhém c6 st dung mau
day cho thiy hau hét c6 khoang 5% ham luong cat va c6 6 mau chiém ham luong cat hon
50%, phan con lai cha yéu 1a sét va bun. [11] nghién ctru dinh luong vé trao doi cat & ving
ctra song Hau, nhom nghién ctru cho ring, trong mua 1i 2014 va mua kho 2015, téng lugng
cat trao doi gitta cac cira séng ra bién khoang 6.5 + 1.6 Mt yr—1, trong d6 chi tiét cho cac cira
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nhu sau: Song Hau khoang 2,8 tri€u tan; Soéng Tién 3,8 tridu tin; Ba Lai 0; Cung Hau 0,2
triéu tAn, Hdim Ludng 0,7 triéu tAn, C6 Chién 0,7 triéu tin, Tran Dé 0,6 triéu tin, Dinh An 2,1
triéu tAn. Van chuyén bun cat day chiém khoang 13% téng sb bun cat di chuyén trén mit cat
ngang, tai Can Tho, luong cat di chuyén kha twong dong voi My Thuan, khoang Qs = 2,3
kg/s va tai dau cu lao Dung Qs = 2,8 kg/s.

Nhu vay, tiép can tir cac tai liéu thuc do cho thdy ham luong bun cat day chlem phan rat
nho so voi tong lwong bun cat, vi vy, viéc nghién ctru bun cat ¢ PBSCL cén tiép cén theo
phuong 4n mé hinh toan AD mé phong van chuyén phu sa khong tinh dén bun cat day ma
chi1 yéu dua trén cac tham sé do dac dé tinh u6c lugng bun cat day 1a hop 1y. Thanh phan
bun cat day chi chiém tir 10+18% tong lwong bun cat trén song Mé Cong. Chiing toi sir dung
ty 1& nay dé tinh toan ra bun cat d4y cho trén cac nhanh song, cu thé: tai khu vuc thuong chau
thd trén song Tién, ty 18 bun cat day chiém 15+18% trén tong bun cat lo ling, va khu vuc
gitra 1a 13+15%, va khu vuc cua song 10+13%.

3.4. Tinh toan liwong bin cdt day trén hé thong séng Ciiru Long

Bun cat day dugce tinh toan tir két qua mo hinh tir bun cat lo limg da duoc thyuc hién trude
day, dua trén co s¢ ty 1€ thanh phén bun cat day va bun céat lo lung thuc do. Muc dich 1a dé
c6 duoc ty 18 su bién d6i luong bun cat ddy boi dap ra bién va kiém soat luong cat day duoc
khai thac, nham dam bao 6n dinh thé song. Trén hé thong song Ciru Long, bun cat lo ling
duogc tinh toan va mo phong va st dung kha tét, tuy nhién bun cat day do thiéu sy do dac
kiém dinh vé thanh phﬁn & nhiéu doan nén da chua duoc quan tam. Trén co s¢ str dung 3 loai
ty 18 thanh phan da néu trén, két qua tinh du bao bun cat & trén hé thong séng Ciru Long nim
1i 16n (2011), bun cat duoc nhom tac gia thé hién tong hop & hinh 6.
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Hinh 6. Ham luong bun cat trong nam 1i 16n (2011) trén hé théng séng Ctu Long.

Chudi s6 liéu tinh toan vé buin cét lo limg muia 1ii 2011, nghién ciru d tinh toan bun cat
day dya trén co s¢ do dac va khuyén nghi vé ty 1¢ thanh phan bun cat day (Hinh 7). Nhu vy,
néu xét tong lwong bun cat diy nam 2011 vé hé théng song Ciru Long khoang 5,84 tr. m?/
nam diéu nay cling phu hop voi nghién ctru do dac trude cua [8], d6ng thoi luong bun cat
chiém phan 16n & nhanh song Tién doan qua Tan Chau (85%), va doan qua Chau Déc chi
chiém 15%, sau khi phan bd trén séng Vam Nao, ty 1& bun cat ddy & tai Can Tho (35%) va
M¥ Thuén (39%) twong ddi bang nhau. Luong bun cat day di chuyén ra cira bién 16n nhét tai
ctra Dinh An chiém 10%, cac cira con lai tir 3+6%.
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Hinh 7. Ham lugng bun cat day trong nam 1i 16n (2011) trén hé théng séng Cau Long.

4. Két luin

+ Nghién ctru cho thay su hop 1y trong viéc sir dung ty 1é thanh phan bun cat day trong
khao sat di cong b dé tinh toan trén co sé md phong tinh toan bun cat lo ling, qua d6 giai
quyét duge phan nao thic mic lugng bun cat day vé dong bang song Ciru Long va chling
dugc phan bo thé nao trén hé thong song. Tuy nhién ddy ciing 1a diém han ché vé d6 chinh
xac cua viéc tinh toan bun cat day dua trén bun cat lo Iung. Phuong phéap nay chi tmg dung
khi chwa ¢ diéu kién do dac bun cat day bang cac phuong phap do dac hién dai nhu da néu.
Trong tuong lai, khi c6 nhiéu sé liéu bun cat day hon, can tiép tuc kiém dinh so sanh giira tai
liéu do va tinh toan dé hoan thién hon.

- Dya trén két qua tinh toan nam 2011, bun cat ddy tao nén thé song hién nay phu thudc
rat 16n vao bun cat trén nhanh song Tién, doan qua Tan Chau chiém khoang 85%, va sau khi
phan bd qua Vam Nao, luong bun cat day song Hau it hon (31% tai Can Tho) song Tién
(39% tai My Thuan).

- Luogng bun cat trao doi ra cira bién chiém khoang 22%, trong d6 ctra Dinh An chiém
tong lugng bun cat ddy nhidu nhéat 10%, cic clra con lai trung binh tir 3+6% tong lugng bun
cat day.

Pong gop caa tac gia: Xay dung v tudng nghién ciru: N.N.H., L.M.H.; Lua chon phuong
phap nghién ctru: N.N.H., L.M.H.; Xt 1y s6 liéu: L.Q.Q.; Viét ban thao va chiu trach nhiém
ndi dung bai bao: N.N.H.; Chinh stra bai bao: L.Q.Q., L.M.H.

L0'1 cam on: Nghién ctru na‘}y duoc thuc hién dudi su tai tro cﬁa} dé géi nghién curu khoa hoc
cap nha nudc doc 18p ma so DT.DL.CN-48/18 “Nghién ctru d€ xuat giai phap chinh tri h¢
thong song Tién, song Hau phuc vu phat trién kinh t€ xa hdi bén viing ving PBSCL”.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong co su tranh chap loi ich trong nhém tac gia.
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Assessement of sediment transport in the Mekong River and
quantification of sediment transport in 2011 in the Mekong River
system
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Abstract: The content of the article assesses the situation of sediment transport in general
and bed load sediment in particular in recent years in the Mekong river system. Based on
published measured data and calculations from the MIKE11AD mathematical model of the
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river and canal system in the Mekong Delta, we estimate the amount of bed load sediment
and its distribution in representing the large flood year (2011) on Mekong river system. This
is the result of a new estimation of the amount of sediment on the river bedload of the
Mekong River system and how they are distributed across the river sections. Specifically,
the amount of bedload sediment through the VN-CPC border is only 5.84 mcm, of which,
about 85% through Tan Chau and only about 15% through Chau Doc, after redistributing
the flow at Vam Nao, the mud will Bottom sand on Tien river accounts for 39% (2.27 mcm),
Can Tho section is about 35% (2.01 mcm), the total amount of sediment and sand discharged
into the sea is about 1.54 mcm. This is the first result that is calculated and distributed to the
entire tributary of the Mekong river system, as a basis for calculating, contributions to
tudying the stability of the Mekong river system for social-economic development.

Keywords: Sediment transport; Bed load sediment; Mekong River; Mekong Delta.
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Tém tit: Ninh Thudn 12 mot tinh kho han bac nhét ca nude vé khd han, trong d6 han han 12
thién tai hang dau. Day chinh 14 bét lgi 16n nhét cia thién nhién d6i v6i phat trién nong
nghiép néi riéng va phat trién kinh té ho gia dinh n6i chung cua tinh. Trén co s& cac kich
ban bién do6i khi hau, cac s6 liéu diéu tra khao sat, nghién ciru da xac 1ap mo hinh phan tich,
tinh toan, danh gia mbi tuong quan giita cac hanh vi thich tng BDKH han hén theo mua
ctia cac ho nong dan khu vue tinh Ninh Thuan. Két qua nghién ciru cho thay, dimg trude tac
dong cta dién bién BDKH theo huéng han han ngay mot gia ting tai tinh Ninh Thuan thoi
gian gan day, da phan (68,6%) cac ho néng dan di Iya chon 4p dung cac bién phap thich
tng. Cac bién phap thich ng cu thé dugc wu tién sir dung la: thay thé cac loai ciy trong
(con gibng), chuyen héan sang trong céac loai cdy khac, dleu chinh ngay gieo va thu hoach.
Dang chu ¥, tién von va nhén lyc lao dong 1a nhimng yéu td han ché chu yéu, anh hudng toi
lua chon, ap dung cac bién phap thich nghi BDKH cua hd nong dan.

Tir khéa: Ninh Thuan; Han han; Kinh té ho gia dinh.

1. Mé dau

Trong tinh hinh bién d6i khi hau (BDKH) da va dang dién bién ngay cang phure tap hién
nay, nhan thirc chung cua toan nhan loai vé BDKH ciing tr¢ nén ngay cang sau sac hon, cac
hanh dong tmg pho, thich img mang tinh toan cau cling da dugc trién khai manh mé. Thich
Ung v6i BDKH cling 1a yéu cau mang tinh séng con dbi voi hoat dong san xuit ndng nghiép.
Tai Viét Nam, theo Kich ban bién dbi khi hau cap nhat nam 2020 (kich ban RCP4.5), BbKH
tiép tuc dién ra nghiém trong, hién tuong han han tai cac tinh Nam Trung B9, dic biét 1a tai
tinh Ninh Thuan c6 xu hudng tiép tuc tré nén khoc 1iét hon, sb thang han trong mua kho cé
xu thé ting 1én [1-5], chuyén d6i san xut theo  huong thich tng voi BDKH la lya chon chung
cta cac h nong dan tai dia phuong [6]. Mot s6 mo hinh gan day dugc trién khai tai tinh Ninh
Thuan nhu tréng nho Ba Moi, trong rimg Neem gitt nude, chdng sa mac hoa ‘hay san Xuét
chuyén canh cdy T4o, hanh tim, ming tdy... 3 budc dau thu dugc hiéu qua nhit dinh [1].

Nhin tir goc do nghién ctru khoa hoc, khao sat danh gia, xac dinh mé hinh phat trién kinh
té ho gia dinh thich ing véi BDKH, thong qua bd ti€u chi lugng hoa cu thé, sr dung mo hinh
nghién ctru thue ching 13 yéu cau hoan toan cip thiét. M6 hinh phan tich Logictic, phan tich
hoéi quy Poison va Tobit 1a cac cong cu, phuong phap nghién ciru dinh lugng duogc sir dung
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kha pho bién trén thé giGi thoi gian gan day, giup 1am rd méi twong quan giira mic 46 BDKH
va cac bién phap thich tng ctia nong dan, diéu chinh mé hinh san xuét kinh té ho gia dinh va
hi¢u qua cua cac bién phap thu dugc. Tai Viét Nam, da c6 mot sd nghién ctru 4p dung cac
phuong phéap nay dé xac dinh muc d6 d& bi ton thwong vé sinh ké ctia cong dong trudc tac
dong cua BDKH trong thoi gian nhét dinh. Tuy nhién, cac nghién ctru hién co tai Viét Nam
con chua dua cac yéu t6 diéu kién tu nhién nhu thd nhudng, thiy vin cua khu vire nghién
ctru, dién tich canh tac, diéu kién tiép can nguén luc cua cac ho san xuét...vao lam tham s
dau vao dé khao sat, tinh toan, dan t6i dit liéu dau vao st dung trong nghién ctru chua dugc
day du, anh hudng toi tinh chinh xac cua két qua nghién ciru. Trén co s6 tiép thu cac két qua
nghién ctru hién co, bd sung, cap nhat thém cac tham s6 khao sat, nghién ctru nay chi ra, viéc
hé trg vé& von, thong tin, trang bi kién thirc ctia chinh quyén dia phuwong (cip x4, huyén) va
dau tu nang cip co sé ha tang giao thong cua chinh quyén c6 anh hudng kha 16n t6i hiéu qua
bién phap thich ing véi BPKH trong san xuat ctia cic ho néng dan. Cac bién phap nay can
thiét phai dugc xay dung trién khai som, dé)ng bo sao cho that sat vdi kich ban BBDKH, bam
st tinh hinh thuc tién cia timg dia phuong, c6 nhu vy méi giap chuyén doi mé hinh kinh
té san xuat ho gia dinh trong diéu kién BDKH tai khu vuc Nam Trung BJ noéi chung va tinh
Ninh Thuéan néi riéng [11-13].

2. So liéu, phwong phap nghién ciru

2.1. Gioi thiéu khu vwc nghién cuu

Ninh Thuén 1a mot tinh ven bién thudc vung Duyén hai Nam Trung B9, song thién nhién
da khong that su wu dii cho nguoi dan Ninh Thudn: kho han va nang gi6 duoc nhic dén nhu
mdt biéu trung khi hau khac nghiét, thién nhién chinh 14 yéu t6 gay tac dong bat loi 16n nhat
dbi voi phat trién nong nghiép noi riéng, kinh té—xa hoi néi chung cta tinh. Nhin tong thé, ca
tinh Ninh Thuan c¢6 dang nhu mgt cai chdo lon, do vanh chao chén phﬁn 16m cac hudng giod
gdy mua chinh nén tinh ¢ ning nhiéu va mua it [1].
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Ninh Thuén ¢6 luong mua trung binh nim khoang 1.000mm, song phan bd khong déu.
Luong mua trong nam tap trung vao 4 thang, tr thang 9—12. Ha luu Iuu vuc song Céi duoc
xem la vung kho han nhét ca nudc. Cong thém vao do, bién dong mua nam lai rat 16n. Nhiing
nam kho han, luong mua chi bang 60—-70% trung binh. Mura it lai chi xay ra trong 3—4 thang,
con lai la mua kho kéo dai 8-9 thang, nén han han da nghiém trong cang nghiém trong hon.
Dic biét nhiéu ndm tir thang 1 dén thang 6 khong c6 mot giot mua, nén hau nhu nim nao day
cling 1a thoi gian han, tuy v6i cac mie d§ khac nhau. Nam han binh thudng, dién tich lua
thiéu nude khoang 200-300 ha va dién tich rau mau bi han 2.000-3.000 ha, gia suc thiéu
nude 40.000-50.000 con... Nhitng ndm han néng, con s6 thiét hai trén cao hon 2—3 1an, nhu
nam 2004, dién tich lua bi kho han va thiéu nudc 1a 1.250 ha, dién tich rau mau bi han 1a gan
4.000 ha, s6 dan bi thiéu nudc 1én dén 150.000 nguoi, gy thiét hai hang tram ty dong... Lién
tiép 2 nam 2015-2016, Ninh Thuén lai gip han han nang né. Dén nay, tong dién tich dét nong
nghiép duoc tudi cia tinh ciing méi chi dat 18.000 ha (khoang 35%). Vi thé, hang nim van
xay ra tinh trang thiéu nudc va néu gdp nam han nang thi cang nghiém trong. Do thiéu nudc
tudi nén dién tich phai dung san xuat vu déng xuan 2019-2020 1a hon 7.800 ha dat laa, hoa
mau. Bén canh do, cac loai cdy trong 1au ndm c6 nguy co chét hodc giam nang sudt, san luong
do thiéu nudc tuéi [1,6]. Pang luu ¥, theo kich ban BDKH RCP4.5 méi dugc cap nhat nim
2020 [3], tinh trang han han mua kho tai Nam Trung B0 noi riéng va Ninh Thuédn noéi riéng
s& tiép tuc kéo dai va ting vé mirc do, gay thach thirc nghiém trong t4i san xuat nong nghiép
cling nhu doi sdng ngudi dan trong tinh, yéu cau phai tich cuc ap dung cac bién phap thich
ung voi BDKH.

2.2. 86 liéu nghién ciru

Céc s6 lidu sir dung trong nghién ctru nay lay tir diéu tra thuc nghiém vé tinh hinh san
xuat nong nghiép tai tinh Ninh Thuén trong thoi gian tir thang 01 nim 2020 dén thang 12
nam 2021. Theo do, trude tién xac dinh pham vi diéu tra 1a cac huyén chiu tac dong ro rét tir
BDPKH han han theo mua cta tinh Ninh Thudn (huyén Ninh Son, Thuén Bic, Ninh Phudc,
Bac Ai), 1ay 400 ho nong dan tai cac xi thudc khu vuc néi trén, chiém 0,0041% trong tong
50 97.198 ho nong dan tai khu vuc noogn thon cua tinh. Cac ho tham gia diéu tra phan b tai
30 x4, gom huyén Ninh Son 7 x4, Thuan Béc 6 x4, ninh Phudc 8 x4 va Bac Ai 9 xa, khong
diéu tra ddi véi cac thi tran. S6 ho tham gia diéu tra dugc chia déu trén 4 huyén néi trén
(100hd/huyén). Bé dam bao tinh khach quan, chinh xac cta nghién ctru, cac hd néng dan nay
dugc lya chon ngéu nhién. Téng cong nghién ciru nay da phat 400 phiéu diéu tra cho 400 ho
noéng dan trén dia ban cta tinh Ninh Thuan. Két qua thu vé dugc 375 mau, ti 16 mau diéu tra
hop 1€ 1 93,75%. Két qua lién quan thu duogc trinh bay trong Bang 1.

Bang 1. Cac dic trung co ban lién quan ddi tuong diéu tra.

Bién sb Miéu ta S6 lwgng Ti 1¢ (%)
<30 tudi 45 12
D6 tub 31~45 tuol 160 42,66
. 46~60 tudi 138 36,8
>61 tudi 32 8,54
o Nam 270 72
Gigi tinh Nit 105 )8
R e a Di két hon 347 92,53
Tinh trang hon nhan Chua két hon 28 7.47
Mu chi 65 17,33
Tét nghiép tiéu hoc 147 39,2
Hoc vén T4t nghiép trung hoc co so 104 27,73
Tét nghiép phéd théng trung hoc 47 12,54

Tt nghiép dai hoc, cao dang tro 1én 12 3,2
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2.3. Phwong phap nghién ciru

Xac lap cong thic phan tich hanh vi thich itmg v6i1 han han theo mua ctia ho nong dan

Cong thirc tinh trong nghién ctru nay tham khao mot sd ¥ twong nghién ctru vé xiy dung
mot md hinh 1y thuyét lién quan hanh vi thich ung véi han han theo mua cua ho néng dan
[14-17]. Thuat toan dugc xac dinh nhu sau:

max H = E [U (W)] = E{[U [p(f(m) + 9(2)&) — w(m + 2) - rz]} 1)
voi:m+z=x, Q=f(m)+ g(z)8

Trong biéu thtc trén: E biéu thi ki vong thu loi cia nguoi néng dan khi ¢6 luong thong
tin 1a i*, Q chi téng s6 néng san ma ho nong dan thu dugce trén dién tich canh tac m trong
diéu kién khong ap dung bién phap thich img véi BDKH han han va dién tich canh tac z trong
diéu kién ap dung bién phap thich ing han han (tdng dién tich dat canh tac cia néng dan la
X, X = m+z). Gia dinh khi khong thyc hién nhirng bién phap thich nghi v6i han han thi ham
sd twong tng san xuat trong diéu kién nay 13 ham sb bat dinh f (), khi thyc hién nhimng bién
phap thich nghi BDKH han han, nguoi néng dan s€ phai ganh chiu mét 5O rui ro nhit dinh,
vy nén c6 thé dinh nghia ham s6 san xudt trong truong hop nay 1a ham sd tuy bién g(2)8,
trong d6 & 1a bién ngau; w dai dién cho chi phi thong thuong ciia hd néng dan khi ho khong
dung bién phéap thich nghi han han; r dai dién cho chi phi bo sung ting 1én cta cic ho nong
dan sau khi 4p dung cac bién phap thich nghi BDKH han han; p dai dién cho gia ndng san
tuong Ung.

Gia sir cac ho nong dan theo dudi thu nhép ti da, trong truong hop gia dinh cac diéu
kién khac khong thay d6i, viéc cac ho nong dan dua ra quyét dinh c6 lua chon cac bién phap
thich img BDKH han han hay khong dua trén so sanh 1¢i nhuan thu dugc trude va sau khi ap
dung cac bién phap thich ting. Gia st chi phi tang thém khi sir dung céc bién phép thich nghi
BDKH han han la r, chi phi khi khong 4p dung bién phap thich nghi 1a w, vy thi ham s mo
ta quyét sach lua chon bién phap thich nghi ctia hd nong dan 1a:

p1 g(M)& (2) «(w + r)m > po f (M) —wm )

Trong d6 g(*) biéu thi ham sb san xuat c6 duoc sau khi ap dung cac bién phap thich ing
BDKH han han, p1 chi gia néng san sau khi ap dung cac bién phap thich tmg; po chi gia nong
san trong truong hop khong ap dung cac bién phap thich nghi BDKH; m chi quy mé quyét
sach; f () chi ham s6 san Xuét trong truong hop khong ap dung bién phap thich img BDKH;
¢ (Z) chi ham sO i ro chil quan quyét dinh béi nhan t6 Z-nhan t6 chi cac tac dong to1 lya
chon quyét sach ctia nguoi nong dan nhu tai nguyén san xuat nong nghiép va cac nhan té bén
ngoai khac. O day, & (Z) €[0, 1]. Do thay d6i gia nong san trude va sau khi ap dung céac bién
phap thich img BDKH han han la tuong d6i nho nén co thé gia dinh p1 = po, cong thirc (2) c6
thé dugc gian héa thanh:

po f(M)+7rm
, T R ®)

Do céac nhan t6 nhu gia, hé sb san xuét, chi phi san xudt trong biéu thirc bén phai bat
dang thirc (3) déu 1a cac bién sé tuong d6i d& xac dinh, con ham sd riii ro chi quan cta ngudi
ndng dan & () lai tuong d6i kho xac dinh, boi nd bi chi phdi boi cac yéu té nhu tai nguyén
sn co ciing nhu diéu kién méi trudng, nén cé thé dién dat diéu nay bang cong thirc toan hoc
Sau:

¢ (2) =F{G(I), H (O)} (4)

Trong d6 G(I) chi nhan t6 tai nguyén san co anh huong toi quyét sach Iira chon hanh vi
thich img han han cua ngudi ndng dén, chu yéu bao gom do tudi, gi01 tinh, trinh dg van hoa,
dién tich canh tac, ngudn von c6 duoc tir cong dong. H(O) 1a bién s chi cac yéu tb moi
truong bén ngoai anh hudng toi quyét sach Iya chon cac bién phap thich ing ctia hd nong
dan, bao gom cac dic dlem dia hinh, khoang cach dén duong giao thong, dac diém han han
theo mua, kha ning tiép can thong tin lién quan tham hoa. Vi vay, quyét sach lya chon hanh
vi dé thich img han han theo mua cua ho néng dan bi anh hudng boi tai nguyén cta ho néng
dan va cac yéu t6 moi trudng bén ngoai.
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3. Két qua va thao luan

3.1. Phan tich tir géc d6 quyét sach dp dung hanh dong thich iing BPKH ciia hd néng dan

~ Xéttir goc do lya chon hanh vi thich émg véi BDKH ctia ho nong dan, trong s6 375 phiéu
diéu tra hop 1¢ thu du:(yc% 067259 ho ap dung hanh dong nham thich img vé1 BDKH, chiém
69,06%. Tinh hinh cu thé thé hién trong bang 2.

Bang 2. Phan b danh muc céc hanh dong thich tng BDKH han héan cia ho nong dan.

Pa lya chon Khéng lwa chon

Hanh vi thich ing BDKH Tén suit Ti 18/% Tan suét Ti 18/%
B4 sung gidng vat nudi, cay trong 140 37,33 135 36,0
Thay di giéng vat nudi, cay trong 138 36,8 237 63,2
Diéu chinh thai gian trong cay, thu hoach 137 36,54 238 63,46
Diéu chinh lugng nuéc, thoi gian tudi 122 32,53 253 67,47
Tham gia nhom thay loi, t6 canh tac 98 26,17 277 73,86
Tham gia bao hiém néng nghiép 17 45 358 95,5
Luén canh 94 25,07 281 74,93

Trong sO cac ho néng dén lya chon ap dung hanh dong thich img v6i BDKH, ¢6 140 h lya
chon b6 sung loai con gidng, cay trong nham thich tng BDKH han han, chiém ti 1& tuong déi
16n (37,33%), sau d6 1a thay doi gidng vat nudi, cay trong (138 ho, chiém 36,8%) va diéu chinh
thoi gian trong cay, thu hoach (137 ho, chiém 36,54%). Bién phap thich img BDKH han han xép
vi tri 4,5 1an luot 1a diéu chinh luong nudc va thoi gian tudi (122 ho, chiém 32,53%) va tham gia
nhém thuy loi, t6 canh tac (98 ho, chiém 26,1 7%). 02 bién phap it dugc cac hd ndng dan lya chon
nhét lan luot 12 ludn canh (c6 94 ho lya chon, chiém 25,07%) va tham gia bao hiém nong nghiép
(17 ho tham gia, chiém 4,5%). Tir d6 co thé thay rang, bién phap thich timg dé thich nghi v6i han
han theo muia duoc cac hd nong déan sir dung nhiéu 1a b sung cac loai cay (con gidng), thay doi
cac loai cdy, con khac va diéu chinh thoi gian ngay canh tac va thu hoach. Cac ho néng déan lya
chon cac bién phap nay c6 thé 1a do tai nguyén lao dong trong gia dinh twong ddi phong phu. Ho
c6 xu hudng san sang lya chon cac bién phap thich g st dung nhiéu lyc luong lao dong sin co
hon. Dé phén tich sau hon vé xu hudng Iya chon hanh vi thich tng BDKH ctia ho nong dan, bang
3 duéi day chi 1 phan bd trinh ty wu tién trong lwa chon bién phap thich img ctia ho nong dan.

Bang 3. Phan bé trinh ty uwu tién trong Iya chon hanh déng thich img BDKH han han ctaa hé ndng dan.

Bién phap thich iing Vi trisé 1 Vi tri s6 2 Vi tri sé 3
Bé sung gidng vat nudi, 175 (46,66%) 0 (0%) 1 (0,25%)
cay trdng
Thay d6i gidng vat nuoi, 182 (48,53%) 79 (21,06) 2 (0,5)
cay trdng
Piéu chinh thoi gian 42 (11,2%) 126 (33,6%) 27 (7,2%)
trdng ciy, thu hoach
Piéu chinh luong nuéc, 14 (3,73%) 78 (20,8%) 76 (20,2%)
thoi gian tudi
Tham gia nhém thuy loi, 9 (2,4%) 48 (12,8%) 75 (20%)
t6 canh tac
Tham gia bao hiém néng 5 (1,3%) 14 (3,7%) 136 (36,26%)
nghigp

Luan canh 0 (0%) 2 (0,5%) 110 (29,33%)
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Nhu c6 thé thiy trong bang 3, khi dbi dién voi han han theo mua, trong sd cac bién phap
thich (mg ma ho nong dan lya chon, bién phap dugc wu tién Iya chon hang dau 1a thay d6i giong
vat nuoi, cy trong (182 ho lya chon, chiém 48,53%), tiép d6 14 b sung gidng vat nudi, cay trong
(175 ho lua chon, chiém 46 ,06%). Cac bién phap khac c6 ho nong dan lwa chon x&p & vi tr tiép
theo 1a didu chinh thoi gian trong cdy, thu hoach (42 ho lwa chon, chiém 11,2%) va diéu chinh
luong nudc, thoi gian tudi (14 ho lua chon, chiém 3,73%). 02 bi¢n phap duoc xep 0 nhom uu
tién thép nhét (van c6 ho lua chon) 1a tham gia nhom thuy o, t6 canh tac (9 ho lua chon, chiém
2,4%) va tham gia bao hiém nong nghiép (05 ho Iua chon, chiém 1,3%). Két qua diéu tra ngau
nhién trén ciing cho thay, duy chi ¢ bién phap luan canh khong dugc wu tién Iya chon.

Trong nhém uu tién thi 2, bién phap diéu chinh thoi gian trbng cy, thu hoach duoc wu tién
lya chon nhiéu nhit voi 126 ho lya chon, chiém 33,6% so phiéu diéu tra hop 1€ thu dugc. Nhimg
so liéu trén cho thy, thay doi, bd sung chiing loai ciy trong, vat nudi va diéu chinh thoi gian gleo
trong, thu hoach chinh 1a cac bién phap duoc hd nong dan uu tién lua chon trong thich Gng voi
BDKH han han theo mua.

Xét tir cac nhan to gdy anh huong, han che t61 hanh vi thich img BDKH han hén theo mua
cta ho nong dan (Bang 4), c6 thé thy trong sd cac nhom nhan t6 anh huong 16n nhat (myc wu
tién lya chon cao nhat) thi von san xuat dugc coi 1 nhan t6 chinh anh hudng t6i lya chon, ap
dung hanh vi thich img BBDKH ctia hg nong dan (186 hd lua chon, chiém 49,6% tong ) phleu
diéu tra hop 1é thu vé), tiép d6 1a yéu td strc lao dong (57 ho lua chon, chiém 15,2% tong sb).
Nhén tb chinh sach c6 lién quan va tiép can thong tin, ki thuat chi lan luot chiém 3,73% va 0,8%
trong thong ké nay.

Déi vai cac nhén t6 han che lya chon hanh vi thich img BDKH ctia ho nong dan dugc Xep
vao vi tri wu tién s6 2, 02 nhén t6 hang dau 1 sirc lao dong va thong tin, ki thuat (1an lugt chiém
33,6% va 30,13%). Trong s6 cac nhan té anh huong xép & vi tri wu tién thir 3, chinh sach va yéu
t6 ki thuat, thong tin duoc coi 1a han ché chu yéu nhat vai s6 lua chon 14 36% va 23,73%. Tir cac
két qua diéu tra néi trén c6 thé thay, ngudn von, stic lao dong va cac yéu tb thong tin, ki thuat
chinh 14 cac rao can 16n nhat anh hudng t61 lya chon hanh vi thich img BDKH han héan ciua ho
néng dan.

Bang 4. Phan b trinh ty wu tién cac nhan td gay anh huong, han ché téi hanh vi thich tmg BDKH
han h&n theo mua caa hé ndng dan.

Nhan té han ché Vitrisé 1 Vi tri sé 2 Vi tri s6 3
Vén 186 (49,6%) 7 (1,86%) 27 (7,2%)
Stic lao dong 57 (15,2%) 126 (33,6) 5(0,5)
Thoéng tin, ki thuat 3 (0,8%) 113 (30,13%) 89 (23,73%)
Chinh séch 14 (3,73%) 13 (3,46%) (36%)

3.2. Phan tich cdc nhdn t6 anh hwéng téi lira chon hanh vi thich vmg BPKH ciia hd ndng
dan

3.2.1. Xay dung mo6 hinh phan tich dinh lugng

Mo hinh phén tich dinh lugng ¢ day chil yéu dung phén tich cic nhéan t6 anh hudng qua
trinh lya chon quyét sach hanh dong nham thich tmg v&i han han theo mua cta ho nong dan.
Nhu da dé cap o phia trén, cac quyet sach hanh dong nham thich tng voi han han theo mua
ctiia ho nong dan gom 7 nhom chu yéu sau: Bo sung gidng vat nudi, cay trong; Thay doi gidng
vat nudi, cdy trong; Diéu chinh thoi gian trong cdy, thu hoach; Diéu chinh lugng nudc, thoi
gian tudi; Tham gia nhom thay loi, t6 canh tac; Tham gia bao hiém nong nghiép; Ludn canh.
Trong lyra chon céc hanh vi thich tmg néu trén, ngudi nong dan chi c6 thé dwa ra hai lya chon
la ap dung va khong ap dung. Do do, c6 thé sir dung mé hinh phan tich lwa chon nhi phan
Probit dé phan tich cac yéu té anh hudng dén Iya chon bién phép thich nghi v&i han han theo
mua cua hd nong dan. Tu duy co ban cua mé hinh Probit nhu sau:
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=1y. >0
= Bo+ xB + e{;ZOI;* =0 ©)

Gia thiét e duoc phan bd chuén phuc tung ti 1€ thuan theo tiéu chi trén, vay thi vdi bat ki
thuc s6 tuy ¥ z cling deu ton tai bieu thie: G(-z) + G(z) =1
Tur d6 c6 thé két luan:

Py =1| 9)=P(y-> 0| x)=P[e>-(po+xB)| x] =1-G[-(po+x8)] =G(Bo+xB) )
Ttc la:
P(y=1| x) = G(fo+ xB) = G(fo+ prxa+ foxa+ -+ fix) ()
Trong cong thuc trén, y dai dién lya chon hanh vi thich iing BDKH han han mua cua
nong dan, G 12 ham s chi pham vi 1dy gia tri, ndm giita tir 0~ 1, tic 1a ddi voi moi thuc s6
z, déu ton tai quan h¢ G(2) € [0, 1]. Ap dung mé hinh Probit thuong duoc st dung trong céc
phan tich thyc t€, hinh thirc phan bo, tich 1ty ctia ham s6 G(z) la:

G(z):db(z):%fw%z )

Sau khi xac dinh duoc G, thong qua tinh tién diéu kién tién dan t&i vo cuc trong phuong
trinh trén, s€ xac dinh dugc lugng tinh todn trong mo hinh tham so.

3.2.2. M5 hinh phan tich nhan t6 anh hudéng t6i quy mé ap dung hanh vi thich ing BDKH
han han mua cia hg nong dan

Quy md ap dung hanh vi thich tmg BDKH han han mua cta h néng dan chinh la mot
trong nhing trong diém khao sat ciia nghién ctru nay. Su dung s0 lwong cac hanh vi thich
mg BDKH thyc té dugc nguoi néng dan ap dung de bleu thi quy mo &p dung hanh vi thich
Ung, vay thi tham s6 ndy sé& 1a tham sb don véi gia tri rat nho. Tir ddc diém trén, nghién ctru
nay quyét dinh sir dung mé hinh hdi quy Poisson. Cu thé nhu sau:

ujn! g—Hi
Nadation; = Y +Uj )
Trong do: .
ui =E(Nadationj) =g + By X1 + P2 Xp + B3 X3 + g X4 +Bs X5 +Pg Xg + P7 X7 + g Xg + Pg Xg
+B10 X1 + P11 X11 +€i (10)

Trong cong thirc trén, Nadation 14 bién sb phu thudc, biéu thi s6 lwong hanh vi thich tng
BDPKH han han ma ngudi nong dan lya chon, x1 1a ham s0, pi 1a gia tri binh quan céc bién
phap thich tng BDKH han han mua ma h¢ nong dan 1 ap dung. N6 chinh la ham sO clia hang
loat cac bién lugng xi. Tiép dé, p 1a tham s danh gia. n! la giai thira s0 cac bién phap thich
tng BDKH han han mua. Dya trén ket qua sb lidu diéu tra, nghién ciu thong ké xac dinh
bién lugng cu thé ham sb nay, tor do tién hanh phan tich cu thé. Cac bién lugng cu thé thé
hién & bang 5 dudi day:

Bang 5. Dinh nghia va thong ké cc bién lwong.

Giatribinh  Sai s tiéu

Bién hrgng Ma Pinh nghia . 2
quan chuan
D¢ tudi x1 Do tudi thuc té 44,716 11,498
Gigi tinh X2 Nam=1,nt=0 0,713 0,452

Trinh d6 vin hoa X3 MU chit = 1, tiéu hoc = 2, trung hoc co s& 2,345 1,02

= 3, trung hoc phé thong, trung cip = 4,
cao dang, dai hoc trg 1én=5
Ngudn tai nguyén x4 Sb ngudi c6 thé lién hé trong danh ba dién 2,202 0,861
tai khu vuc thoai tir 0-19 = 1, tir 20-40 = 2, tir 50-99 =
3,trén 100 =4

Khoang cach gan x5 S6 km thuc té 1,66 1,926
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Giatribinh  Sai sé tiéu

Bién lwong Ma Pinh nghia i 2
quan chuan
nhat tir noi & téi
duong quéc 16
Dic diém diahinh ~ x6 Pdng bang = 1, ddi ndi =0 0,659 0,474
Dién tich dat canh X7 Dién tich dat canh tac thuc té, tinh bang 0,256 0,326
tac hm?
Tan suat phat sinh x8 S6 1an han héan phat sinh trong méc thoi 2,226 0,854
han hén thyc té gian tinh 3a gan day: 01an=0,1lan=1, 2
lan=2,31an=3
Nguy co phat sinh X9 Kha niang phat sinh han han trong méc thoi 2,743 0,97
han han gian tinh 3a tir nay vé sau: vo cing it=1,
tuong dbi it = 2, khong 16 = 3, twong dbi
nhiéu = 4, vd cliing nhiéu = 5
Khaniang tiépcan  x10  C6 tiép can duoc = 1, khdng tiép can duoc 0,67 0,47
thdng tin chéng =0
han trugc khi xay
ra han han
Khanang tiép can  x11  CO tiép can duoc = 1, khong tiép can duoc 0,724 0,447
thong tin chdng =0
han sau khi xay ra
han han

3.2.3. Mo hinh phan tich cac nhan t6 anh hudng téi muc do ap dung hanh vi thich img BDKH
cta ho ndong dan
Phan nay s& tiép tuc di sdu phan tich cac nhan t6 anh hudng téi mac do ap dung hanh vi
thich rng BDKH cta hg nong dan. Murc do 4p dung hanh vi thich img BDKH cta hd nong
dan c6 thé duoc biéu thi thong qua ti 18 gitta s hanh vi thich tng BDKH cu thé trén tong sb
hanh vi thich tng BDKH ma mdt hd ndong dan tham gia khdo sét Iya chon. Can ctr theo tinh
chat cua cac dir lidu thu dugc trong qua trinh diéu tra, nghién cru nhan thay ton tai van dé
cat doan, phan doan bién s6. Do d6, nghién ctru nay xac dinh sir dung mé hinh Tobit lam
cong cu phan tich 1a trong d6i phu hop. Tu duy phan tich chu yéu nhu sau:
Y= %i B+ Ui (L)
Trong cong thure trén, y* chi bién sd tiém tang. Méi quan hé gitta dit liéu y quan sat dugc
v6i bién 6 tiém tang y* duoc thé hién nhu sau:
i = {0 i <0)
, 'l 0 >0 ‘
Trong cong thic trén, tat ca cac gia tri &m cua y * déu duoc dinh nghia bang 0. Hon nira
tat ca cac sd liéu nay duogc xtr Iy (tham tra) theo cach 14y phan bén trai ctia phan sb sau 0 chu:
khong thuc hién theo cach trir don gidn gid tri &m co du’orc tir phiéu khao sat, tirc yéu td y *
khong quan sat duge. Do d6, mé hinh nay dugce quy vé mo hinh Tobit. Ly u~N(0,1), s& c6
thé dung cach tinh cuc dai hoa ham kha nghi dé 1am 6 cac tham sb trong mé hinh Tobit, mé
hinh quan h¢ tham chiéu giita d6i s6 v6i ham sé kha nghi la:

InL = 2 -2 [11‘1(27‘[) + Ino? + M} + Z In[1 - ¢(ﬁ)] (13)
yi>0 : ’ Yo ’

Cong thirc trén dugc cdu thanh tir hai bd phan: Phan thi nhét trong ng véi gia tri quan
sat dugc khong han ché (ttrc 1a cac ho noéng dan di 4p dung hanh vi thich tng BPKH), hoan
toan tuong dong véi biéu thirc hoi quy kinh dién. BO phan thir 2 trong cong thirc twong mg
v6i cac gia tri quan sat bi han ché (tc nhitng ho néng dan khong ap dung hanh vi thich timg
v61 BDKH han han). Do d6, ham kha nghi s€ 1a gia tri két hop giita phan bd phan tan véi
phan b lién tuc, dem t6i da hoa ham sé kha nghi s& c6 thé tinh ra gia trj kha nghi cuc dai cua

(12)
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tham sd. Bién luong va thong ké trong md hinh nay dugc miéu ta cu thé trong bang 5 phia
trén.

Tir két qua hoi quy ¢ bang 5 & trén, ¢6 thé thay murc d6 phu hop téng thé ciia mo hinh 1a
tuong dbi tot, gia tri thong ké LR déu thé hién 13 rét & mirc 1%. Phan tich cu thé d6i véi timg
bién lugng nhu sau:

(1) B6 tudi cua ho nong dan c6 tAm anh hudéng quan trong to1 cac quyét sach lya chon
hanh vi thich tng BDKH cua h¢ nong dan. Ctr tang thém moi tudi, ty 1& 4p dung bién phap
thich ung bo sung glong cay trong (vat nudi) sé ting thém 0,16%; ty 1¢ ap dung bién phap
thay doi glong cdy trong, vt nudi ting thém 1 0,38%; ty 1& ap dung bién phap tham gia nhom
thity 1oi, t6 canh tac ting thém 0,12%; ty 1¢ 4p dung bién phap tham gia bao hiém nong nghiép
tang 0,27%. Diu nay ciing c6 nghia 13, cac ho nong dan c6 tudi doi cang cao thi ty 1¢ ap
dung céc bién phap thich nghi BDKH han han ciing cang cao, boi vi d6 tudi cia ngudi nong
dan cang 16n, kinh nghiém va tri thire lién quan san xuat néng nghiép cing nhu kinh nghiém
nhan dinh vé BPKH ciing phong phti hon, do d6 kha niang 4p dung bién phap thich ing ciing
16n hon.

(2) Trinh d¢ van hoa giup lam tang kha nang lya chon hanh vi thich tmg BDKH han han
ctia ho néng dan. Cac ho noéng dan co trinh d6 van hoa cao hon sé& c6 tan suat ap dung cac
bién phap thich ing diéu chinh thoi gian gieo trong va thu hoach, tham gia cac bién phap bao
hiém nong nghiép 16n hon. Trinh d6 vin hoa ¢ ting 01 bac thi ty 1& lya chon ap dung cac
bién phap diéu chinh gidng ciy trong (con giéng) va diéu chinh thoi gian gieo trong va thu
hoach sé& tang tuong g 5,09%, ty 1& lya chon tham gia bao hiém nong nghiép ciing ting
twong ung 4,36%. Nguyén nhan la do trinh d¢ van hoa cia ngudi nong dan cang cao thi mot
mit, ho c6 ning luc nam bat tt hon céc tri thirc san xuat néng nghiép, do do ho s& dé dang
quyét dinh lya chon cac bién phap nhu diéu chinh cay/con gidng ciing nhu diéu chinh thoi
diém gieo trong/thu hoach; mit khac, ho sé& ¢ thé 1i giai, nim bt twong ddi tt cac ndi dung
lién quan bao hiém nong nghiép, dong thoi co ¥ thirc tot hon trong kiém so4t i ro t&i tir han
han, do d6 ho sé tich cyc hon trong lya chon tham gia bao hlem nong nghiép.

(3) Nguon tai nguyén c6 duoc tir cong dong 1a mot yéu td quan trong anh huong dén Iya
chon bién phép thich nghi cua ho néng dan. Ngudn tai nguyén cong dong cang phong ph,
ty 1€ cac hd nong dan lya chon bién phép thich nghi BDKH han han s€ cang cao hon. Cu thé,
sO dién thoai c6 trong danh ba dién thoai cua ho nong dan tang thém 1 bac (nhu thé hién trong
bang 5), x4c suat lya chon 4 ap dung bién phap b6 sung glong cdy trong (vat nudi) ciia ho nong
dan s€ tang 9,02%; xac suét Iya chon thay doi sang trong loai cay/nudi vat nu6i khac s€ tang
4,56%; xac suat lya chon bién phap thich ing diéu chinh thoi gian gieo trong, thu hoach ciing
s€ tang 5,23%; xac suét Iya chon diéu chinh cuong d6 hodc thoi gian tudi tiéu s€ tang 9,11%;
xé4c suét lya chon tham gia vao cac nhom thuy loi, td hop tac tang 4,64%; xac suét lua chon
tham gia bao hiém ndng nghiép ting 5,92%, xac suét lya chon sir dung bién phap luan canh
tang 2,34%.

(4) Khoang céch giita lang/xa toi duong cao téc gan nhét cling c6 anh huong quan trong
to1 lya chon lya hanh vi thich tng BDKH han han cua ho nong dan, dac biét yeu t6 nay co
anh huong rd rét t6i quyét sach Iya chon cac bién phap thich tmg gdém thay d6i sang trong
cay khac, nudi con khac, diéu chinh thoi gian gieo trong/thu hoach va diéu chinh cudng do
ciing nhu thoi gian tudi tiéu. Biéu hién cu thé 13, voi cac thon/lang san xuat nong nghiép cang
cach xa duong cao tdc, xac sut ap dung cac bién _phap thich nghi BDKH han han s€ cang
nho. Khoang cach nay ctr tang thém lkm, xac suét lya chon bién phap thich img thay doi
sang trong cay khéac/nudi con khéc s€ giam 2,55%; xac suat Iira chon diéu chinh thoi diém
gieo trong va thu hoach ciing giam tuwong tmg 3,01%; xac xuét lya chon bién phap diéu chinh
thoi gian va cuong do tudi tiéu cling giam 1,66%. Nguyén nhan la do khoang cach t6i duong
cao toc gan nhat cang xa thi chi phi, gia thanh dé ngudi nong dan mua sim cac tu liéu vat
chét phuc vu thuc hién cac lya chon bién phap thich tng BDKH han héan cling s€ cang tang
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1én, tir ¢ dan t6i 1am suy giam tich tinh cyc cua nguoi nong dan trong quyét sach Iya chon
hanh vi thich tng BDKH han han.

Bang 6. Phan tich cac nhan té anh huong lya chon hanh vi thich tmg BDKH han hén cua hg nong dan.

Bo sung giong vat  Thay d6i sang vat  Thay déi thoi gian

Bién lwgng  nudi/cdy trong khac nudi/ciy tréng khac gieo tréng, thu hoach

Piéu chinh thai gian,
cwong do twdi tiéu

Hésé  dy/dx Hé s dy/dx Hé sé dy/dx Hé s dy/dx
Do tudi 0,004* 0,000 0,010** 0,003 0,004 0,001 -0,003 -0,001
Giéi tinh -0,091 -0,034 0,0047 0,001 -0,106 -0,039 -0,076 -0,027
Trinh d6 van héa -0,007 -0,002 0,0501 0,018 0,137** 0,05 -0,053 -0,018
Ngudn tai 0,240*** 0,0902 0,222** 0,045 0,141 ** 0,052 0,257 *** 0,091
nguyén coéng
ddng
Khoang cach dén
dudng cao toc 0,034 0,013 -0,068** -0,025 -0,081*** 0,03 -0,046* -0,016
gan nhat
Vi tri dia ly -0,186 -0,070 -0,313*** 0,118 -0,582*** 0,22 -0,12 -0,043
Dién tich canh -0,007 -0,002 0,013 0,005 -0,001 0,000 0,014 0,005
tac
Tan suat phat 0,097 0,036 0,186 *** 0,069 0,094 0,035 0,165 *** 0,058
sinh han han
Nguy co phat 0,056 0,021 0,019 0,007 0,113** 0,042 -0,044 -0,015
sinh han han
Kha ning tiép 0,148 0,055 0,383*** (0,138 0,289 0,105 0,244 *** 0,084
can thong tin
truge khi xay ra
han han
Kha ning tiép 0,273* 0,100 -0,001 0,000 0,196 0,071 0,135 0,047
can théng tin sau
khi xay ra han
han
Thuong sé -1,563* -1,669** -1,471* 0,110 ***
LR 49,12%** 53,70*** 80,36*** 57,36***
McFadden R2 0,049 0,054 0,081 0,060
Tham gia nhém thay lei, t6  tham gia bao hiém néng luan canh
hop tac nghiép

Hé s6 dy/dx Hé s6 dy/dx Hé s6 dy/dx
Do tudi 0,003 * 0,001 0,011 * 0,002 -0,003 -0,000
Gidi tinh -0,010 -0,003 -0,069 -0,016 -0,145 -0,035
Trinh do van hoa -0,009 -0,003 0,181 *** 0,043 -0,098 -0,023
N‘guén tai nguyén cong 0,150 ** 0,046 0,246 *** 0,059 0,095 * 0,022
don
Kho%ipg cach dén duong -0,023 -0,007 -0,038 -0,009 0,011 0,002
cao toc gan nhat
Vi tri dia ly -0,032 -0,010 0,268 ** 0,061 0,044 0,010
Dién tich canh tac -0,001 -0,000 0,004 0,001 -0,004 -0,001
Tan suat phat sinhhan 0,039 0,012 0,092 0,022 0,020 0,004

han
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Tham gia nhém thiy lgi, t6  tham gia bao hiém nong luan canh
hop tac nghiép
Nguy co phat sinh han ~ —0,008 -0,002 0,027 0,006 —-0,044 -0,010
han
Kha nang tiép can théng 0,460 *** 0,133 0,448 *** 0,100 0,705 *** 0,147
tin trudc Khi xay ra han
han )
Kha nang tiép can thong 0,156 0,046 0,191 0,044 -0,021 -0,005
tin sau khi xay ra han han
Thudng s6
-1,612 ** —2,413 *** -1,123 *
LR 33,40%** 57,56%*** 36,89***
McFadden R2 0,039 0,080 0,053

Chit thich: cac ki hiéu *** ** *[an lwot dai dién mirc d6 16 rét & khoang tuwong vmg 1%, 5% va 10%.

(5) Pic diém dia hinh ¢6 anh hudng quan trong dén lya chon cac bién phap thich tng
BDKH han han cua hd nong dan. Ty 1€ cadc hd nong dan & viung d@)ng béng lya chon bién phap
diéu chinh sang trong cay khac/nudi con khac thap hon 11,84% so vai ty 18 lya chon bién phap
thich img nay cua cac h nong dan & viung ddi nai; ty 1€ lua chon bién phap diéu chinh thoi
diém gieo trong va thu hoach ciing thip hon 22,03%. Nguyén nhan dan t6i diéu nay 13 do trong
twong quan so sanh v4i cac ho nong dan & ving ddi nui, trung du, cac ho néng dan ¢ ving dong
bang co6 diéu kién giao thong thuan tién, nhidu co hoi viéc 1am, do dé, ho san sang cha dong tir
b6 céc bién phap thich nghi BDKH han han dé chuyén sang tim kiém sinh ké phu hop khac.

(6) Tan suat phat sinh han han 1a yéu t quan trong anh hudng to1 quyét sach lya chon
bién phap thich nghi véi BDKH han han ctia h nong dan. Bac biét, yéu to ndy c6 anh huong
rd rét 161 x4c sut lua chon cac hanh vi thich ing gdm chuyén d6i sang loai cay trong/vat
nudi khac, diéu chinh thoi gian cling nhu cuong do tudi tiéu. Cu thé, tan suét phat sinh han
han cang 16n thi ty 1& s6 ho nong dan lua chon chuyén ddi sang trong cdy khac/nudi con khac
s& tang twong mg 6,94%, ty 1¢ lya chon diéu chinh cuong do ciing nhu thoi gian tudi tiéu
cling ting 5,85%. Két qua nay cho thay, ngudi ndng dan c¢6 xu hudng lua chon nhiéu hon céc
bién phap nhu thay doi giéng cay trong/vat nudi, diéu chinh mirc do va thoi gian tudi tidu.
Cu thé, cac ho nong dan s¢ lya chon nhiéu hon viéc thay doi cac loai cay trong/vat nudi hién
co, ap dung cac giong cay trong/vat nudi c6 kha nang chdng chiu han han. Trong diéu kién
ngudn tai nguyén nude han ché, nguoi ndng dan sé& thong qua bién phap thay d6i muac do tudi
hién tai, dung cac phuong thirc khac nhu tu6i nho giot hodc tusi phun swong, hodc can ctr
vao nhu cau sinh truong cua cay trong/vat nudi dé diéu chinh thoi gian tudi tiéu, tir d6 nang
cao hi¢u suét sir dung tai nguyén nudc.

(7) Kha ning tiép can thong tin phong chéng han han c6 dnh huéng quan trong téi lya
chon cac bién phap thich ing BPKH han hén ctia hd ndng dan. Nhan dugc thong tin trude
khi thién tai dién ra c6 thé giup cai thién dang ké dong luc ciing nhu tinh tich cuc trong ap
dung cac bién phép thich tmg ctia ho nong dan. Cu thé, ty 1¢ lya chon thay doi sang trong cay
khac/nubi con khac ting twong tng 13,87%, ty 1& diéu chinh cuong do hodc thoi gian tudi
tidu tang 8,47%, xac suat lya chon bién phép tham gia vao cac nhom thity loi, t6 hop tac ting
13,31%: x4c suét lya chon tham gia cac loai hinh hiém nong nghiép tang 10%; xac suét luya
chon cac bién phap thich tmg nhu luan canh ciing s& ting tuong tng 14,76%. Viéc tiép can
duoc thong tin trong khi hodc sau khi thién tai dién ra lai chi co thé lam tang xac suat luya
chon cac hanh vi thich ing gdm bo sung thém giéng ciy trong/vat nudi méi, con lai khong
c6 tac dong 10 rét toi quyét sach lga chon cac hanh vi thich img BDKH han han khac. Goi y
c¢6 duge tir két luan nay 1a: Mot mat, kha nang tiép can thong tin phong chdng thién tai c6
anh huong dang ké dén lya chon hanh vi thich img cta ho nong dan; Mit khac, thoi gian tiép
can dugc thong tin phong chéng thién tai khac nhau, s& dan toi c6 su khac biét trong anh
huong dbi v6i quyét sach lya chon cac bién phap tng phé BPKH han han cua cac ho nong
dan. Cu thé hon, c6 dugc thong tin phong chéng thién tai trude khi thién tai xay ra c6 thé
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giup nang cao dong luc, tinh tich cuc ciia hg nong dan trong lya chon cac bién phap thich
nghi. Diéu nay hoan toan phu hop trong cac phan tich tdm li—hanh vi twong ng.

3.3. Phdn tich cdc nhan t6 dnh hwéng téi quy mé va pham vi thich itng BPKH ciia ho néng
dan

Lan luot st dung cic md hinh phan tich hdi quy Poisson va Tobit [14-17] dé tién hanh
phan tich a&nh hudng cua cac nhan t6 téi quy mo cting nhu pham vi &p dung céac bi¢n phap
thich tng BDKH han han ctia hd nong dan. Nghién ctru da thu duoc két qua phan tich sau:
(Bang 7).

Bang 7. Phan tich cac nhan té anh huong téi muic do, quy mé lya chon hanh vi thich tmg BPKH cua

ho néng dan.
2 M6 hinh phan tich héi quy Poisson  M® hinh phan tich hai quy Tobit
Bién lugng ~ X ~ Z
Hé so dy/dx Hé so dy/dx
Do tudi 0,0041 0,0078 0,1701 0,1034
Gigi tinh -0,0748 0,1452 -3,7508 2,2808
Trinh d6 vin héa 0,015 -0,0219 -0,3629 -0,2206
?gn“;” @inguyen cong ) 1 gk 0,3594%+* 8,6095%* 5,0352%
Khoang cach gan nhattsi ) g _0,0554** ~1,4658%** ~0,8913%**
duong quoc 1o
Vi tri dia Iy —0,1752%** —0,3445%** ~9,1985%** _5,5034%*%*
Dién tich canh tac 0,0022 0,0043 0,2933 0,1784
I:: suatphatsinhhan ;) hgcen 0,2117%%* 4 8755%x 2,.9647%%x
hat sinh h

E;}uy co phat sinh han 0,0257 0,0491 0,9109 0,5539
Khd ndng ticp AN thONG ¢ 3qgq cex 0,7161%** 15,3643% 9,3427%%*
tin trudc han
Kha nang tiép can thong 1 5 0,2053% 6,7005** 4,0744%
tin trong va sau han
Eg“’“ng 30 0,413 * 165,75%** 19,995+ 190,60%**
Pseudo—R2 0,0609 0,0363

Chui thich: cac ki hiéu *xk Kk X[ lwot dai dién mirc do vo rét ¢ khodng twong vmg 1%, 5% va 10%.

Cu thé:

(1) Ngudn tai nguyén cong dong c6 anh huong dang ké dén quy moé va cudng do ap dung
cac bién phap thich nghi ctia ho nong dan. S6 dién thoai lién lac c¢6 trong danh ba cta ho
néng dan cang nhiéu thi cac bién phap thich tmg ctia ho nong dan sé co quy mé va cudng do
cang cao hon. Dong thoi, ngudn tai nguyén cong dong cir ting thém 1 bac trong thang phan
loai thi s6 lwong cac bién phap thich ing ctia ho noéng dan sé ting 0,36%, ty 18 ap dung cac
bién phap thich ung ciing tang tuong tng 5,24%.

(2) Khoang cach gan nhat t6i dudng qudc 16 ciing 1a yéu t6 quan trong anh huong dén
quy mo va va cuong dd cac bién phap thich nghi cia cac hd nong dan. Lang/xa cang cach xa
duong qudc 16 gan nhét thi quy méd cac bién phap thich tmg ctia cac hd ndng dan thich tmg
s& nho hon, cuong do ciing s& yéu hon. Cy li cach xa hon mdi 1km, s6 luong cac bién phép
thich tmg BDKH han han cia cac ho nong dan s& giam tuong tng s6 0,06%, cudng do cua
cac bién phap ciling giam tuong g 0,89%.

(3) Pic diém dia hinh ciing c6 anh hudng quan trong dén quy mé va cudng do cac bién
phap thich nghi ciia ho néng dan. So véi cac ho nong dan & ving ddi nii hodc trung du, cac
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ho nong dan & ving dong bang cé cudng do ap dung cac bién phap thich tng BDKH han han
yéu hon. Sb luong cac bién phap thich tng BPKH han han cua ho néng dan ¢ ving dong
bang it hon 0,34% so v&i s6 lugng cac bién phap thich tmg ciia cac hd nong dan & vung ddi
nui, trung du, cuong d6 cac bién phap thich timg cling giam twong tmg 5,59%.

(4) Bén canh do, tan suit han han ciing 13 mot yéu td quan trong anh hudng den quy mo
va cudng do cac bién phap thich tmg BDKH han han cta ho nong dan. Néu tan suat han han
xay ra thuong xuyén hon trong vong 03 nam tr¢ lai day, vay thi cac hd nong dan st dung
bién phap thich ing BPKH vé&i quy md 16n hon, cudng dd manh hon. HE han han theo mia
cap d6 tang 1 1an, sb lwong cac bién phap thich tng cua ho nong dan s& ting twong tmg
0,21%, cuong do tang 2,96%.

(5) Kha ning tiép can thong tin vé cac bién phap phong chdng thién tai phu hop anh
huong dang ké dén quy mo va cuong do cac bién phap thich U:ng cta cac h) nong dan. Viée
tiép can duoc thong tin phong chbng thién tai giup noéng dan gia tang quy md va cudong do
cac bién phép thich ung. Dong thoi, s6 luong cac bién phap thich tng BDKH cua cac ho
n6ng dén nhén dugce thong tin phong chéng thién tai truéc khi dién ra thién tai s& nhiéu hon
0,72% sb lugng cac bién phap thich img BDKH ciia cac ho nong dan khong tiép can dugc
thong tin phong chdng thién tai tuong tng, cudng d6 cta cc bién phap thich ing cling tang
thém 9,34%. S6 lugng céc bién phap thich tmg BDKH han héan ctia cac ho nong dan tiép can
duogc thong tin phong chéng thién tai trong va sau khi thién tai dién ra 12 nhiéu hon 0,3% so
v6i 86 luong bién phap twong tng cua cac ho nong dan khong duoc tiép can thong tin, cudng
do cac bién phap nay ciing manh hon 4,07%. Nhu vay xét ca vé cudng do 1an quy md, cac
bién phap thich ng BDKH han han do h¢ néng dén ap dung trong truong hop tiép can duoc
thong tin phong chong thién tai trong va sau khi thién tai dién ra déu it va yéu hon nhiéu so
v6i trudng hop tiép can duoc thong tin trude khi thién tai xay ra.

4. Két luin

Nghién ctru d xac 1ap mé hinh phan tich, tinh toan, danh gia mdi tvong quan giita cac
hanh vi thich tng BDKH han han theo mua ctia cac hd nong dan khu vyc tinh Ninh Thuan
tuong ung voi cac muc do bién ddi cua diéu kién han han tai dia phuong. Cu thé, thong qua
cac thuat toan duoc xay dung, 4p dung phuong phap phan tich dinh luong, st dung céac sb
liéu diéu tra, théng ké thuc té, nghién ctru da chi rd phuong thirc lya chon hanh vi thich Ung
BDKH ctia h nong dan, cac nhan té anh hudng téi lya chon hanh vi thich (g nay.

Két qua nghién ciru cho thay, dung trude tac dong cta dién bién BDKH theo huéng han
han ngay mot gia tang tai tinh Ninh Thuan thoi gian gan day, da phan (68,6%) cac hd nong
dan da lya chon ap dung cac bién phap thich ing. Cac bién phap thich ung cu thé duoc uu
tién sir dung la: thay thé cac loai ciy trong (con glong) chuyen han sang trong cac loai cay
khac, dleu chinh ngay gieo va thu hoach. Pang chu y, tién von va nhan luc lao dong 13 nhing
yéu t6 han ché chu yéu, anh huong t6i lya chon, ap dung cac bién phap thich nghi BDKH
ctia h§ nong dan.

Danh gia cu thé cac yéu td anh hudng t6i quyét sach lya chon hanh vi thich tmg BDKH,
quy md ap dung cting nhu pham vi, mtrc d6 ap dung hanh vi BDKH cua ho nong dan, thong
qua st dung cac m6 hinh nghién ciru héi quy, nghién ctru chi rd: (1) Ngudn von trong cong
ddng phong pht hon, kha ning cac ho nong dan s€ s dung cac bién phap thich ing, quy mé
va cuong d6 cac bién phap thich ing déu 16n hon; (2) Lang x4 cang xa duong qudc 16 gan
nhat, cac ho nong dan cang c6 xu hudng it lwa chon cac bién phap thich nghi BDKH han han
hon, quy mé va cuong d6 cac bién phap thich nghi ciing giam; (3) Cac h¢ nong dan ¢ ving
ddng bang cang it ¢6 ¥ dinh sir dung bién phap thich nghi, quy m6 va cuong do sir dung cac
bién phép thich nghi ciing nhé hon & khu vuc d6i nai; (4) Tan s6 han han 1am ting kha ning,
quy mo va cuong do cua cac bién phap thich ng ing vé1 BDKH cua céc ho ndong dan; (5)
Thong tin san c6 lién quan cac bién phép thich tng ctia hd nong dan c6 anh huéng quan trong
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to1 viée lya chon, nhung thong tin trudce tham hoa s€ thuc déy cac hg nong dan st dung cac
bién phap thich tmg c6 hiéu qua tot hon.

Két qua thu duoc tir nghién ctru nay giup dua ra cac goi ¥ lién quan xac dinh mé hinh
phat trién kinh té ho gia dinh thich ung BDKH tai Ninh Thuén xét tir ca 02 goc do 1a tu thich
mg cua ban than ho gia dinh 14n ho tro tir chinh quyen dia phuwong. Tuy nhién, viéc dé xuat
mo hinh phat trién kinh té ho gia dinh cu thé yéu cau can xay dung trén co so déc dlem tinh
hinh cta ting khu vuce hep (x&, huyén), dat trong twong quan bbi canh, xu thé phat trién kinh
té ving va cua ca nude va can dugc kiém chung trong thoi gian nhit dinh. Phuong phéap
nghién ctru nay ciing c6 thé 4p dung dé phan tich hanh vi thich tng BDKH han han hoic
nude bién dang cua cac ho gia dinh tai cac dia phuong khac tai Viét Nam.

DPong gop cua tac gia: Xay dung y tuong nghién ciru: B.Q.K.; D.V.K.; Lwa chon phuong
phap nghién ctru: D.V.K., B.Q.K.; Viét ban thao bai bdo: D.V.K., B.Q.K., N.T.G.; Chinh stta
bai bao: D.V.K., B.Q.K., N.T.G.

Loi cam doan: Tap thé tac gia cam doan bai bao niy 13 cong trinh nghién ctru cta tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 sy tranh chap loi ich trong nhom tac gia.
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to drought print the background of climate change in Ninh Thuan
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Abstract: Drought is a major natural disaster in Ninh Thuan province, the driest in the
country. This is the biggest disadvantage of nature for agricultural development in particular
and household economic development in general in the province. On the basis of climate
change scenarios, survey and research data have established models to analyze, calculate
and evaluate the correlation between seasonal drought climate adaptation behaviors of
households. farmers in Ninh Thuan province. The research results show that, facing the
impact of climate change in the direction of increasing drought in Ninh Thuan province
recently, most (68.6%) of the farming households have chosen to apply these measures.
Adaptation. Specific adaptation measures that are prioritized for use are: replacing crops
(seedlings), switching to other crops, and adjusting sowing and harvesting dates. Notably,
capital and labor are the main limiting factors affecting the choice and application of climate
change adaptation measures of farmers.

Keywords: Ninh Thuan; Drought; Household economy.
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