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Tém tit: Muc tiéu cta nghién ctru nay 13 sir dung anh vién tham dé quan sat sy thay doi
dién tich va vi tri ctia cti lao Long Khanh, huyén Hong Ngu, tinh Dong Thap dira theo phan
tich cac yéu t6 anh huong nhu ham lugng bun cat lo ling (SSC), luu luong dong chay (Q)
va van tbc dong chay (V) thong qua do dac thyuc té. Anh Landsat 5, 8 va Sentinel-2 duoc sir
dung dé phan tich hién trang thay doi duong bd va dién tich bé miat (A) cta cu lao giai doan
2000-2021. Cac s6 liéu thir cAp vé ham luong bun cét va luu lwong dong chay duoc phan
tich dé tim moi tuong quan gitra cac dai lugng nay dén su thay ddi dién tich bé mat cu lao.
Vin tdc dong chay do dac duogc so sanh vé6i van toc khong x6i (Vix) ctia bun cét cdu tao bo
song. Cac két qua phan tich cho thiy cac yéu t6 ham lugng bun cat lo limg, luu lugng va
van toc dong chay déu anh huéng dén sy thay dbi dién tich cu lao. Tai dau cu lao, van téc
dong chay dang gay ra x61 16. Hién nay, c6 rat it cac nghién ctru vé tuong quan gitra cac yéu
t6 thuy luc, thay van dén sy bién dong dién tich cta cac cu lao ¢ Pong bang song Curu Long
(DBSCL). Do do, két qua nghién ciru nay s€ gop phan bd sung mét phan kién thire vé cac
yéu td anh huong dén sy bién dong cua cac cu lao trén cac hé théng song cia PBSCL.

Tjr khoéa: Cu lao Long Khanh; Pudng bo; Anh Landsat; Bun cat lo limg; Luu luong; Van
toc dong chay.

1. Mé dau

Pong bang song Ciru Long (PBSCL) 1a diém cudi trong hanh trinh ciia dong Mé Kong
trude khi do ra bién théng qua hé théng song Tién va song Hau [1] véi rat nhiéu cu lao (bai
gitta) doc theo song. Thong thuong, cac doan sdng noi xuét hién cac cui lao c6 hinh déng
phinh rong ¢ gitta va co hep lai ¢ hai dau cu lao, glong hinh dang da day [2]. Cu lao 1a cac
ving dat giita song dugc boi dap lién tuc bang trim tich song nén rat mau md va déng gop
dang ké cho sy phat trién kinh té cta cac dia phuong thong qua cac nganh nghé nhu trong
trot, thily san, du lich sinh thai. Trong nhiing nam gan day, duoi tic dong cua thay d6i dong
chay do bién d6i khi hau (BDKH) va viéc x@y dung cac dép thuong ngudn, sat 16 nghiém
trong dang xay ra trén cac cu lao trén hai h¢ thong song Tién va song Hau.

Trén thé giéi da c6 nhiéu nghién ctru vé cu lao trén séng voi nhiéu cach tiép can khac
nhau nhu phan loai hinh dang cac cti lao trén song va tim ra mbi quan hé gitra viéc hinh thanh
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cac cu lao vdi cac qua trinh thuy dong luc hoc trong song va trén luu vuc song [3]. M6 hinh
s6 duogc 4p dung dé tinh toan tac dong cua su thay doi hinh thai cu lao trén song dén thay d6i
duong bo song doan chay qua cu lao [4]. Cong ngh¢ vién tham ciing duoc ap dung dé phan
tich dién bién dién tich cu lao trén séng nham dé ra cac giai phap quan 1y bén viing cho céac
ving dat cu lao trén song Duong Tu [5].

Maic du cac cu lao ¢6 anh huong dén hau hét moi khia canh cua hé sinh thai song [6],
cac nghién ciru vé cu lao trén song ¢ khu vuec DPBSCL con rit han ché. Hau hét cac nghién
ctru trude day chi tip trung phan tich sat 16 b song va cu lao chi dugce nhic dén nhu mot
phan trong cac nghién ctru vé sat 16 by song trén hai hé thng séng chinh 1a séng Tién va
song Hau, nhu nghién ctru img dung nén tang dién toan dam may Google Earth Engine (GEE)
trong giam sat bién dong dudng bd khu vuc PBSCL [7]; nghién ciru Gng dung cong nghé
vién tham va GIS theo ddi bién dong dudng b va danh gia tinh hinh sat 16 trén hai hé thong
song Tién va song Hau giai doan 1989-2017 [8]; nghién clru nguyén nhan gay gia tang x0i
16 bo song 6 DBSCL [9]; nghién ctru anh hudng cua cac yéu t dja chat, thuy van dén sat 1o
bo sdng cuia cac chi luu nhu song Cai Lan (Tién Giang) [10], song Cai Vung (Pdng Thép)
[11], va song Cai Sén (Can Tho) [12]. Vi nhiing ly do néu trén, can thiét phai c6 mot nghién
ctru vé cac yéu t6 anh hudng dén sy x6i 16 cua cac ci lao trén song. Trong nghién ctru nay,
dién bién duong bo va dién tich bé mit cii lao Long Khanh trén song Tlen thudc huyén Hong
Ngu, tinh Bong Thép s& duoc theo ddi bang cong nghé phan tich anh vién tham va cac yéu
td anh huong dén sy thay ddi nay s& duoc phan tich va danh gia.

2. Phuong phap nghién ciru

2.1. Khu vue nghién cuu

Cu lao Long Khanh nim & phan thugng ngudn ciia song Tién thudc huyén Hong Ngu,
tinh Pong Thap. Cu lao ¢6 dién tich khoang 1960 ha (s6 liéu nim 2001), phan b tir 105°16°
dén 105°22° Dong va tur 10°46° dén 10°50° Bic (Hinh 1). Ct lao nam trén _dong chay chinh
ctia song Tién nén duoc phu sa bdi dip rdt mau md va 13 noi an cu cia gan 18 nghin nhan
khau v6i cac nganh nghé chinh 14 tréng trot va nudi trong, danh bét thuy san. Véi khi hau
trong lanh ciing dic san dong qué, du lich sinh thai ciing 1a mot nganh nghé dang phat trién
trén cti lao trong nhitng nim gan day. Hang nam, ct lao thu hut rat nhidu du khach trong va
ngoai nudc dén tham quan.
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Hinh 1. Khu vyc nghién ctru (t6 hop SWIR2-NIR-G).
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2.2. 86 liéu thir cdp

S6 liéu tha cép v& tinh hinh sat 16, dia hinh long s‘éng va thuy van (luu luong, myc nudce,
ham lugng bun cét lo lrng) dugc thu thép tr cdc ngudn nhu trinh bay trong Bang 1.

Bang 1. S liéu va ngudn s6 liéu thi cap.

STT Tén s0 lidu Thoi gian Nguon
1 SO liéusatlo 2020 Chi cyc Thay lgi tinh Dong Théap
2 Diahinh long song 2015,2019 Chi cyc Thay loi tinh Dong Thép
3 Thuy van (luu lugng, myuc nude, SSC) 20002020 Tram Khi twong Thuy van Tan Chau

2.3. Giai dodn anh vién tham

Anh Landsat 5, 8 va anh Sentinel-2 dugc thu thap dé giai doan dudng bo cti lao Long
Khanh va tinh toan dién tich bé mit cta cu lao cling nhu sy dich chuyén cua cu lao trong cac
nam. Vi sb liéu vé thay luc, thiy van chi thu thap dugc trong khoang thoi gian tir nam 2000
dén nam 2021 nén cac anh vién tham ciing duoc thu thip trong khoang thoi gian nay. Cac
anh Landsat co d6 phan giai thdp nén khong thé quan sat duoc dién bién duong bo theo timg
nim ma dugc phan tich theo khoang thoi gian cich déu nhau 5 nam. Chi tiét théng sb anh
vién tham duogc trinh bay nhu trong Bang 2. Cac anh dugc chon trong cac thang c6 cao do
muc nudce thap trong nim [13] dé han ché anh hudng ciia dao dong muc nude theo mua.

Bing 2. Dir liéu anh vién tham.

D9 phan giai Ty 1€ may

Thoi gian Vé tinh B0 cam HE toa dj
(m) (%)
26/03/2000 Landsat 5 ™ 30 13,00 UTM
19/01/2005 Landsat 5 ™ 30 1,00 UTM
27/02/2010 Landsat 5 ™ 30 23,00 UTM
21/04/2015 Landsat 8 ETM+ 30 0,87 UTM
10/03/2020 Landsat 8 ETM+ 30 9,28 UTM
16/03/2020 Sentinel-2 MSI 10 1,20 UTM
15/01/2021 Sentinel-2 MSI 10 0,28 UTM

Chi sb thuc vat (NDVI) duge sir dung dé phan tach ving dat cua cu lao v6i ving nude
bao boc xung quanh cu lao theo cac cong thirc sau:
Dai voi anh Landsat 5 [14]:
NDVI= Kénh 4 — Kénh 3 ()
~ Kénh 4 + Kénh 3
Trong do kénh 4 la kénh can hdng ngoai (NIR) va kénh 3 1a kénh mau do (RED).
Doi voi anh Landsat 8 [15]:

NDVI= Kénh 5 — Kénh 4 @)
~ Kénh 5 + Kénh 4

Trong d6 kénh 5 la kénh can hong ngoai (NIR) va kénh 4 1a kénh mau do (RED).

Phian mém ArcGIS duoc st dung dé phan loai anh chi sb thuc vat thanh vung dat va
nude s dung cong cu Reclassify. Dir ligu raster ving dat va nu6e duge chuyén thanh cac
Polygon va luu dudi dang tap tin .dwg. Keét qua giai doan duong bo khong duogc hiéu chinh
theo s0 liéu myc nude vi do phan giai cua anh Landsat thap (30 m) nén anh hudng cua myc
nuoc dén do chinh xac cta két qua giai doan 1a khong dang ké [16]. Két qua tinh chi s6 thuc
vat NDVI dugc trinh bay nhu trong Hinh 2.

2.4. Phan tich s thay déi dién tich va vi tri ciia cit lao Long Khdnh

Dé thuan tién cho viéc b’iéu dién su thay doi Viatri cua cu lao Long Khanh, mot hé toa do
gia dinh duogc st dung voi goc O (0;0) trung véi diém c6 toa do (10°46,75° N; 105°16,03° E)
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trong h¢ toa do dia ly toan cAu WGS—84. Chi tiét viéc chuyén d6i hé toa do dugc thé hién
trén Hinh 3.
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= Z
g S
> &
= Z
z [
3 5
=) ] Z
105°16E 10518 105°20E

Hinh 2. Chi s6 thuc vat (NDVI) ding dé giai doan duong bo cii lao Long Khanh.

y (m)

10°46,75' N 0

105°16,03' E 0 X (m)
Hinh 3. Chuyén ddi hé tryuc toa do.

Thong thuong, sy dich chuyén cta cac cu lao trén song 1a do x6i 16 & dau cu lao va boi
tu & phia du6i cu lao. B§ dich chuyén cua cu lao Long Khanh dugc tinh theo d¢ dich chuyén
cua trong tdm dién tich bé mit cta cu lao. Cac duong bo cia cu lao qua cadc nam dugc luu
dudi dang tap tin .dwg va dién tich ciing nhu trong tdm cuia cac dién tich nay dugc tinh toan
trong phén mém AutoCAD. Su thay ddi dién tich bé mat hodc thay ddi vi tri caa cu lao Long
Khanh duoc du bao théng qua mé hinh hdi quy tuyén tinh theo cong thirc:

y=axt+b 3)

Trong do y biéu dién dai lugong can tinh toan (dién tich hoac toa d¢ trong tam cu lao
Long Khanh); t 1a thoi gian (ndm), a 14 van tbe thay ddi cua dién tich hodc vi tri cua cu lao,
va b 1a hing s6.

So hoa dién tich bé mit cta cu lao va trong tdm cua di¢n tich nay dugc thé hién trén
Hinh 4. Trong do di¢n tich bé mit cu lao 1a phén duogc t6 xam va toa do trong tam dién tich
bé mit cu lao Long Khanh (trong tim cu lao) 13 (xc, ye).

y (m)

02

00 Xc X (m)

Hinh 4. So hoa dién tich bé mat va trong tdm ph?ln dién tich bé mit cu lao Long Khanh.
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2.5. Khdo sat vin toc dong chdy va phdn tich mau bun cdt déay

Dé co thé xac dinh anh hudng cua van téc dong chay dén dién bién x6i 16 khu vuc cu
lao, van tdc dong chay tai khu vuc cu lao da duoc do dac trong ngay 16/01/2021. Song song
véi viée do dac van tde dong chay, cac mau bun cat tai cac vi tri sat 16 ciing dugc thu thap va
phén tich thanh phan hat theo phuong phap rdy sang va ty trong ké. Dya vio kich thude hat
trung binh cua mau bun cat day (dso) va chiéu sau cot nudc tai vi tri ldy mau (h), van tdc
khong x6i1 (Vix) ctia bun cat cau tao bo cu lao dugce xac dinh dya vao TCVN 4118:2012 [17].

Thiét bj do van toc dong chay MIDAS-ECM duoc sir dung dé do vén téc dong chay theo
timg thay truc. Thiét bi MIDAS-ECM dugc két ndi truc tiép v6i may tinh va truyén tin hiéu
lién tuc vé may tinh trong qua trinh do thong qua cap két ndi dai 30 m.

Thiét bj do van tdc dong chay, cac vi tri do van tdc dong chay va ldy mau bun cat dugc
thé hién trong Hinh 5. Bun cat duoc léy mau tai hai vi tri sat bo trai cho mit cit MC 1-1 va
sat bd phai cho mat cat MC 2-2.
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Hinh 5. Do vén tc dong chay va lay mau bun cat.

3. Két qua va thio luin

3.1. Bién déng dwong bo ciia cit lao Long Khdnh

Su bién dong dudng bo cu lao Long Khanh giai doan 2000-2020 dugc biéu dién trén
Hinh 6 v6i hé truc toa do gid dinh nhu da quy udc trong Hinh 3. Puong bo cac nam trudce
dugc chong 1én cac anh trong cac ndm tiép theo dé co thé quan sat su thay doi vi tri duong
bo. C6 thé nhan théy, x6i 1¢ dién ra rit manh tai dau cu lao trong khi bdi tu dang dién ra tai
phia bo Bic cta cu lao. Dién bién dudng bo ci lao Long Khanh phu hop voi két qua khao
sat thuc dia ngay 16/01/2021. Thong qua vi tri dudng bo cac ndm 2000, 2005 va 2015, c6 thé
nhan thiy sy phat trién ctia mot doi cat & phia Bac cui lao. Giai doan 20002005, x6i 16 da
xay ra ¢ dau cu lao tuy nhién mirc d6 x6i 16 khong nghiém trong. Trong giai doan nay, su
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phat trién cuia doi cat & phia Bac cii lao c6 thé quan sat duoc mot cach rat 16 rang. Trong giai
doan 2005-2010, x6i 16 ¢ dau cu lao di xay ra v6i mirc d6 nghiém trong hon. Doi céat & phia
Bic cu lao van phat trién voi tdc do nhu trong giai doan trude do. Trong cac nim 2015 va
2020, xo1 10 van tiép tuc xay ra ¢ dau cu lao va vi tri cta doi cat ¢ phia Bic cu lao gan nhu
da on dinh.

26/03/2000

19/01/2005

P dutng b ngay 26/03/2000

4
= N TSN N\ i dudng bo ngay 19/05/2005
,% ————— duong bo ngay 27/02/2010
-4 DS - e . AW duong bo ngay 21/04/2015

————— duong bo ngay 10/03/2020

0 1 2 3 4 5.6 7 8 9 10
X (x10°m)

Hinh 6. Bién dong duong bo cii lao Long Khéanh.
Hién trang x6i 16 va bdi tu cua cu lao Long Khanh trong chuyén khao sat ngay
16/01/2021 duogc thé hién trén Hinh 7. Tai cac diém A va B la diém dau va duoi cua cu lao,
x061 16 dang dién ra rat nghiém trong vdi cac vach x6i 16 thang diing va cao dén 2,5 m tai phia

dau cu lao. Hién tugng bdi tu & phia bd bic ciia cii lao cling dugc thé hién bang mot bai boi
tai diém C nhu trén Hinh 7.

15/01/2021

/

26/03/2000: -

Hinh 7. Hién trang x6i 10 va bdi tu tai cti lao Long Khanh.
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Mt cét long dan tai vi tri MC 1-1 va MC 2-2 trong cac nam 2015 va 2019 duoc trinh
bay trén Hinh 8. C6 thé nhén thiy x6i 16 dang dién ra tai bo trai mat cat MC 1-1 va bdi tu
dang dién ra tai bo phai cia mat cat MC 2—2. Diéu nay phu hop voi két qua phan tich dién
bién duong bd bang anh vién tham nhu da trinh bay & trén.

MC1-1 ---2015 —2019 MC 2-2 ---2015 —2019
10 : - : - 10 : - - -
BO TRAI BOIPHAI BO TRAI BG PHAI
5 __J\ I 5K 7
;g' -5 J ;g' -5 \ Z .
e - e 4
3 -10 ——— oo 5-10 3 ?
RNVA N
-15 -15 /
-20 -20
0 200 400 600 800 1000 1200 0 200 400 600 800 1000
Khoang cach cong don (m) Khoang cach cong don (m)

Hinh 8. Mit cit song cac nam 2015 va 2019.

3.2. Bién dong dién tich va su dich chuyén cua cu lao Long Khanh

Su bién ddi dién tich cu lao Long Khanh dugc mé ta trén Hinh 9. Dién tich cua cu lao
duogc tinh bang anh Sentinel-2 (46 phan giai 10 m) cling duoc st dung dé so sanh voi dién
tich cu lao tinh bang anh Landsat 8 (46 phan giai 30 m). Cu thé, anh Sentinel-2 dugc st dung
la anh chyup ngay 16/03/2020 va chi cach 6 ngay so vdi anh Landsat 8 dugc chup vao ngay
10/03/2020. C6 thé thiy dién tich cua cu lao ngay 10/03/2020 dugc tinh bang anh Landsat 8
(1974,59 ha) xap xi dién tich cta cu lao ngay 16/03/2020 duoc tinh bang anh Sentinel-2
(1977,25 ha). Nhu vay viéc st dung anh Landsat c6 do phan giai 30 m dé tinh toan dién tich
cu lao 1a phu hop.

C6 thé thay dién tich cu lao ¢6 xu huéng giam tir naim 2000 dén 2020 véi véan tde trung
binh 14 2,92 ha/nim. Theo phan tich hdi quy tuyén tinh [18], dién tich ciia cti lao giam theo
quy luat:

A=-2,92xt+2319,4 4)
2050 :
®Landsat 5, 8

2030 @ M Sentinel-2
=2010
< \
41990

? m
1970 ®
1950
2000 2005 2010 2015 2020 2025
t (ngay)

Hinh 9. Thay d6i dién tich cti lao Long Khanh.

Toa do trong tAm (Xc; yc) ctia cui lao Long Khanh trong giai doan 2000-2020 duoc thé
hién trén Hinh 10. Trong do6, x. thé hién toa do trong tam cua cu lao theo hudng dong chay
tir TAy sang Dong va y. thé hién toa do trong tim cta cu lao theo hudng Nam-Bic. Theo
phuong x, ¢ thé thdy cu lao dang dich chuyén vé phia ha luu v6i van tde trung binh 1a 12,92
m/ndm. Theo phuong y (hudng Nam-Bic), trong tdm ct lao c6 xu hudng dich chuyén 1én
phia Bic voi van toc trung binh 13 8,61 m/nam trong giai doan 20002010 va c6 xu hudng di
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chuyen xudng phia Nam v6i vén téc trung binh 13 1,68 m/nim trong giai doan 2010-2020.
Diéu nay c6 thé giai thich bang sy hinh thanh mot doi cat phia Bic cu lao (Hinh 6). Trong
giai doan 2000-2010, doi cat c6 xu huéng phat trién 1én phia Bic nén kéo trong tim ciia cu
lao 1én phia Bic. Tuy nhién, doi cat sau do bi kéo dai ra va ¢6 xu hudng phat trién vé phia
dudi cu lao nén da 1am cho trong tim cua cu lao dich chuyén xubng phia Nam.

4700 . 2360 /y : :
! At S
2340 : s
4600 / — 1,68t + 2525
/ =2320 Yoo T
z R2 =098
& 4500 i 5 , ,
g X, = 12,92t + 3089 2300 | |
4400 - R2=10.97 — y. = 8,61t + 1403,6
| : : 2280 R 0.9
4300 ‘ | | 2260 | |
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025
t (nam) t (nam)

Hinh 10. Su dich chuyén cua cu lao Long Khanh.
3.3. Anh hwong ciia heu lwong dong chdy (Q) va ham lwong bin cdt lo litng (SSC) dén su
thay doi dién tich cu lao Long Khanh

S liéu luu lwong dong chay (Q) va ham luong bun cat lo lung (SSC) dugce str dung dé
tinh todn twong quan cua cac dai lugng nay dén sy thay doi dién tich bé mat cu lao (A). Cac
s0 liéu dugc trinh bay trong Bang 3.

Bang 3. S6 licu A (ha), Q (m’/s) va SSC (g/m?).

Nim A (ha) Q (m’/s) SSC (g/m?)
2000 2.028,01 12.087 123
2005 2.007,71 9.435 70
2010 1.981,36 11.507 90
2015 1.966,22 7.971 57
2020 1.974,59 9.950 41

Tuong quan giir cac gia tri Q, SSC va A qua cac nam ciing dugc :ché hién trén Hinh 11.
Co6 thé nhan thay su bién thién cua Q, SSC c6 tuong quan tot véi su bién thién ciia A qua céac
nam. Ngoai trir giai doan 2005-2010, su bién thién cia Q, SSC 1a tang trong khi A giam.

15000 : 2040

14000 €Qm*/5s) [L 2030

s
2 11000 '. A 2010
E 10000 ’ 2000 £
5 9000 \‘/ /., 1990 =

8000 \0/ . 5

7000

6000 ) - 1970

5000 ‘ 1960

2000 2005 2010 2015 2020
t (nam)

150 : 2040
‘ @-SSC (g/’lll3 ) L 2030
-

120 \ A (ha) L 2020
% 9 ‘ - 2010 "
3 \, - 2000 £
Q «

60
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20 1980

L 1970
0 ! 1960
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Hinh 11. Tuong quan giita Q (m?/s) véi A (ha) va gifta SSC (g/m®) véi A (ha).
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3.4. Vin toc dong chay

Su phan bé ctia van téc dong chay trén cac mit cat MC 1-1 va MC 2-2 duoc v& tir gia
tri van toc thuc do tai cac thuy tryc va céc gié tri ndi suy nhu trén Hinh 12. C6 thé nhan théy
tai MC 1-1, van tdc dong chay phan b twong ddi can ximg trén toan bd mit cit song vi day
la doan song théng. Tai cac vi tri gén bo, van toc dong chay c6 gia tri tir 0,15 m/s dén 0,32
m/s. Tai mit cat MC 22, van tdc dong chay phan bd 1éch vé phia bo trai vi ddy 1a doan séng
cong (van tdc tai bd phai (bd cii lao Long Khanh) ¢6 gia tri tir 0,15 m/s dén 0,23 m/s).

<0257 m/s
0,257 - 0,322 m/s 0 10 20 30 40 50 m
0,322 - 0,369 m/s T—

0,369 - 0,394 nv/s
90,394 - 0,415 m/s
B> 0,415 m/s

Vin toc
< 0,233 m/s
10,233 - 0,302 m/s
0,302 - 0,357 m/s
0,357 - 0,413 m/s
90,413 - 0,459 m/s
> (0,459 m/s

20 30 40 S50 m

MC 22

Hinh 12. Phan b van téc dong chay tai cac mat cit.

3.5. Phan tich thanh phan hat bin cat déy séng

Hinh 13 thé hién duong cong cip phdi hat ctia mau bun cat day duoc ldy mau sat bo cu
lao Long Khanh trén cac mat cit MC 1—1 va MC 2-2. T biéu d6 dudng cong cap phdi hat,
¢6 thé xéac dinh duoc kich thudc hat trung binh (dso) cta mau bun cat day tai MC 1-1 va MC
2-2 1an lugt 12 0,01 mm va 0,15 mm.

oMC 1-1 aMC 2-2

O ' Aﬁ : : | i \
0,001 0,010 0,100 1,000
Pwong kinh hat (mm)

Thanh phan tich liy (%)
o ‘
(@]

Hinh 13. Puong cong cip phdi hat bun cat tai cac vi tri sat bd cu lao trén MC 1-1 va MC 2-2.

Duya vao gié trj kich thuéc hat trung binh (dso) ctia bun cat ddy séng va chiu sau cot
nudc trong séng (h > 3 m), ta xac dinh duoc van tdc khong xo1 cua bun cat theo TCVN
4118:2012 [17] nhu dugc trinh bay trong Bang 4. C6 thé thiy, tai vi tri bo trai mat cit MC
1-1, gia tri van toc thuc do 16n hon gia tri van tbc khong x6i cua bun cat. Nhu vay, tai vi tri
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nay dong chay 1 nguyén nhan gy x6i 16 bo song. Tuy nhién, tai mat cat MC 2-2, van toc
thue do nho hon vén tde khong x6i ctia bun cat day nén dong chay khong c6 kha ning giy ra
x6i 16 tai khu vire nay. Két qua nay phu hop v6i két qua phan tich dién bién thay dbi duong
bo cu lao nhu trong Hinh 6.

Bang 4. Gia tri dso, Vkx va V tai céc vi tri doc bo cu lao Long Khénh.

Mt cit dso (mm) Vix (m/s) V (m/s)
1-1 0,01 0,19-0,26 0,15-0,32
2-2 0,15 0,26-0,40 0,15-0,23

4. Két luin

X6i 16 dang xay ra nghiém trong tai dau cu lao Long Khanh véi cac vach x6i 16 1én dén
2,5 m va boi tu dang dién ra tai phia Bic cu lao voi sy xuat hién ctia mot doi cat tai vi tri nay.
Két qua phan tich thay doi hinh dang mit cat 'song trong hai nam 2015 va 2019 ciing cho thay
su x0i 16 tai ddu cu lao va boi tu tai phia Béc cta cu lao. Dién tich bé mat cta cu lao dang
giam déan tir nim 2000 dén nam 2020 v&i van toc trung binh 14 2,92 ha/nam. Trong giai doan
2000-2020, cti lao ¢6 xu hudng dich chuyén theo dong chay véi van tdc trung binh 1a 12,92
m/nam. Theo phuwong ngang song, cul lao dich chuyén 1én phia Bac va xuéng phia Nam véi
vén tc trung binh lan luot 13 8,61 m/nam (giai doan 2000-2010) va va 1,68 m/nim (giai
doan 2010-2020).

Thay doi cua luu luong dong chay (Q) va ham luong bun cat lo limg (SSC) ¢6 twong
quan tt véi su thay dbi dién tich cii lao (A). So sanh két qua van toc thuc do (V) voi van toe
khong x0i (Vi) ctia bun cat day cho thdy van toc dong chay dang gay ra x61 16 tai dau cu lao.
Tai phia Bic cti lao, van toc dong chay nho hon vén tdc khong xo1 cua bun cat day nén van
tbc dong chay khong gay ra x6i 16 khu vuc nay. Cac s liéu do van tbe dong chay trong
nghién ctru nay chi thyc hién trong thoi gian ngan (ngay 16/01/2021); do d6 can dugce tiép
tuc do dac dic biét trong mua 1l dé c6 thé danh gia chinh xac anh hudng cta véan toc dong
chay dén x6i 16 cu lao.

Poéng gop cua tac gia: Xay dung y tudng nghién ctru: L.H.T., D.V.D., T.V.T.; Lua chon
phuong phap nghién ctru: L.H.T., D.V.D., T.V.T.; Xt ly s6 liéu: L.H.T., D.V.D., LH.T.,
N.T.A.; Lay mau: L H.T., D.V.D., T.V.T.; Phan tich mau: T.V.T., D.V.D., L.H.T.; Viét ban
thao bai bao: L.H.T., D.V.D., H.T.C.H.; Chinh stra bai bao: D.V.D., HV.T.M., T.V.T.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugce sao chép tur nhiing nghién clru trude day;
khong c6 sy tranh chap lgi ich trong nhom tac gia.
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Abstract: The objective of this study is to use satellite images to analyze the temporal
variation of the surface area (A) and location of Long Khanh Island. Landsat images were
used to analyze the riverbank line and area changes of Long Khanh island from 2000 to
2020. Secondary data such as discharge (Q) and Suspended Sediment Concentration (SSC)
are collected to observe the correlation between Q, SSC, and A. Flow velocity (V) was also
measured to compare with the allowed non—erosion velocity (Vix) of bed sediment. The
analysis results show that Q, SSC, and V are factors causing the changes in the island’s
shoreline and area. Specifically, the flow velocity is causing erosion at the head of the island.
To date, few studies on the correlation between river island’s area changes and hydrological
and hydraulic conditions of the rivers in the Vietnamese Mekong Delta (VMD) have been
conducted. Therefore, the results from this study will contribute to some extent of the
relationship between river island area (A) and its influencing factors such as Q, SSC, and V
in the VMD.

Keywords: Long Khanh Island; Riverbank line; Landsat image; Suspended sediment; Flow
velocity.
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Tém tit: Panh gia hién trang tai nguyén dat va nudc la yéu cAu tién quyét ho trg cong tac
quan 1y va str dung hiéu qua, bén ving cac ngudn tai nguyén nay. Theo yéu cau do, nghién
ctru da tng dung mo hinh SWAT dé mo phong luu lugng dong chay va x61 mon dat phuc
vu cong tac xdy dung ban do phén vung x6i mon dat va tai nguyén nudc mat. Nghién ciru
duoc tién hanh tai tinh Gia Lai. Két qua hi¢u chinh, kiém dinh luu luong dong chay va luong
bun cét lo ling theo thang trong giai doan 1990-2011 tai luu vuc séng Ba cho thdy mo hinh
SWAT kha phu hop. Theo két qua udc tinh thi tai nguyén nudc mit twong d6i doi dao va
c6 khac biét nho trong phén | bé tai nguyén nudc mit giita cac ving trén dia ban tinh Gia Lai.
Nhung néu xem x¢ét phan b cua tai nguyén nudc mat theo cac mua trong nm thi lai co sy
khac biét rt 16 rét. Trong khi d6, két qua mo phong tir md hinh SWAT chi ra rang hién
tuong x6i mon dat trén dia ban tinh Gia Lai 14 khong dang ké (nh6 hon 1 tin/ha.nim). Ban
d6 phan ving x6i mon dat cho thay x6i mon dat nhidu & cac khu vuc phia bac va phia tay
cua tinh Gia Lai.

Tir khéa: M6 hinh SWAT; Ban d6 phan vung; X61 mon dat; Tai nguyén nudc mat; Tinh
Gia Lai.

1. Mé dau

Tai nguyén nudc va dat dai khong chi 1a déi tuong cua lao dong ma con la tu li€u san
xuit quan trong bac nhat hién nay trong san Xuat nong nghi€p, 1am nghiép, 1a thanh phan
quan trong hang du cua méi trudng song, 1a dia ban phan bd cac khu dan cu, xay dung cac
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co so kinh té, van hoa, xi hoi, an ninh va qudc phong [1-2]. Tuy nhién, trong nhiing thép
nién gan day, su tang nhanh vé dan s va khai thac qua murc tai nguyén nude, dat va rimg da
lam suy kiét cacnguon tai nguyén nay. Suy thoai tai nguyén nudce trén luu vuc song duoc
biéu hién & sy giam sat ca vé sé luong va chit luong. Viét Nam da duoc xép loai qudc gia
c6 tai nguyén nudce suy thoai [3]. Trong khi d6, nguon tai nguyén dat cta nudc ta ciing bi suy
thoai do tac dong cua tu nhién nhu song sudi thay dbi dong chay, thay ddi khi hau, x6i mon
dat ving d6i ndi. Bén canh d6, nhiéu hoat dong san xuat ctia con ngudi dan dén 1am thoai
hoa va sa mac hoa dit nhu chit dét ring 1am nwong ray, thiéu cac bién phap chéng x6i mon
d4t vao muia mwa va gitr 4m dat vao mua kho, khong chim séc dét canh tac. Cac nghién ctru
truge ciing da chi ra réng mot trong nhitng nguyén nhan chinh khién dét bi suy thoai 1a do
mét rimg va x6i mon dat [4]. Thém vao d6, viéc khai thac tai nguyén dat va nude khong hop
ly, dac biét dudi tac dong cua bién d6i khi hau, gop phan tac dong tiéu cuc dén moi trudng
ngdy cang tram trong [5—8].

Khu vyc Tay nguyén tung dugc bao cao la ving co ngudn tai nguyén dat va nudc phong
phu [9]. Nhung viéc khai thac qua mirc cac ngudn tai nguyén dac biét la tai nguyén rung va
xay dung nhleu nha may thuy dién, cung voi sy tic dong cua bién d6i khi hau, di dan dén
suy kiét ngudn nude phuc vu san xuit nong nghiép ¢ khu vic nay [9-10]. Thém vao do, do
phuong thirc canh tac thiéu khoa hoc di 1am thay déi 16p tham phu bé mit nhanh chong kéo
theo tinh trang x6i mon dat ngay cang gia tang [11-12]. Dé giai quyét dugc bai toan quan ly
tai nguyén dat va nudc dua trén co sd bao vé mdi trudng va phat trién bén vimg, doi hoi phai
c6 su phdi hop chit ché giita cac co quan chirc ning va ngudi dan. Trong d6, trudc tién can
phai danh gia hién trang tai nguyén nudc va x6i mon dat tai ving Tay Nguyén. Tir d6, dé ra
cac giai phap khai thac va quan 1y tai nguyén dat va nudc mot cach hop 1y va bén viing.

Mot trong nhitng phuong phap phd bién cia cac nghién ctru gan day vé danh gia x6i
mon dét va tai nguyén nude cho cac luu vuc song ¢ Viét Nam 1a sir dung cach tiép can mé
hinh hoéa [13-14]. Cac mé hinh thiy vin dugc ap dung rong rai dé dua ra nhiing kich ban
bién dong khac nhau cia tai nguyén dat va nudc trong tuong lai ¢ nhidu quy mo khac nhau
va phu hop voi tinh hinh nghién ctru trén thé gioi [15]. Trong cac nghién ctru vé danh gia xo6i
mon dat va tai nguyén nudc, mo hinh danh gia dat va nudc (Soil and Water Assessment Tool—
SWAT) la mét trong sO nhiing mo hinh thuy vén duge timg dung kha rong rai trén thé gioi.
O Viét Nam, trong nhimg nam gan ddy, cac nghién ciru ing dung SWAT co thé duoc phén
loai thanh céc chu dé sau: (1) danh gia tac dong cua bién ddi khi hau; (i) danh gia thay doi
sir dung dét; (iii) danh gia bdc hoi; (iv) phan tich dién bién cuc doan cua tai nguyén nuoc;
(v) tac dong cua hé thong tudi; (vi) x6i mon, boi lang va van chuyén bun cat; (vii) chat luong
nudce; (viii) phan tich tinh bat dinh ctia dau vao mé hinh; (ix) phat trién tham sé ving [ 16—
17]. Nam 2016, [18] da nghién ctru img dung mo6 hinh héa dong chay nudc mat va x61 mon
dét cho tinh Yén Bai. Mdi lién hé gitra lwong mua, phu bé mit, dong chay nudc mat va xo1
mon dét ciing duoc cac tac gia phéan tich va trinh bay chi tiét [18]. Nghién ctru [19] danh gia
tac dong clia che phu rimg t6i dong chay va x6i mon dat tai cac luu vuc séng thude ving Tay
Nguyén. Nghién ctru nay da sir dung moé hinh SWAT dé xéac dinh tac dong cta che phu ring
t6i dong chay va x6i mon dat trén toan luu vyc. Két qua cho thay, bién dong vé dong chay
va tinh trang x6i mon dat dugc xac dinh 1a chiu anh hudng cia cac yéu td dja hinh, dia chat,
lwong mua, che pht rimg va k¥ thuét canh tac. Nhiéu nghién ctru khac ciing da tmg dung mo
hinh SWAT trong dénh gia tac dong cua thay doi 16p phi bé mit dén luu luong dong chay
hodc tai lwong bun cat lo ling vao cac ving nude mat [20-21]. Bang viée st dung SWAT va
chi s sai chuan mua (SPI), Vii cing cong sy di bude dau danh gia han han trén mot luu vuc
song & Tay Nguyén [22]. Két qua cho thay han han trong luu vuc thuong xuét hién sau cac
dot hoat dong manh cua El Nifio. Hai mé dun dong chdy va van chuyén bun cat trong SWAT
da dugc Béch va cong su st dung dé tinh toan luu luong dong chdy va bun cat trén luu vuc
song Cau. Két qua cho thiy luong bun cat tai song Cau co bién dong theo khong gian va thoi
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gian v6i tong lwong hang nam khoang 940.000 tin [23]. Ngoai ra, mot sé nghién ciru tng
tuong tu ciing dugc tién hanh trén cac luu vuc song DakBla va Sé San [14, 24].

Trén co s6 cac yéu td di néu, cac muc tiéu ciia nghién ctru 1a xay dung ban d6 phan ving
va danh gia tai nguyén nudc mit va x6i mon dat. Trong nghién ctru nay do han ché vé mat
s6 liéu thu thap duoc nén viée danh gia tai nguyén nudc mat va x6i mon dat duoc tién hanh
trén dia ban tinh Gia Lai thudc khu vuc Tay Nguyén.

2. Phuong phap nghién ciru

2.1 Khu vyc nghién cuu

Gia Lai 1a mot tinh bién gi¢i mién nti ndm & ving Tay Nguyén va c¢6 dién tich ty nhién
khoang 15.536,92 km? [25] (Hinh 1). Tinh nim d6 cao trung binh 800-900 m, véi dinh cao
nhit 13 Konkakinh thudc huyén Kbang (1.748 m) va noi thip nhit 13 ving ha luu song Ba
thudc huyén Krong Pa (92 m) [26]. Gia Lai thudc vung khi hau cao nguyén nhi¢t ddi gi6 mua
v&1 hai mua 10 rét 1a mua mua va mua kho. Nhiét 6 trung binh ndm 1a 22-25°C. Vung Dong
Truong Son cé lvong mua trung binh nam 1.200—1.750 mm, Tay Truong Son c6 lugong mua
trung binh ndm 2.200-2.500 mm [27-28].
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Hinh 1. Vi tri dia ly, dia hinh tinh Gia Lai va cac tram khi tugng va thuy van st dung trong nghién
ctru.

Tinh Gia Lai ¢6 cic nhom dét chinh gdm dét cat; dat phu sa; dat gley; dat méi bién doi;
dét den; dit nau vung ban kho han; dat co tﬁng da ong; dat xam; dat do; dat x6i mon tro séi
da; dat nau thAm; dét sét chit va than bun theo phéan loai cia FAO-UNESCO [26]. Trong do,
nhém dat do6 vang 1a nhom dat chiém dién tich 1on nhat véi 756.842 ha, chiém 48,71% tong
dién tich ty nhién. Theo ban do hién trang su dung dat nam 2020 tinh Gia Lai c6 thé phan
thanh 6 nhom st dung dat chinh gém dét san xuat néng nghiép; dat 1am nghiép; dat ¢; dat
chuyén dung; dat séng sudi, mit nudc va dat chua sir dung. Trong d6 dat 1am nghiép chiém
46,87% téng dién tich dat tu nhién toan tinh [28]. Tinh Gia Lai c6 hai hé théng song chinh 1a
hé théng song Ba va song S€ San, ngoai ra con ¢6 cac phu luu cua séng Srépok. Bén canh hé
thong séng sudi kha phong phu, trén dia ban tinh hién nay con c6 rat nhiéu hd nudc ty nhién
va nhan tao nhu: ho thay lgi Ayun Ha, Bién Ho, Ia Hrung, Ia Nang; ho thuy dién: Ya Ly, Ry
Ninh [27].
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2.2. M6 hinh SWAT

Cong cu danh gia dat va nude (Soil and Water Assessment Tool-SWAT) 1a md hinh thay
van ban phan b dugc phét trién dé du bao nhitng anh hudng ciia thuc hanh quan 1y sir dung
dat dén nude, su boi lang va lugng hoa chat sinh ra tir hoat dong nong nghiép trén nhimg luu
vuce rong 16n va phuec tap trong khoang thoi gian dai [29-30]. M6 hinh dugc xay dung dua
trén ban chét vat Iy cua hién tuong tu nhién va st dung cac phuong trinh twong quan, hdi quy
dé mo ta moi quan h¢ gilra thong s6 du vao (vi du sir dung dat/tham thuc vat, dat, dja hinh
va khi hau) va bién sé dau ra (vi du luu lugng dong chay, bdi lang, chit lugng nuéc). Tién
trinh m6 phong ciia mé hinh tai mgt luvu vuc dugce phan chia thanh hai pha chinh [31]: (1)
Pha dat cta chu trinh thuy van: kiém soét lwong nude, bun cat, dinh dudng va thudc trir sdu
duogc dua tir trong mdi tiéu luu virc ra song chinh; (2) Pha nuéc cua chu trinh thuy van: kiém
soat qua trinh di chuyén ctia dong nuéc, qua trinh bdi lang, chat dinh dudng, thudc bao vé
thuc vat dién ra thong qua hé thong séng ngoi cua luu vue dén cira ra luu vuc.

Trong nghién ctru nay mé hinh SWAT dugc dung dé mo phong luu lugng dong chay va
x6i mon dat cho cac lwu vyc trén dia ban tinh Gia Lai. Dong chay mat c6 thé dugc mo phong
trong SWAT theo hai phuong phap 13 udc lugng dong chay mit 1 duong cong s6 SCS (Soil
Conservation Service) [31] hodc Green—Ampt [31]. Phuong phap SCS (1) duoc chon trong
nghién ctru nay vi tinh phd bién va do tin cdy cao [31].

Raay- Ia
Qsurf = Rd:yi) Io+s (1)

Trong d6 Qsur 12 dong chdy mat (mm); Raay la lugng mua trong ngay (mm); L. la luu
luong dong chay mat di ban dau bao gom luu trir bé mit, thim trude khi hinh thanh dong
chay (mm); S 1a lugng thim cho phép t6i da c6 thé trit trong dat (mm).

Déi v6i mo phong x6i mon dat trong luu vue, md hinh SWAT tinh toan dua theo cong
thirc mat dat pho dung hiéu chinh (Modified Universal Soil Loss Equation—-MUSLE). Theo
phuong phéap nay, lugng x6i mon dugc tinh theo cong thirc [31]:

sed = 11,8 X (Qsurf X qpeak X Areapry)®° X Kys e X Cysie X Pysie X LSysLe X CFRG (2)

Trong d6 sed 1 luong dét bi x6i mon trong ngdy (tin); Qsur 13 tong lwong dong chay mat
(mm/ha); qpeak 12 luru luong dinh 1o (m%/s); Areanr, 12 dién tich cia mot don vi thuy van (ha);
Kusce 1a hé s6 x61 mon dat dac trung cho tung loai dat; Cusie 1a hé sb anh huong cua cay
trong dén xo6i mon dat; Pusie 13 hé s6 anh hudng ciia bién phap canh tac dén x6i mon dat;
LSuste la hé s6 x6i mon do anh huong cua chiéu dai suon dbc va dd ddc; CFRG 1a hé sb hat
dat tho.

Céc loai dit liéu dau vao va ngué)n thu thap dir liéu dugc thé hién tai Bang 1. Hinh 2 va
3 thé hién ban d6 sir dung dét va tho nhudng theo yéu ciu ciia mo hinh SWAT. Thoi gian
chay mo hinh 1a giai doan 1990-2011 tuwong g v&i cac dit li€éu mua va nhiét do thu thap tai
cac tram khi tugng va thiy vén trén dia ban tinh va céc tinh 1an can (Hinh 1). Thoi gian chay
mo hinh duogc chia ra 1am 2 giai doan gdm (i) giai doan hiéu chinh mé hinh (1990-2000) va
(ii) giai doan kiém dinh mé hinh (2001-2011). Do han ché vé mat s6 liéu quan trac ma nghién
ctru c6 thé thu thap duogc nén viéc hi€u chinh va kiém dinh m6 hinh cho luu lugng dong chay
va bun cét lo ling chi dugc tién hanh cho luu vuc song Ba tai tram thily vin An Khé (Hinh
1). Céc luu vuc con lai trén dia ban tinh ap dung bo thong s6 d3 duoc hiéu chinh va kiém
dinh tir lvu vyc song Ba. Dé hd trg cho qua trinh hiéu chinh va kiém dinh mo hinh phan mém
SWAT-CUP dé duoc ap dung [32]. D tin cay cua m6 hinh SWAT dugc danh gia thong qua
ba chi s6 gom (1) Nash—Sutcliffe Efficiency (NSE), (ii) Ti 5O gilta can bac hai sai s0 quan
phuong cua sb liéu thuc do va s liéu mé phong véi do 1éch chuan cua sb lidu thuc do (Ratio
of standard deviation of the observation to the root mean square error—RSR) va (iii) Phan
tram do 1éch (Percent Bias—PBIAS) [33-34]. PJ chinh xac cia m6 hinh ctia m6 hinh s& duogc
danh gia qua gia tri tinh toan cta cac chi s6 nay va bang phan loai cia Moriasi va cs [33-34].
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Bang 1. Cac dit liéu yéu cau thu thap cho mé hinh SWAT.

TT Loai dit liéu Nguon dir liéu

Co quan khao sat dia chat Hoa Ky (United States Geological
Survey—USGS) (https://earthexplorer.usgs.gov/). Dir liéu mo
hinh d6 cao s (Digital Elevation model-DEM) véi d6 phan giai
30m x 30m

S& Tai nguyén va Moi truong tinh Gia Lai. Dir liéu ban d6 hién
trang sir dung dat ty 1¢ 1:100.000

S& Tai nguyén va Mbi trudng tinh Gia Lai. Dit liéu ban dd thd
nhudng ty 1¢ 1:100.000

4 Mua, Nhiét do (1988-2011) bai Khi tugng Thuy van tinh Gia Lai va Tay Nguyén.

1 Pia hinh

2 St dung dat (2020)

3 Thd nhudng

Luu lugng dong chay, bun cat lo limg

bai Khi tugng Thuy van tinh Gia Lai.
(1990-2011)

Ma str dung dat (2020)
[ IacrL [ urmD
[ uns [ FrsE
[ | rnoe [ FRsT
B vaR AL

Chu thich

£ Renhgisihannchinn Gialai e cemakm

Ma thd nhwéng
Af Fh Le Pf
Ah Fp Lp Rf
E Gd

Chu thich

.
' Ranh giei hanh chinh Gia Lai Uil 2

Hinh 3. Ban d6 phan loai thd nhudng theo mé hinh SWAT cho tinh Gia Lai.
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2.3. Phdn vung tiém nang tai nguyén nuwoc mdt va xoi mon dat

Viéc phan ving tiém ning tai nguyén nude mit c6 thé thyuc hién dua trén mot sb phuong
phap nhu (i) phén vung theo gia tri m6 dun dong chay; (ii) phan viung theo binh quan dau
nguot; (iii) phan vung theo hé s6 C [35]. M6 dun dong chay (3) dugc chon ap dung. dé phan
ving tiém ning tai nguyén nudc béi tinh dai dién cao va c6 thé tan dung hiéu qua két qua tir
mo hinh SWAT. Bang 2 thé hién gia tri phan cép tiém nang tai nguyén nudc [35]. Trong khi
d6, x61 mon dat dugce phan ving dua theo tiéu chuin Quoc Gia (TCVN 5299:2009) vé chét
lwong dit — phuwong phéap xac dinh mirc do x6i mon dat do mua [36] (Bang 3).

Q
M=k Z 3)

Trong d6 M 1a mé—dun luu luong (1I/s—km?); k 1a hé sé d6i don vi, khong thir nguyén (k
=1000); Q 1a luu lvong (m3/s); F 1a dién tich luu vuc (km?).

Bang 2. Phan cép tiém nang tai nguyén nudc mat tai Vit Nam [35].

Cép dd Gi4 tri phan cip cia M (I/s—km?) Mikc danh gia tai nguyén nwoc
1 <10 Hiém nuée
2 10-20 Ngheo nude
3 2040 bu nuéde
4 40-60 Twong ddi giau nudc
5 60-80 Giau nude

Bang 3. Phan cép x6i mon dat do mua tai Viét Nam [36].

Cép dd Lugng dit bi x6i mon trung binh nam (t/ha.nam)  Mirc danh gia x6i mon dat
<1 Khoéng bi x6i mon dét
1l 1-5 X6i mon dat nhe
11 5-10 X6i mon dét trung binh
v 10-50 X6i mon dat manh
\% >50 X6i mon dat rat manh

3. Két qua va thao luin

3.1. Xay dung mé hinh SWAT cho cac luu vuc song tai tinh Gia Lai

Dir 1iéu DEM dugc dung dé xac dinh mang ludi cac song, vi tri cac cua ra luu vuc va
ranh gio1 cua cac luu vuc trén dia ban tinh Gia Lai (Hinh 4). Cac luu vuc nay dugc chon véi
nguong dién tich 16n hon 10.000 ha. C6 khoang 13 luu vuc doc 1ap duoc xac dinh trén dia
ban tinh Gia Lai va chiém khoang 89,22% dién tich tinh. Trong s6 cac luu vuc nay thi luu
vuc song Ba la luu vyce ¢6 dién tich lon nhét va luu vuc song Con cé dién tich nho nhét trén
dia ban tinh Gia Lai (Bang 4). Do luu vyc song Ba c6 dién kha 16n so v6i cac luu vue con lai
nén qua trinh mé phong va két qua déu dua trén cac tiéu luu vuc ctia luu vuc song nay. Nhu
vay két qua phan vung tai nguyén nude va x6i mon s€ duoc thé hién theo ranh gidi cua tiéu
Iwu vye. Tiép theo, md hinh s& tinh toan théng s6 cho mdi luu vue nhu s6 lugng tiéu luu vuce
va d6 cao luu vuc. M6 hinh sé& tlep tuc xac dinh sy phan bd cua cac don vi thuy van trong luu
vuc sau khi dir li¢u str dung dét va thd nhudng dugc dua vao md hinh. Cudi cung, dir licu vé
thoi tiét duge dua vao mo hinh.
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Cht Thich
1 Ranh gioi hanh chinh Gia Lai
L Ranh gioi lvu vue
Ranh gidi tidu Iuu virc

~~w~- Thiy hé
0 10 20 40

A& Claralwu vye Km
N EEa—

& Tramthly van

Dinh danh lvu vuc
7: Phy lu X& Xan 10: Phuy Iwu hd Ya Ly

8. Phu lwvu Dak Pa Ne 1

1: Séng Ba 4: 86ng Ya Lop 1

2: 86ng la Drang 5: 86ng la lehom 11: Phu luu Dak Po Ne 2
12: 8éng La Hieng

13: 86ng Cén

3 Séng la Krom 6: Sdng Ya Lop 2 9: Phy Iwu la Krong Bo Lan

Hinh 4. Phan chia cac luu vuc trén dia ban tinh Gia Lai.

Bang 4. Sé luong va dién tich cta cac luu vuc trén dia ban tinh Gia Lai.

TT Dinh danh luu vue Dién tich (km?)
1 Song Ba 8.341,37
2 Song Ia Drang 968,39
3 Song [a Krom 900,56
4 Song YaLop 1 894,85
5 Song la lehom 825,45
6 Song Ya Lop 2 564,53
7 Phu luu Xé Xan 291,86
8 Phu luu Dak Po Ne 1 243,33
9 Phuy luu Ia Krong Bo Lan 235,22
10 Phuluuhd YaLy 185,97
11 Phu luu Dak Po Ne 2 159,74
12 Song La Hieng 126,87
13 Séng Con 124,66

19
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3.2. Panh gia hiéu qua cua mé hinh SWAT

Qua trinh hiéu chinh va kiém dinh mé hinh tip trung vao viéc cai thién két qua mo6 phong
ctia md hinh SWAT. S liéu quan tric luu lwong dong chay va bun cat lo ling theo thang
giai doan 1990-2000 va 2001-2011 tai tram An Khé dugc st dung lan luot cho qua trinh
hiéu chinh va kiém dinh mé hinh SWAT (Hinh 5 va 6). Déi véi bién luu lugng dong chay,
phan tich d6 nhay dua trén dong chay mit cho thiy cac théng s6 nhay nhét trong qué trinh
mo phong thuy vin trén luu vuc song Ba d6 13 hé s6 dudng cong SCS cho diéu kién d6 4m
II (CN2), hé sb phan dinh dong chay co s& (ALPHA BF), do tré dong chay ngam
(GW_DELAY) va d6 cao myc nudc ngdm (GWQMN) (Bang 5). Trong khi d6, phan tich d6
nhay dua trén luong bun cat lo limg cho thiy cac thong s6 nhay nhat trong qua trinh mé
phong thuy vén trén luu vyc song Ba d6 1a tham 5O tuyen tinh dé tinh lugng bun cat lo ling
t6i da trong dong chay (SPCON), h¢ s6 x6i mon cua dat (USLE_K), h¢ s6 phuong phap canh
tac (USLE_P), d6 che phu ban dau (RSDIN) va hiéu suat hdn hop sinh khbi (BIOMIX) (Bang
5). Két qua danh gia do tin cdyy cua mo hinh trong mo6 phong dong chay va bun cat lo lung
dugc danh gia bang cac chi s6 NSE, PBIAS, va hé s RSR (Bang 6). Thong qua gia tri cua
cac chi s6 danh gia, mé hinh cho ra két qua mé phong kha tét cho ca lwu luong dong chay va
bun cat lo Iing [34].

——Thycdo ++++ Mo phong
350

300 :Hngu chinh | Kiem dinh
2 20
5 200
£ 150
£ 100
A
50
0
Hinh 5. Luu lugng dong chay trung binh thang thuc do va mé phdng tai tram An Khé thudc Iuu vuc
song Ba trong giai doan hiéu chinh (1990-2000) va kiém dinh (2001-2011).
~—Thycdo ++++ Mo phong
250000 :
A Hiéu chinh | Kiém dinh
€ 200000
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2 150000
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50000
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Thoi gian (Thang)

Hinh 6. Tai lugng bun cat lo 1ting trung binh thang thyc do va mé phdng tai tram An Khé thudc luu
vuc song Ba trong giai doan hi¢u chinh (1990-2000) va kiém dinh (2001-2011).
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Bang 5. Bo thong s6 hiéu chinh luu lugng dong chay va bun cét 1o ling cho mé hinh SWAT tai tram

An Khé thudc luru vye song Ba.

TT Théng sb Pon vi Ngudng gia tri Ghi chu
1 CN2 - -0,2 --0,1
2 ALPHA BF - 0-0,1 ,
Thong so hi¢u chinh
3 GW _DELAY ngay 0-100 .
- Iuu luvgng dong chay
4 GWQMN mm 2500-3500
5 LAT TTIME ngay 0-30
6 SPCON - 0,0001-0,01
7 USLE K - 0-0,65 ,
Thong so hi¢u chinh
8 RSDIN - 0-10000 _
lugng bun cat lo lung
9 BIOMIX - 0-1
10 USLE P - 0-1

Bang 6. Két qua danh gia hiéu qua mo phong luu lugng dong chay va bun cat lo limg cia mo hinh

SWAT.
Bién diu ra mé hinh Hiéu chinh Kiém dinh
SWAT NSE RSR PBIAS NSE RSR PBIAS
Luu lugng dong chay 0,88 0,35 -34 0,81 0,44 -16,1
Bun cat lo limg 0,67 0,57 33,1 0,54 0,68 26,0

3.3. Phan vung tai nguyén nuoc mat

Duya vao két qua tinh toan mo dun dong chay, cac luu vuc song trén dja ban tinh Gia Lai
c6 nguon tai nguyén nudc kha doi diao (Hinh 7). Tuy nhién, trén dia ban tinh c6 mot tiéu luu
vue nho (351 km?) thude luu vye song Ba nam trén dia ban huyén Ia pa c6 ngudn tai nguyén
nudce han ché. Nguyén nhan 1a do han ché vé lwong mua & khu vire nay (~1280 mm/nam) thap
hon 43,8% so v6i cac khu vuc khac. Dua trén két qua mo phong luong dong chay, mé dun
dong chay trung binh hang nim trén cac luu vuc ciing duge tinh toan va thé hién ¢ bang 7.
Trong do, dang chu y 1a luu vuc song la Drang, Ya Lop 1 va phu luu Xé Xan 1a céc luu vuc
v6i mirc md dun dong chay trung binh hang nam cao nhat twong tmg 13 63,4 va 60,0 va 58,8
1/s—km?. Nhin chung, khong c6 su khac biét 16n (< 5%) trong phén b tai nguyén nudc gilta
cac luu vuc trén dia ban tinh, khoang 48% ngudn nudc tip trung ¢ luu vuc séng Ba (chiém
8,58 ty m3) toan bd cac luu vuce con lai chiém c6 52% luong nude. Theo d6, khu vuc phia tay
c6 nguon tai nguyen nuoce nhiéu hon 4% so voi khu vyc phia dong cua tinh Gia Lai. Nhu vay,
tong quy nudc mat hang nam cua cac song sudi trén dia ban tinh Gia Lai khoang 17,74 ty m?,
chu yéu la tir lvong nudc mat sinh ra tir mua.

Nguon tai nguyén nudc trén dia ban tinh c¢6 sy phan hoa rod rét theo mua. Lugng mua la
yéu t6 quan trong chi phdi tai nguyén nude ciing nhu sy phan bd cua tai nguyén nude. Do su
anh hudng ctia mua, tinh Gia Lai chia ra hai mua kho va mua mua rd rét [28]. Mua mua bat
dau tir thang V cho dén hét thang XI va mua khé tir thang XII cho dén thang IV nim sau. Dong
chay tai cac luu vuc trong giai doan md phong dat dinh mua mua (thang V dén thang XI), cac
thang con lai trong ndm (nhét 13 trong mua khé) dong chay rat nho. Trong giai doan mua mura,
gia tri m6 dun dong chay trén cac luu vuc song dao dong tir khoang 73,5 1/s—km? (luu vuc Song
phu lwu Dak Po Ne 2) dén 146,6 1/s—km? (song Ia Drang). Nhirng thdng mua mua nay co thé
dong gop 1én dén khoang 90% lugng tai nguyén nudc hang nam. Nhing thang tir XII dén thang
IV nim sau (nhing thang mua kho) thi gia trj luu lvong dong chay rat nho, nhé nhat vao thang
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IL, III. Trong giai doan nay, gia tri mo dun dong chay trén cac luu vuc song & muc khoang 0,5
I/s—km? (lwu vuce phy luu song Dak Po Ne 2) dén 8,1 l/s—km2 (luu vye song Con). Do sy phan
phéi khong déu giita cac mua, tai nguyén nudc c6 thé bi ton that 16n hodc gay ra thién tai nhu
1 lut trong mua mua va thiéu hut, khan hiém trong mua kho can. Trén co s& d0, cac bién phap
cong trinh c6 thé 1a mot giai phap giup diéu hoa phan bd cua tai nguyén nude theo mua nhim
giam thit thoat nudc trong mua mua va ting cudng luong nude trong mua kho can. Bén canh
d0, can co su diéu tiét sir dung hop 1y ngudn tai nguyén nudc ciing nhu diéu chinh lich san xuét
theo muia mot cach hop 1y phuc vu cho muc ti€u phat trién kinh ké xa hoi cua tinh.

Phan viing tai nguyén nwéc (Is.knf) ™y N

B nuoc
- Tuwong @i giau nudc
- Gidu nuéc
LI

Cha Thich

7;__;: Ranh giéi hanh chinh Gia Lai

Nghéo nudc /'fr

0510 20
- Km

Hinh 7. Ban d6 phan ving tai nguyén nudc mit cho cac luu vure song trén dia ban tinh Gia Lai.

Bing 7. M6 dun dong chay va lugng dat x6i mon trung binh hang nam ctia cac luu vuc trén dia ban

tinh Gia Lai.
Mo dun dong chay trung Luwong dét x6i mon trung
TT Dinh danh luu vye . . . . . oz .

binh hang nim (I/s-km?)  binh hang nim (tan/ha.nim)

1 Song Ba 32,6* 0,250*

2 Song Ia Drang 63,4 0,358

3 Song Ia Krom 52,9 0,510

4 Soéng Ya Lop 1 60,0 0,256

5 Song Ia Iehom 55,2 0,286

6 Soéng Ya Lop 2 45,3 0,286

7 Phu luu Xé Xan 58,8 0,216

8 Phu luu Dak Po Ne 1 29,7 0,352

9 Phu luu Ia Krong Bo Lan 50,5 0,366

10  Phuluuhd YaLy 32,9 0,381

11 Phu luu Dak Po Ne 2 28,4 0,003

12 Soéng La Hieng 31,4 0,00003

13 Song Con 45,7 0,411

* (3ia tri trung binh cua cac tiéu luu vuc thudc luu vuc song Ba
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3.4. Phdn ving x6i mon ddt

Theo bang phan loai cap d6 x6i mon dat trong tiéu chuan Qudc Gia (TCVN 5299:2009)
va két qua mo phong thi x6i mon dét trén dia ban tinh Gia Lai khong dang ké vi tit ca cac
luu vuc trén dia ban tinh déu ¢6 luong x61 mon dudi 1 tan/ha.nam. Céc luu vuc song trén dia
ban tinh c6 gia tri x6i mon trong khoang tir 0 d&én 0,75 tAn/ha.nam (Hinh 8). Cac luu vuc ¢o
gia tri x61 mon tu 0,3 dén 0,75 tin/ha.nam tap trung & khu vuc phia béc va tay cua tinh. Diéu
nay co thé dugc giai thich 1a do dia hinh kha déc (trung binh d6 doc khoang 11,2°) ciia khu
vuc ndy cung voi lugng mua 16n va dg che phu cua rung ¢ muc trung binh. Trong khi do,
luu vire song phu luu Dak Po Ne 2 va phan phia déng nam cua tinh Gia Lai (mot s6 tleu luu
vuc gan ctra ra cua luu vyc song Ba va luu vuc séng La Hieng) 14 noi c6 x6i mon dét rat thap
(0 d&én 0,15 tin/ha.nam). Nguyén nhan c6 thé 1a do dién tich ring che phu 16n tir 90% dén
100 dién tich cua cac khu vyc nay. Thém vao d6, riéng ddi véi ving phia dong nam cua tinh
Gia Lai thi day 1a khu vuc c6 luong mua thip (~1280 mm/nidm) va diéu nay co thé da lam
giam luong x6i mon dét so véi cac khu vuc khac.

Phan viing x6i mon dét (tdn/ha.nam) ¢

0-0.15 P
0.15-0.3 i
0.3-0.45 X

045-06

B o5 075/ ~ 1

N/A

Chu Thich ¥

Ranh gi¢i hanh chinh Gia Lai 0-5:1:0}(”1

Hinh 8. Ban d6 phéan ving mirc d6 x6i mon dét cho céac luu vuc song tai tinh Gia Lai.

Dat sau khi bi x6i mon c6 thé di vao dong chay séng sudi va duoc biéu thi qua luu lugng
bun cat lo ling. Ngoai ra, theo két qua mé phong thi lwong bun cat lo ling tir 0,00001 kg/s
cho luu vyc song La Hieng dén 6,77 kg/s cho luu vuc song Ba. Luu luong bun cat lo ling
trong cac luu vuc song trén dia ban tinh Gia Lai thudc vao loai nho, so véi cac luu vuc song
sudi khac & cac khu vuc khac trén ca nude thi nhé hon nhiéu. Vi du luu lugng bun cét lo ling
ctia song Pa ¢ Hoa Binh 1a 2.260 kg/s [37]. Nguyén nhén chinh c6 thé 1a do cac luu vuc song
trén dia ban tinh Gia lai c¢6 dién tich nhé va dugc che phu boi dién tich ring 16n cling nhu
lwong mua trung binh hang nim nam & mic trung binh. Trong cac loai hinh sir dung dét thi
dat nong nghiép trong khu vuc nghién ctru 14 loai hinh dé bi xoi mon nhét véi lugng x6i mon
0,514 tAn/ha.nim. Néu chi xem xét dén mdi yéu t6 tham phui bé mat, cac nhom dat khac nhu
1am nghiép hodc phi ndng nghiép c6 luong x61 mon khong dang ké.

Nhin chung qua trinh bién ddi luu luong bun cat lo ltimg trong niam chiu sy tac dong cta
ché do dong chay, cu thé luu lugng nudc tdng, luu lugng bun cat lo ltng 16n, luu lugng nude
giam, luu lugng bun cat lo lrng nho. Theo do, luu luong bun cat lo Irng tai cac luu vuc song
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kha 6n dinh trong cac thang mua kho nhung bién ddi rat manh trong cac thing mua mwa. Vao
mua mua, luong bun cat lo limg trong dong chay c6 gia tri trung binh khoang 28.311,71 tin
cho toan tinh Gia Lai, véi dién tich 16n nhét thi lugng bun cat that thoat ra khoi luu vuc song
Ba 1én dén 192.801,58 tin. Luong bun cat lo limg trong nam tap trung nhiéu vao mua mua
(tir thang V dén giita thang XI), chiém khoang 96% luu lwong bun cét ca nam. Bon thang co
luong bun cat lo limg 16n nhit 1a thang VIIL IX, X, XI so v6i ca nam chung chiém tir 63—
85% trén dja ban toan tinh va dic biét 84% ddi v6i luu vuc song Ba va 85% ddi voi luu vuc
song Con. Vao mua kho, luong bun cat lo ling rat thap, co thé chi dat gia tri trung binh
khoang 1.480,01 tan cho toan tinh Gia Lai. Ba thang c6 lugng bun cat nho nhét 1a thang I, 1T,
11T tong lwong bun cat lo ling cta 3 thang nay dat khong t6i 1% trén ca nam.

4. Két luan

Nghién ctru nay sir dung cach tiép can mé hinh SWAT dé mo phong luu lwong dong
chay va x6i mon dat phuc vy phan ving va danh gia ngudn tai nguyén nudc mat va x6i mon
dét cho céc luu vuce trén dia ban tinh Gia Lai. M6 hinh SWAT cua 13 luu vuc song cho tinh
Gia lai dugc xay dung. Cac chi s6 NSE, RSR va PBIAS cho thiy mé hinh SWAT c6 d6 tin
cay tot trong mo phong luu lugng dong chay va trung binh trong mé phong luu lwong bun
cat lo ling. Hai ban d6 phéan b tai nguyén nudc mat va mirc o x6i mon dat theo timg luu
vue song trén dia ban tinh Gia Lai dugc thanh 14p dua trén cac két qua mo phong. Nhin chung
cac luu vyc song tai tinh Gia Lai c6 ngudn tai nguyén nude mat tuong doi doi dao. Ving bi
x61 mon tap trung & khu vue phia bic va ty cua tinh noi c6 dia hinh déc va nai cao. Cac két
qua tr nghién ctru nay dé chimg minh kha nang ng dung hiéu qua cia mé6 hinh SWAT trong
danh gia nguon tai nguyén nudc va x6i mon dat cho cac luu vuc séng & khu vuc ¢6 dia hinh
dbc. Cudi cung, do han ché vé& mat dir liéu dau vao va qua trinh hi¢u chinh, kiém dinh mo
hinh SWAT chi duoc thue hién & mot tiéu luu vuce (vitrictrara tiéu luu vuec tai tram An Khé)
cua luu vuc song Ba co thé tao nén su bt dinh cao va thiéu chinh céc trong udc lugng, phan
ving va danh gia tai nguyén nudc mit va x6i mon dat cho tinh Gia Lai. Do d6, hudng nghién
ctru tiép theo 14 nén ting cuong viée thu thap dir liéu ddu vao dic biét 1a dit liéu mua va thiy
vin, cling nhu théng tin vé cac thong s6 da hiéu chinh va kiém dinh ctia mé hinh SWAT cho
cac luu vuc lan can. Déng thoi, chi tiét hoa hon su phan chia luu vuc song trén dia ban tinh
Gia Lai va mé rong pham vi hiéu chinh va kiém dinh cho toan b luu vuc séng Ba ciing nhu
cac luu vyc song Sé San va song Srepok.

Dong gop cua tac gia: Xay dung y tuéng nghién ctru: N.D.L., LH.T., NNK.L., N.T.H.; Lva
chon phuong phap nghién ciru: N.D.L., LH.T., NK.L.; Xir Iy s6 liéu: D.N.D.P, P.T.H.,
N.T.N,, LM.H,, P.G.D.; Chay m6 hinh: L.H.T., DN.D.P., P.T.H., N.T.N,, LM.H., P.G.D;
Phan tich va danh gia két qua: L.H.T., N.K.L., N.T.H., H.H.A; Viét ban thao bai bao: L.H.T.,
N.K.L., N.-T.H., HH.A.; Chinh sta bai bao: L.H.T., N.D.L., D.N.D.P., P.T.H., N.T.N,,
L.MH.,, HH.A,, NK.L., N.T.H.
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Abstract: Assessment status of the existing status of land and surface water resources is a
prerequisite to support effective and sustainable management of these resources. Thus, the
study applied SWAT model to simulate streamflow and sediment which used for building
zoning maps of soil erosion and surface water resource. The case study was Gia Lai province
which is located in the Central Highlands of Vietnam. After calibrating and validating, the
model performances in monthly timestep during period of 1990-201 1were satisfactory. The
estimated results showed that the surface water resource has been relatively abundant and
there were slightly differences in spatial distribution of surface water resources between the
zones in Gia Lai province. However, temporal distribution of surface water resources had
huge difference between seasons in a year. Meanwhile, simulated results from the SWAT
model indicated that the soil erosion was negligible (less than 1 tons/ha.year) in the
province. The soil erosion zoning map showed that soil erosion was occurred in the northern
and western areas of Gia Lai province.

Keywords: SWAT model; Zoning map; Soil erosion; Surface water resource; Gia Lai
province.
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Tém tit: Nghién ciru trinh bay két qua moé phong va danh gia truong dong chay khu vuc
vinh Béc B0 dya trén hé théng hoan luu dai duong (ROMS) va k¥ thuat d@)ng hoa 4D-VAR
tir nguon s6 liéu Radar bién. Két qua moé phong trudong dong chay khu vuc Vinh Bic Bo cho
thdy: 1)Vao thoi ky gié mua dong bac thinh hanh, ton tai hé thdng dong chay thinh hanh ¢
van toc kha 16n (0,6 m/s) doc theo ven bo phia Tay di ra ctra Vinh, ciing v6i d6 1a sy ton tai
cua xody nghich ¢ khu vuc cura Vinh va xody thuan tai khu vec Nam Vinh Bic BO; 2)Vao
mua he, hé thong dong chay ven bién phia Tay di ra ctra Vinh van ton tai nhung c6 cudong do
nho hon (0,3 m/s), khéc véi thoi ky gié mua dong béc, chi khu vuc Nam Vinh Béc B0 xuét
hién xody thuan.

Twr khoa: 4D-VAR; Dong chay; Déng hoéa dit liéu; Radar bién; ROMS; Vinh Béc Bo.

1. Mé dau

Trén thé gidi da c6 nhiéu cong trinh nghién ctru vé truong dong chay vinh Bic Bo, trong
do, tap trung vao str dung phuong phap moé hinh héa da dua ra cac nhan dinh, danh gia. Cac
nghién ctru vé hoan luu vinh Bic Bo déu cho thiy trong thoi ky gié mua déng bic tao ra mot
dong chay vé huéng Nam & ting trén doc theo ven bd bién Viét Nam bu trir voi dong chay vé
huong béc & phia dong vinh doc theo ven bo ddo Hai Nam, tao nén mot xoay thuan trén toan
bd vinh [1-5].

Tai Viét Nam c6 nhiéu cong trinh nghién ctru truong dong chay vinh Bic Bo thong qua
cac dir licu dleu tra khao sat hodc bang mé phong biang mé hinh sb tri. Cac nghién ctru déu
dua ra mot s dic diém chinh cta hoan luu trong vinh Bic B0 1a su ton tai trong cd nam cua
dong chay ven bo tiy vinh va sy hién dién ctia mot xody nghich trén ving bién phia Bic vinh
trong mua he [6-10]. Pé c6 duoc nhitng dir liéu tin cay trong viéc nghién ciru dong chay,
ngoai phuong phép diéu tra thyc dia va sir dung mé hinh s6 tri, dong hoa dit lidu trong cac mo
hinh hai duong hoc dang dugc cic nha khoa hoc quan tadm trong thoi gian gan day. Céc
huéng chinh trong dong héa dir liéu bao gdm phat trién cac ky thuat dong hoa 3DVAR,
4DV AR va loc Kalman két hop véi mé hinh s tri dé c6 dugc cac truong tai phan tich cac yéu
t6 hai duong hoc sat voi thuce té nhat [11-1 6]

Thoi gian gan day, cung voi sy phat trién ctia khoa hoc cong ngh¢, ngay cang co nhiéu s6
liéu quan trac phi truyen thong nhu s6 li¢u tir v¢ tinh hay s0 li¢u tir cac tram Radar bién.
Nguon s0 liéu nay, néu duoc két hop vdi cac mo hinh so tri co thé lam tang do chinh xac cua
két qua mo phong.
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O Viét Nam, hé théng Radar bién dugc dau tu xay dung tir nam 2011. Dt liéu quan tric
tir hé théng Radar bién nay co truong dong chay 2 chiéu. Nghién ctru [17] dé thir nghiém
dong hoa dir liéu quan tric dong chay tang mat tir hé théng Radar bién va truong nhiét do
nudce bién ting mat, do cao bé mat bién tir anh vé tinh dua trén so dd dong hoa bién phén 4
chiéu két hop (4D— VAR) trong m6 hinh thuy dong luc bién quy mé khu vuc ROMS. Cac két
qua nghién ctru cho thay viéc dong hoa dir liéu gép phan lam tang do chinh xac trong mo
phong myuc nude va dong chdy bé mit bién tai khu vuc Vinh Béc Bo.

Nghién ctru ndy str dung mé hinh quy mé khu viee ROMS sau khi dugc kiém nghiém véi
s6 liéu thuc do va ap dung k¥ thuat ddng hoa 4D-VAR trong d6 st dung s liéu dong chay
tang mat tir hé thong Radar bién dé mo phong, tai phan tich trudng dong chay ba chiéu khu
vuc vinh Béc B trong thoi gian 1 niam (ndm 2015). Tir d6, thuc hién danh gia va phén tich
truong dong chay dé dua ra cac nhan dinh vé dic diém cua birc tranh trudng dong chay tai
khu vye Vinh Bic B trong 2 mua gi6 dic trung 1a déng bac va tdy nam.

2. Phuwong phap nghién ctru va dir li€u sir dung

2.1. Hé thong mé hinh hoan luu dai dwong (ROMS)

ROMS 14 hé théng hoan luu dai dwong quy mé khu vuc duoc xay dung trén hé phuong
trinh xp xi thuy tinh Boussinesq. M6 hinh duoc xay dung véi toa do cong truc giao va ludi
sigma theo phuong thang dung cho phép ting d6 phan giai theo phuong ngang va phuong
thang dimng tai khu vire nuéc nong, khu vuc cd duong bo va dia hinh phire tap. Do céc tinh
ning dic biét trong giai phwong trinh dong lwong va khuéch tan ciing nhu viée lya chon tham
sO hoa cho giai cac bai toan x4o tron theo phuong ngang va phuong thang ding nén mac du
mo hinh ROMS duogc xdy dung cho cac bai toan mo phéng thiy dong luc tai khu vyuc ven
bién nhung ciing duoc dp dung tot & cac ving nudc sdu, quy mé luu vuce va toan cau. Co so 1y
thuyét ctia mo hinh c6 thé duoc tham khao trong tai liéu [18].

2.2. 86 liéu, dir liéu

Dir liéu dia hinh khu vuc vinh Bic B, khu vuc Bién Pong va 1an can duogc thu thap tir
ngudn s liéu tir cac ban do dia hinh day bién bao gdm: 117 manh ban d6 ty 18 1:50.000, 143
manh ban db ti 1& 1:5.000 do cuc Po dac, Ban d6 va Thong tin dia 1y Viét Nam két hop vé6i sd
liéu ETOPO ctia NOAA vé1 do phan gidi 1x1 phut [19].

S6 liéu nhiét d6 nude bién tang mit dugc phén tich tir nhidu ngudn anh vé tinh (MODIS,
Sentinel, AVHHR) ¢ d6 phan giai 1 km [20], s6 liéu cao do bé mat bién dugc phan tich tur vé
tinh TOPEX/JASON tur AVISO v61 d6 phan giai 0.125° [21-22]; s6 liéu dong chay tang mat
bién 1a s lidu tir hé thong Radar bién ctia Trung tim Hai vin, Tong cuc Bién va Hai dao Viét
Nam tir nam 2011 dén ndm 2020.

S liéu khi tuong vdi cac thong s6 vé ung sudt gid, thong lugng nhiét bé mat, birc xa mat
troi 1a san pham ctia mo hinh ERA cia ECMWEF véi bude thoi gian 3 gid va d6 phan giai xap
xi 14 km [23]; s6 liéu dong chay, nhiét d6 va d6 mudi duoc thu thap tir HyCom véi budc thoi
gian 3 gio va d6 phan giai theo phuong ngang xap xi 9,2 km va 40 tang chuan theo do sau
[24]; di¥ ligu vé luu lugng nude song trung binh thang duoc thu thap tai cac tram thiy van cua
4 so6ng chinh bao gdm: P4 Bach va Song Cam; Vian Uc; Song Thai Binh; Song Hong tir ndm
2000 dén 2018.

2.3. Mién tinh, ludi tinh

Mo hinh ROMS dugc thiét 1ap dé tinh toan mo phong thiy dong luc voi 40 16p theo
phuong thang dung va do phan giai theo phuong ngang 1a 77 km cho toan khu vyc bién
Pong va chi tiét 2,3x2,3 km cho khu vuc ven bién Vinh Bic Bo (Hinh 1).
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Hinh 1. (a) Mién tinh khu vuc Bién Dong va (b) chi tiét cho khu vure Vinh Bac Bd.

2.4. Piéu kién bién, diéu kién ban dau

Diéu kién ban dau va diéu kién bién 16ng phia bién duoc thu thap tir HyCom vé6i do phan
giai theo phuong ngang xap xi 9,2 km va 40 tang chuan theo d6 sau, diéu kién bién long trong
song luu lugng nudce song trung binh thang tai cac tram thuy van cua 4 song chinh, diéu kién
bién bé mit 14 sb liéu ing suit gio, thong luong nhiét bé mat, buc xa mat troi la san pham cia
mo hinh ERA cia ECMWF véi bude thoi gian 3 gid va d6 phan giai xap xi 14 km.

3. Két qua va thao luan

3.1. Kiém nghiém mé hinh

M6 hinh ROMS sau khi duoc déng hoéa, gié tri van dong chay dugc trich xuét tai 1 diém
& khu vuc ngoai khoi tram Radar Nghi Xuén dé so sanh. Két qua cho két qua mé phong bang
md hinh ¢6 xu thé phut hop véi sb liéu quan tric tir hé thong Radar bién (Hinh 2). Ngoai ra,
danh gia do chinh xac cuia mo hinh thong qua sai 5O trung binh (Bias) va sai s6 trung binh
quan phuong (RMSE) cho toan khu vyc c6 s6 liéu quan trac tir hé thong Radar blen Két qua
hi€u chinh cho thay, khu vyc ven bo tir nghi Nghi Xuén dén Pong Héi c6 sai so trung binh
16n nhat tir —0,1 dén 0,1 m/s. Khi so sanh v6i van tdc cua timg tram cho thay sai s6 16n nhat 13
khu vuc ven bd phia bic ctia tram Nghi Xuén va khu vuc ngoai khoi & giita tram Nghi Xuan
va tram Dong Hoi (Hinh 3).

CODAR |

Van tSc dong chay (cm/s)

11/17/14 12/07/14 12/27/14 01/16/15— 02/05/15
— Thai gian

Thm gian

20|5‘(-)15‘0| 00:00 2015‘061)600 00 2015“06‘7|| 00:00 20|5“06J’|60000 20|75‘06“72| 00:00 2015/06/. 26 00:00 2015/07/01 00:00
Hinh 2. So sanh van toc dong chay gitta md phong bang mo hinh va so liéu quan trac tir Radar bién

tai diém ngoai khoi tram Nghi Xuén thang 12 ndm 2014: (a) Vi tri diém so sanh; (b) Thanh phan van

tbc u.
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Hinh 3. Sai s6 trung binh (BIAS) véan tdc dong chay gitra mé hinh v&i s6 liéu quan tric dong chay ctia
timg tram radar bién: (a) Tram radar bién Nghi Xuan; (b) Tram Radar bién Ddng Héi.

Paénh gia cac chi sé BIAS gitta s6 liéu quan tric tir Radar bién va két qua mo phong trén
mit rong cho thay, véi thanh phan vén tdc u, chi s6 BIAS dao dong tir —0,05 dén 0,1 m/s, khu
vue ¢6 sai s6 16n nhat 1a ngoai khoi ving bién Nghi Xuan, trong khi véi thanh phan van téc v,
chi s6 BIAS dao dong tr 0 dén 0,1 m/s, khu vuc ¢ sai sb 16n nhét 1a ngoai khoi ving bién
Nghi Xuan (Hinh 4).

20°N

TNsE . o 106°E oTE o e % e @ f0eE @ A0T°E @ 108

Hinh 4. Sai s6 BIAS khi so sanh s liéu dong chay gitta m6 phong bang mé hinh va sb liéu quan tric
tir Radar bién: (a) Thanh phan van téc u; (b) Thanh phin van toc v.

Paénh gia cac chi s6 RMSE giira s6 liéu quan tric tir Radar bién va két qua moé phong trén
mat rdng cho théy, v61 thanh phén van tbc u, chi s6 RMSE dao dong tir 0 dén 0,15 m/s, khu
vue ¢6 sai s6 16n nhat 1a ngoai khoi ving bién Nghi Xuan, trong khi véi thanh phan van téc v,
chi s6 RMSE dao dong tir 0 dén 0,25 m/s, khu vuc c6 sai s6 16n nhét 1a ngoai khoi vung bién
Nghi Xuan (Hinh 5).
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Hinh 5. Sai s6 RMSE khi so sanh s6 liéu dong chay giita mé phong bing mé hinh va sé liéu quan tric
tir Radar bién: (a) Thanh phan van tdc u; (b) Thanh phan vén toc v.

Sau khi m6 hinh ROMS két hop v6i so dd dong hoa bién phan bon chiéu (4D—Var) két
qua tai phan tich truong dong chay tang mat so v4iso liéu quan tric tir hé thong Radar bién co
su phu hop hon khi so sanh véi sb liéu quan trac tir hé thong Radar bién thong quan hé tb
twrong quan (Hinh 6). Két qua danh gia dua trén hai chi sé BIAS va RMSE cho thy hiéu qua
cua viéc déng hoa dit li¢u da tang do chinh xac 1én 10 rét vé dinh luong. V6i cac danh gia trén,
Mo hinh ROMS dugc két hop véi so 6 dong hdéa 4D—Var duoc sir dung dé mé phong, phan
tich cac dic diém truong dong chay tai khu vuc Vinh Bic Bo.

1 1
20 20 .
1
9 05 19 05
18 \ 18
. 17 (b) 0

Hinh 6. Hé s tvong quan giita s6 liéu dong chay ting mit quan tric tir hé théng Radar bién véi sb
liéu tinh toan: (a) Chwa dong hoa; (b) Sau khi dong hoa.

3.2. Phan tich, danh gid truong dong chdy vinh Bic Bé

biéu kién bién khi tuong voi cac thong sb vé ung suét gi6, thong lugng nhiét bé mat, bt
xa mat troi 12 san pham tai phan tich cia mo6 hinh ERA cia ECMWF trong ndm 2015. Mo
hinh ROMS mé phéng cho ca nam va dugc liy trung binh cho timg thang dé phan tich, danh
gia cac dac trung trudng dong chay tai khu vuc Vinh Bic Bo.

Trong thoi ky gi6 mua dong bac thinh hanh (thang 1), tai tang mat, khu vyc Vinh Bic Bo
ludn t6n tai mot hé théng dong chay c6 vén tdc kha 16n, khoang xap xi 0,6 m/s doc theo ven
bo bién phia Tay cta vinh Bic Bo vadira ngoai ctra vinh, nhdp vao dong hoan luu lanh phia
tay ciia Bién Pong. Pay ciing 1a mot trong nhimg dic diém dién hinh ctia dong chay vinh Béc
B0 trong thoi ky gié mua déng bic twong tyr nhu cac nghién ctru trude day [25-31], cling nhur
quy dao troi cta phao duoc tha trong thang 2 nam 2017 (Hinh 7d). Tai khu vuc cira Vinh Bic
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B, tdn tai mot x04y nghich véi quy mo khong gian khoang 150 km véi van tbe khoang 0,3
m/s. Bén canh do, tai khu vuc gitra Vinh Bic Bo, ton tai mot xoay thuan voi quy mo khong
gian khoang 200-250 km v6i van toc khoang 0,3 m/s (Hinh 7a).

Tai tang gitta (d0 sau 30 m), hé théng dong chay ven bo van ton tai nhung v6i quy mo
nho hon rat nhiéu va vén tdc dong chay tai khu vuc ven bo kha nhé (dudi 0,2 m/s). Tai khu
vuc ctra Vinh Béc B, ton tai mot xo0ay nghich véi quy mo khong gian nhu ddi véi tang mat
nhung v6i van tdc nho hon, khoang 0,1-0,15 m/s. Tai khu vyc Nam Vinh Béc B6, van ton tai
mot xody thuan nhung quy mé nho hon so véi ting mit, dudng kinh khoang 200.km va van
téc khoang 0,1-0,15 m/s (Hinh 7b).

Trong thoi ky gi6 mua tdy nam thinh hanh (thang 7), tai tang mit, cling glong nhu thoi ky
gi6 mua dong bac ludn ton tai mot hé thong dong chay ven bo theo hudng tir Bic xuéng Nam
nhung véi van tde nho hon (khoang 0,3 m/s) va pham vi xuat hién chi tir khu vuc ven bién tir
Ha Tinh d&én Pa Néng, dic diém nay phu hop voi nghién ciru cta [25] va duge minh ching
theo quy dao trdi ctia phao duogc tha vao thang 7 nam 2017 [26]. Tai vi tri tAy ctra Vinh Béc
B0 hinh thanh hé théng dong chay manh véi van tbc khoang 0,6 m/s di chuyén vé phia nam
dao Hai Nam va men theo dao dé di 1én phia bic bién Pong. Ciing do hé thong dong chay
nay, tai ctra Vinh Bic Bo ton tai mot xoay nghich quy mo khong gian khoang 250 km véi van
tdc khoang 0,3-0,35 m/s (Hinh 8a).

Tai ting giita (d0 sau 30 m), khac voi tang mit, hé thong dong chay ven bd thé hién
khong rd rang va van tbc dong chay tai khu vuc ven bo kha nho (dudi 0,1 m/s). Tuy nhién,
ciing gidng ting mat, tai vi tri tdy ctra Vinh Béc Bo van ton tai hé théng dong chay nhung véi
quy mo nh¢ hon tang mat, van tbc dong chay lon nhat khoang 0,3 m/s. Xoay nghich cta Vinh
Bic Boo tang nay ciing nhé hon so véi ting mit voi quy mé khong gian khoang 200 km véi
van toc khoang 0,2-0,25 m/s (Hinh 8b).
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Hinh 7. Truong dong chay trung binh thang 1 ving bién vinh Béc Bo: (a) Tang mat; (b) Tang 30 mét;
(c) Dong chay tang mit theo [25]; (d) Quy dao phao trdi thang 2 nam 2017 [26].
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Hinh 8. Trudng dong chay trung binh thang 7 ving bién vinh Bic Bo: (a) Tang mit; (b) Tang 30 mét;
(c) Dong chay tﬁng mat theo [27]; (d) Qu¥y dao phao trdi tha thang 7 nam 2017 [26].

4. Két luin

Mo hinh ROMS 14 cong cu dap tng dugc yéu cau trong viéc danh gia ché d6 dong chay
theo cac quy mo khac nhau. Két qua tai phan tich truong dong chay 3 chiéu vé6i d6 phan giai
ngang (2,3%2,3 km) v6i 40 16p theo phuong thang dmg cho thay, khu vuc ven bién tir Thanh
Hoéa dén Da Nang ludn ton tai dong chay ven bd, tuy nhién van tdc va quy mo cia dong chay
phu thudc theo mua. Trong cac thang mua dong, hé thong dong chay nay dat van toc 16n nhat
khoang 0,6 m/s va pham vi mo rong 1én phia bac c6 thé t6i khu vuc ven bién Hai Phong.
Trong céac thang con lai dong chay ven bién bi thu hep vé pham vi chi con thé hién rd tir khu
vuc ven bién tir Ha Tinh dén Pa Néang va van tdc nho hon so véi cac thang mua dong va nho
nhat trong cac thang mua he, van tdc trung binh khoang 0,3 m/s.

Khu vuc ctra vinh Bic Bo ludn ton tai mot xody nghich, tim ctia xody nghich nay trong
cac thang gi6é mua dong bic bi dy 1ui vao khu vuc nira phia nam vinh va c6 quy mé khong
gian khoang 150 km, vén téc khoang 0,3 m/s. Trong cac thang gié mua tdy nam, tim cia
xoday nghich ndy bi ddy ra bién ngoai cira vinh, quy mé khong gian 250 km véi véan tdc
khoang 0,3-0,35 m/s.

Khu vuc gitra Vinh Bic Bo ton tai mot xo0ay thuan, hoat dong ctia xoat thuan nay cling
thay di theo cac mua gié trong nim. Trong gié mua dong bic, xody thuan nay co quy md
16n, duong kinh khoang 200-250 km, van téc dong chay khoang 0,3 m/s. Trong gio mua tay
nam, quy md cua xody thudn nay gidm manh, duong kinh khoang 150 km va tdm cta xoat
thuan c6 xu thé dich chuyén 1én phia bic vinh Béc B6.

Pong gop caa tac gia: Xay dung y tuong nghién cou: N.T.T., T.H.L.; Lua chon phuong
phap nghién ctru: N.T.T., T.H.L., TM.C., N.N.T.; Xu ly sb lidu: L.Q.H., N.A.N.; M6 hinh
héa: T.M.C.; V.T.T., Phan tich két qua: N.T.T.; Chinh stra bai bao: N.T.T., T.H.L.
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Loi cdm on: Nghién ctru nay dugce thyc hién dudi sy giap do, hd tro cua Dé tai cép bo Mi s6
TNMT.2021.02.02.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cua tap thé tac
gid, chua dugc cong bo ¢ dau, khong dugce sao chép tir nhirng nghién ctru trude day; khong cod
su tranh chap lgi ich trong nhom tac gia.
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Using Regional Ocean Modelling System (ROMS) to reproduce
flow field in Tonkin Gulf

Nguyen Thanh Trang!*, Tran Hong Lam!, Tran Manh Cuong!, Nguyen Anh Ngoc!, Vu
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henry150986(@gmail.com, vutienthanh711@gmail.com, quanghail 62@gmail.com

Abstract: This paper presents the characteristics of flow field in Tonkin Gulf assimilated
by Regional Ocean Modelling System (ROMS) and 4-dimensional variational data
assimilation (4D—Var) for observational radar HF data. The reproduction has revealed that
there are a strong current system (0.6 m/s) along the western coast to the mouth of Tonkin
Gulf and a pair of anticyclone (at the Tonkin Gulf’s mouth) and cyclone (at southern of
Tonkin Gulf’s mouth) during the prevailing Northeast monsoon; In summer, flow field
along western coast to the mouth still exists but less powerful (0.3 m/s) beside the survival
of cyclone at southern of Tonkin Gulf’s mouth.

Keywords: 4D—VAR; Current; Assimilation data; Radar HF; ROMS; Tonkin Gulf.
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Tém tit: Panh gia chat luong nuwéc mat va hiéu qua mé hinh canh tac laa nép ba vu duoc
thyc hién trong ving dé bao khép kin Bic Vam Nao (BVN), tinh An Giang. Céc chi tiéu
chét lugng nudc mat duge thu thap tir S¢ Tai nguyén va Méi truong (TN&MT), gém: pH,
Oxy hoa tan (DO), téng chét ran lo limg (TSS), nhu ciu oxy sinh hoc (BOD), nhu cau oxy
hoa hoc (COD), nitrate (NOs), va phosphorus (PO4+*), giai doan 2010-2020. Nghién ctru
su dung phuong phap do tai chd véi cac chi tiéu: pH, TDS, EC, va DO tai 20 vi tri trong
vu Thu Pong nam 2020. Hiéu qua mo hinh canh tac laa nép dugc dénh gia tir phong van
nong ho. Két qua cho thiy, BODs va COD trong viing BVN cao hon ¢ mirc ¥ nghia 1% so
v6i trén song chinh. Tuy nhién, anh huong ciia mo hinh thdm canh lia nép & BVN dén
thay do6i chat lugng nudc trén song chinh chua tim thay. Chat lugng nudc & dau mua vy
Thu Pong tot hon ¢ mitc ¥ nghia 1% so véi gitra mua vy. Tham canh mang lai nhiéu lgi
nhuén; tuy nhién, 1gi nhuan bi anh hudéng ph'?ln 16n boi nang sut, gia ban va chi phi dau
tu. Nhitng ndm gan day, ning suat lta nép bi giam, loi nhuan thip hon va 6 nhiém moi
truong nude nhiéu hon so véi trude day.

Tir khéa: Chat luong nudc ndi dong; Ning suat lta; Loi nhuan; Dé bao khép kin; Phu
Tan.

1. Mé& dau

Nong nghiép vira 1a ngudn gy 6 nhiém ciing 13 d6i twong chiu anh hudng tir 6 nhiém
ngudn nudc. Ngubn thai tor ndng nghiép thuong bi tac dong bdi dac tinh thuy van va khod
quan ly hon ngudn thai tap trung. Hon nira, nganh néng nghiép la don vi st dung tai
nguyén nudc 16n nhat trén toan cau. Lugng nudce cép cho ndng nghiép ude tinh xap xi 70%
tong ngudn nude cap cho cac ddi tuong sir dung nudc [1]. Cac dong bang rong 16n & Chau
A, Ita 1a cay luong thuc chinh va dugc trong & khap noi voi nhiéu mo hinh canh tac khac
nhau. Rui ro anh huong cua du luong thudc bao vé thuc vat tir san xuat laa dén ngudn loi
thuy san trén séng hay anh huong dén strc khoe con ngudi. Do do, can thiét ¢6 cai nhin
tong quat Ve 6 nhiém ngudn nudce tir cac md hinh trong lta nham dinh hudng lwa chon mo
hinh san xuét it 4nh huéng dén méi trudng nudc.
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Bf)ng bing séng Ctru Long (PBSCL) ciing nhu cac dong bang rong 16n & khu vuc
Chau A (Ganges—Brahmaputra & Bangladesh, Ayeyarwady ¢ Myanmar) l1a nhing vung
trong Ita chinh va c6 vai tro quan trong d6i voi an ninh luong thyc va sinh ké cho ngudi
dan trong khu vuc [1]. Ning suat va san luong lta duoc ghi nhan & tinh An Giang cao hon
s0 v6i cac tinh khac trong khu viec DPBSCL. An Giang c6 vi thé thuan loi nam giira hai song
chinh thudc hé théng séng Mé Cong nhin duoc nhiéu ngudén nudc va luong phu sa. Tuy
nhién, An Giang chiu anh hudng Iii tir thang 8 dén thang 11 hang nam. T trude nam 1996,
ngudi dan An Giang trdng hai vu lga 1a chinh, gdm vu Pong Xuan va Hé Thu. M6 hinh nay
duoc trién khai trong ving dugc bao vé boi hé thong dé bao thang Tam (hay con goi 1a dé
bao lung). Tir sau nim 1996, An Giang tiép tuc xdy dung thém hé thong dé bao khép kin
méi va dong thoi chuyén tir dé bao thang Tam sang dé bao khép kin nham mé rong dién
tich canh tac laa vu ba (vu Thu Pong) [2-4]. Nhiéu nghién ctru cho thiy canh tac lta ba vu,
trong ndm nim dau loi nhuan c6 ting, tuy nhién nhimg nam vé sau thi loi nhuan giam va
cac nghién ctru ciing tiét 16 thém rang hiéu qua ctia mo hinh doc canh cdy laa kém hon so
v6i cac mo hinh luan canh [5-6]. M6 hinh luan canh lia—mau c6 thé cai thién d6 phi nhiéu
dat so v6i mo hinh lta ba vu vi tdp quan sir dung phan hoa hoc thay vi sir dung bén phan
hiru co; tuy nhién, mé hinh luén canh it dugc ap dung rong rai voi quy md 16n [5-6]. T
nhirng nghién cuu trude day cho thay rang, mic du trong nhirng ndm gén day, mot vai ho
noéng dan & PBSCL di chuyén d6i mo hinh san xuat lta doc canh sang mé hinh san xuét
luén canh: lda-mau, lia-mau-mau, hay lua—ca nhim ting loi nhudn; tuy nhién, do cic mé
hinh nay can nhiéu cong lao dong va ky thuat canh tac co trinh do tay nghé cao ciing nhu
gia san pham bj chi phdi nhiéu bai bién dong thi trudng [5-6]. Vi vdy, hiéu qua san xuét
ctia md hinh luan canh con thp & quy mé nho 1¢ va & quy mé ho nong dan véi kha ning tai
chinh thap [6-8]. Hé théng canh tac luan canh chi 4p dung c6 hiéu qua ¢ nhitng ho c6 diéu
kién kinh té tdt, c6 nhiéu lao dong, chii dong ngudn nudc va kinh nghiém va quy mé canh
tac 1on [6-9]. Ngoai ra, [8] ciing chi ra trinh d6 cha ho va nguoi lao dong c6 anh huong dén
hiéu qua kinh té ctia mé hinh luan canh.

O PBSCL, hé théng kiém soat i BVN dugc dé xuit xay dung tir naim 1985 va trién
khai tai huyén Phti Tan va mot phén thugc Thi xa Tan Chau, An Giang. Trong giai doan
1996 va 2017, san lugng lua ¢ cac huyén tai An Giang tdng 1€n khi cac dién tich dé bao
khép kin dugc mé rong (Hinh 1). Tuy nhién, dé bao di han ché lwong phu sa tich lily cho
rudng lta ciing nhu giam luong nudc trao doi gitta dong rudng va madi trudng bén ngoai.
Bén canh d6, dé duy tri ndng suat laa, mot lugng 16n phan bon dugce st dung da lam tang 6
nhiém nudc mat trong kénh nodi dong [3]. Nhimg nghién ciru trude ddy tai BVN hay trong
vung dé bao khép kin, phén chinh chi xem xét mot vai khia canh nhu la danh gia hiéu qua
van hanh va quan ly hé thong thuy loi hay so sanh cac mo hinh canh tac vé mat loi nhuan,
ky thuat va yéu td con ngudi; so sanh chat luong nudc mit ¢ ving dé bao khép kin véi
vung dé bao thang 8 va vung ngoai dé bao & An Giang [3, 4, 10-12]. Nghién ctru [3] cho
thdy céc chi tiéu COD, NH4*, NO2~, va NOs~ cao trong cic kénh rach cdp 2 & vung dé bao
khép kin ¢ An Giang. Tuy nhién, chi phi loi nhuan va tac dong cua cac mé hinh canh tac
dén yéu t6 méi trudng nudc vé mat dinh tinh hodc dinh lugng chua dugc xem xét dong
thoi. Muc ti€u cua nghién ctru nay nham danh gia hién trang chét luong nudc mat va hiéu
qua md hinh canh tac ltia ba vy trong vung dé bao khép kin BVN, An Giang.

2. Phwong phap nghién ctru

2.1. Khu vuc nghién curu

Pht Tan, ndm trong ving dé bao khép kin BVN, 1a mét trong bon huyén cu lao thudce
tinh An Giang (Hinh la). Huyén Pht Tén c6 dién tich tu nhién 313,5 km?, trong d6 92%
dién tich ty nhién 1a trong Ia nép [13]. Khu vuc BVN ¢6 vi tri & gitta song Mé Cong (tén
goi song Tién & Viét Nam) va song Bassac (tén goi song Hau ¢ Viét Nam), cao trinh mat
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dat trung binh tir 1,3 m dén 3,0 m. Phu Tan 12 mot trong cic ving c6 thé manh vé nong
nghiép va thuy san. Tuy nhién, Phu Tan cling tiép nhan nhiéu nudc thai tir hoat /dong nong
nghiép (trong Ita va chin nudi) thudce vung noi dia cua BBSCL. Tram quan trac tai Chau
Déc co lugng mua kha thap, trung binh nhiéu nam xap xi 1.031 mm (giai doan tur 1978 dén
2020) (Hinh 1b). Anh huong tir gié mua Tay Nam, mua mua thudng xudt hién tir thang 5
dén thang 11, nhiét do khong khi thép nhat va cao nhat xuit hién 1an luot vao thang 1 va
thang 4. Nh1eu nghién ciru cho thdy chat lugng nudce trong vung nghién ctru bi 6 nhiém vao
mua mua co thé tang, do nguon nuéc dén ving nghién ctru da bi 6 nhiém va cung véi su
cudn troi chat 6 nhiém trong dat theo dong chay tran [3-4].
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Hinh 1. Vi tri cac diém quan tric tu dong trén sdng chinh va cac diém noi déng 0 huyén Phu Téan,
Bic Vam Nao, An Giang (a). Dién bién nhiét do va lrong mua trung binh nhiéu ndm tai tram Chéu
DPéc (An Giang), 1978-2018 (b). Twong quan giita san luong lta trung binh va dién tich dé bao
khép kin & cac huyén tai An Giang, 19962017 (c). Sé liéu dién tich dé bao dugc thu thap tur so
Nong nghiép va Phat trién Nong thén An Giang, s liéu san luong lua duge thu thap tir nién giam
thong ké tinh An Giang.

2.2. Panh gid hién trang chdt lwong nudc mdt

Nghién ciru thu thap s liéu chat luong nuéc bao gom: pH, DO, TSS, BODs, COD,
NOs7, va PO4 (cho 6 vi tri quan tric tur nam 2010 dén 2014 va cho 01 vj tri quan tric tir
nim 2015 dén 2020). Hé théng quan tric cua ving nghién ctru ¢ thay doi, do dé nghién
ctru phan tich trong quan gitra cac chi tiéu chat luong nudc trong giai doan 2010-2014, so
sanh chit luong nudc gitra trong dé bao khép kin véi cac tram do trén song chinh trong giai
doan 2015/2016-2020. S6 liéu quan tric dugc thu thap tr s6 TN&MT An Giang, dinh ky 3
lan/nam (thang 3, 6 va 9), tai cac vi tri tuong ung: Noi d@)ng 2 (ky hiéu ND2), ND3, Nb4,
NDS5, Nb6 va ND7 (Hinh 1a) giai doan 2010-2024 va tai 1 vi tri ND23 (tai Rach Muong
Khai), giai doan 2015-2020. Céc chi tiéu quan tric chat lvong nudc mat gom: pH, DO,
TSS, BODs, COD, NOs™ va PO4*.

Bén canh d6 nghién ciru str dung may AQUA TROLL 400 do tai chd (in—situ) gdm céc
chi tiéu: pH, TDS, EC va DO tai 20 vi tri trong vung dé bao khép kin BVN vao nam 2020
(Hinh 2a, 2b) tai hai thoi diém trong thoi gian sinh truong cua cdy lua. Ngoai ra, nghién
ctru thu thap s6 liéu chit lugng cua nude mat duge quan tric lién tuc (sd lidu ngay) tai 3 vi
tri trén séng chinh (MT1 & dau song Tién thugc xd@ Vinh Xvwong, MHI ¢ dau ngudn séng
Hau thudc thi trAn Long Binh va MHS8 & cubi song Hau tai thanh phé Long Xuyén, doan
giap thanh ph6 Can Tho tir nim 2016 dén 2020 nhdm lam co s& so sanh giita chat luong
nudc trong ving nghién ctru. Phuong phap théng ké mé ta, phan tich twong quan, va kiém
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dinh T dugc sir dung nhim danh gia bién dong chat lugng nudc trong mot ngay va trong
thoi gian sinh trudng cia cay laa nép.

2.3. Pdnh gid hiéu qua mé hinh canh tac hia nép ba vu trong vimg dé bao khép kin

Hiéu qua m6 hinh canh tac lua nép ba vu trong ving dé bao khép kin BVN duoc danh
gia thong qua phong van nong ho trong khu vyc nghién ctru (Hinh 2c¢). Ngoai ra, nghién
clru tién hanh khao sat va phong vén 52 ho dan trong lta nép tai ving dé bao khép kin BVN
va chon mau theo phuong phép chon mau ngau nhién thuan tién. Noi dung phong van tap
trung vao cac thong tin: (i) nang sut lna cac vu; (ii) gia ban lua nép nam 2020; (iii) thuc
trang thu chi cia mé hinh trong lua nép (tong thu, tong chi va loi nhuan); va (iv) thong tin
vé su thay ddi nang suét, loi nhuan, moi truong hién nay so vdi trudce day.
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Hinh 2. (a) Vi tri khao sat chat luong nuéc nude mat; (b) Hinh anh do tai chd (In—Situ) chét lugng
nudc; va (¢) Phong van nong ho tai huyén Pha Tan, BVN.

3. Két qua va thio luin

3.1. Chat lwong nuodc tai ba vi tri trén song chinh, giai doan 2016—2020

Dién bién BODs, COD, va DO tai vi tri MT1 trén song Tién, va hai vi tri (MHI trén
BVN, MH8 dudi BVN) trén song Hau duoc thé hién trong Hinh 3 va Bang 1. Ham luong
oxy hoa tan dao dong tir 2,11 (nho nhét) dén 9,07 (16n nhat), trong do, gia tri DO trung binh
tir 5,15-5,44 tai cac tram do, dat quy chudn QCVN 08-MT:2015/BTNMT cot A2 [14].
Diéu nay cho thay ham lugng oxy hoa tan trong nudc van dam bao cho céc thiy sinh vat.

Gia tri BODs va COD c6 hé s bién dong gan nhu nhau va kha 16n (sau chi tiéu TSS)
s0 v&i cac chi tiéu khac khi quan tric d@)ng thoi. Tai cac tram do, gid tri BODs nho nhat tir
4-5 mg/l (dat quy chuan cot Al), gia tri cao nhat tir 1921 mg/l (dat quy chuan cot B2),
trung binh tir 8,70-9,02 mg/l (dat quy chudn cot B1). Tuong tu, gia tri COD c6 thoi diém
dat quy chudn cot Al (gia tri nho nhat), c6 thoi diém dat quy chuan cot B1 (gia tri 1on
nhat), gia trj trung binh dat quy chuan c6t A2. Ty s6 BODs/COD cua cac tram do & thoi
diém gia tri 16n nhat khoang 0,66, thoi diém gia tri nho nhat tir 0,57-0,63 va ty sb trung
binh khoang 0,65. Tir céc két qua nay cho thdy, ham lugng cac hop chat hiru co (thong qua
chi tieu BODs va COD) gay 6 nhiém khong déng ké (dat quy chuan tir BI-A2) va da s6 1a
& dang hoa tan, d& phan huy (ty sé6 BODs/COD trung binh 0,65).

Hinh 4 thé hién dién bién pH va TSS trong giai doan 2016-2020. Trong d6, gi4 tri pH
da s6 dat quy chuan cot A2-Al (tram MTI1 va MHB8), riéng tram MHI, trong hai nam
20162017 gia tri pH da s6 dat quy chuan cot B1, cic nam trg vé sau, da s6 gia tri pH dat
quy chuan tir A2 dén A1l. Nhin chung, pH trung b1nh & 3 vi tri déu ndm trong gidi han cho
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phép, dao dong tir 6,5-7,5 cac gia tri ndy & khoang trung tinh va tbi thich cua da sd thuy
sinh vat. Nguoc lai, gia tri TSS trung binh chi dat quy chuin cho phép cot B1 va co muc do
bién dong lon nhét so véi cac chi so cht luong khac tai cd 3 tram. Tuy nhién, cac gia tri
TSS nay van co thé dung cho muc dich tudi ti€u, thuy loi (cot B1, QCVN 08—
MT:2015/BTNMT-quy dinh). Tir két qua kiém dinh T cho thdy, khong c6 su khac biét co y
nghia vé BODs, COD, va TSS ¢ vi tri ddu BVN (MH1) va vi tri cuéi BVN (MHS) ciing
nhu cic phan tich & trén cho thiy chua tim thiy sy anh hudng c6 v nghia tir hoat dong san

xuat nong nghi€p & BVN dén chat luong nudc trén song Hau.
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180 7 ... TSS_MT1 mg/l pHMT1 [ 9 180 7 . TSS_MH1 mg/l pH MHI [ 9
-6
Em 3
0 - -0 0 -0
T1/2016 T3/2017 T5/2018 T7/2019 T9/2020 T1/2016 T3/2017 T5/2018 T7/2019 T9/2020
180 - r9
----------- TSS_MHS mg/I pH_MHS

90 -

0 J
T1/2016

-
-
-

o

AL

T3/2017 T5/2018

T7/2019

;

T9/2020

Hinh 4. Dién bién chit luong nu6c TSS va pH tai vi tri MT1, MH1 va MHS. Tryc toa d6 bén trai
thé hién gia tri TSS, truc toa do bén phai thé hién gia tri pH.
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Bang 1. Céc dic trung chét luong nude tai 3 tram trén song Tién va Hau, giai doan 2016-2020.

QCVN 08—
Chi s Pon MT:2015/BTNMT L6 nhat Nhé nhat Trung binh Hé s6 bién dong, Cv
isd .
vi
ot Al MTI  MHI _ MH8  MTI MHI MH8 MTI MHI MHS MTI MHI MHS
BODs mg/l 4 19,00 21,00 20,00 5,00 4,00 4,00 9,02 8,70 8,73 027 0.29 026
COD mg/1 10 29,00 32,00 30,00 8,00 7,00 7,00 13,89 13,46 13,44 0,27 0,28 0,26
BODS5/COD - - 0,66 0,66 0,67 0,63 0,57 0,57 0,65 0,65 0,65 - - -
DO mg/l >6 674 907 614 321 211 302 544 514 528 010 021 o012
pH - 6-8,5 785 782 786 648 438 628 715 680 16 003 009  0.03
TSS mg/l 20 138,00 12800 16400 1600 17,00 1900 4978 4994 50,11 (33 035 035

3.2. Péc tinh chat lwong nwée trong viing dé bao khép kin

Béng 2 thé hién két qua phan tich tuong quan giita cac chi tiéu chét lugng nudc trong
vung BVN, giai doan 2010-2014. Nhiét d nu6c va chi s0 TSS ¢6 lién quan dén cac dot lay
mau nudc khac nhau trong nam (thang 3, thang 6 va thang 9). Trong do, nhiét d6 c6 xu
hudng giam theo thoi gian lay mau nudc trong nim Vo1 hé 5O tuong quan &m (r = —0,288).
Tuy nhién, chi s6 TSS lai c¢6 twong quan duong véi sb dot 1y mau nude trong nim, nghia
1a chi s6 nay c6 xu hudng tang vao thang 6 va thang 9. Trong giai doan 20102014, pH ¢
twong quan dong bién véi néng do PO (r=0,392); DO co tuong quan nghich bién voi
nhiét do nudc (r =—-0,314) va twong quan dong bién véi TSS (r = 0,442).

Giai doan tir 2015 dén 2020, trong vung dé bao khép kin BVN chi quan tric & vi tri
ND23, céc chi tiéu chat lugng nude gdm: TSS, BODs, COD, pH, DO, PO+ va NO;~ (Hinh
5). Chi s6 pH trung binh trong gi¢i han cho phép (dat quy chuan cot A2—A1), trong khi DO
trung binh thap, dat cot B2 ctia QCVN 08-MT:2015/BTNMT. Mic du TSS trung binh cao
hon 13,5% so v&i ba tram trén song chinh (Bang 1). Tuy nhién, qua kiém dinh T cho thiy,
TSS tai BVN va trén song chinh c6 sy khac bi¢t khong y nghia & muc y nghia 5%. Tuong
tu, BODs va COD trung binh cao hon lan lugt 13 30,2% va 30,3% va bién dong cao hon lan
luot 14 35% va 37% so véi MT1, MH1 va MHS. Qua kiém dinh T cho thdy, BODs va COD
tai BVN va ngoai séng chinh khac bi nocéd ¥ nghia vé mit do 16n (p < 0,01). Tuy nhién,
BOD:s trung binh tai BVN va trén song chinh déu dat cot B1, trong khi COD tai BVN dat
cot B1 thi COD trén song chinh dat cot A2. Ngoai ra, ty sd trung binh gitra BODs/COD Xap
xi 0,65, két qua nay cling cho thay hop chat hiru co trong ving BVN phan 16n thudc dang 6
nhiém c6 ngudn goc sinh hoc va dé phan huy nhu ngoai séng chinh. Mat khac, hé s6 tuong
quan gitra nitrate va phosphate kha thap (Hinh 5), nitrate c6 xu thé ting va phosphate c6 xu
thé giam. Chi s nitrate va phosphate trung binh déu dat cot A2 ciia quy chuén.

Bang 2. phan tich mdi twong quan giita cac chi tiéu chit luong nudce trong ving dé bao khép kin
(2010-2014).

Chi tiéu/phwong phap thir Dot Nhiét do pH DO TSS BODs NOs~ PO&
Nhiét do Pearson Correlation —.288* 1
Sig. (2—tailed) .014
pH Pearson Correlation -.073 -.139 1
Sig. (2—tailed) .544 246
DO Pearson Correlation 337%* —314%* .035 1
Sig. (2—tailed) .004 .007 .769
TSS Pearson Correlation A430%* —.166 —.004 A442%* 1
Sig. (2-tailed) .000 164 970 .000
BODs Pearson Correlation —-.149 .096 -211 -213 —.044 1
Sig. (2—tailed) 213 424 .075 .073 715
NOs~ Pearson Correlation 212 -.076 197 .191 .065 -.074 1
Sig. (2—tailed) .080 533 105 115 .597 544
PO+ Pearson Correlation -.015 —.162 .392%* —.145 —.098 .078 234 1
Sig. (2—tailed) 901 175 .001 223 413 517 .053

Ghi chu: *: ¢6 s twong quan ¢ mirc y nghia 5%, **: c6 su twong quan ¢ mirc y nghia 1%.
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Hinh 5. Dién bién chét lugng nude (BODs, COD, TSS, pH, DO, PO+*~ va NOs") tai vi tri ND23
trong vung dé bao khép kin BVN, 2015-2020.

3.3. Két qua danh gia chat heong nwdce tir s6 liéu so cap 20 vi tri ngi dong

Hinh 6 cho thay cac chi s6 chat luong nuée it thay di trong ngay, tuy nhién co6 su bién
dong chi s6 chat luong nudc trong thoi diém dau vu va giira muia vu Thu Dong. Chi sé6 DO
va pH trung binh duoc tim thiy déu trong gidi han cho phép trong khi TDS, EC cao hon
giéi han cho phép ciia quy chuan QCVN 08-MT:2015/BTNMT. Két qua tir kiém dinh T
dbi v6i cac chi tiéu chat lwong nude gdbm: pH, TDS, EC va DO cho thiy vao du va giira
mua vu Thu Pong c6 su khac biét c6 y nghia (p <0,01). Cu thé: TDS (39,8 £ 6,9), EC (67,3
+10,9), va DO (4,2 +1,2) & dau mua vy thap hon giita mua vy TDS (80,6 + 19,9), EC
(134,9 +33,9) va DO (4,5 +1,0); pH (88i09)0daumuavucaohoan (7,8 £ 0,7) cudi
mua vu Thu Bong. Mot diém dang luu y, vao cac ngdy ghi nhén 6 nhiém cao lai c6 d6 bién
dong 1on. Theo két qua phong van néng ho cho biét do thoi gian bén phan va sir dung thude
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Hinh 6. Dién bién chét luong nudc tai 20 vi tri ndi déng.
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3.4. Bdnh gid hiéu qua mé hinh canh tdc liia nép ba vu trong vimg dé bao khép kin BVN
Két qua khao sat 52 h¢ dan trong lta nép tai ving dé bao khép kin BVN vé nang suat
va gia ban lua nép nam 2020 dugc thé hién trén Hinh 7. Nang suat lua vu Dong Xuan
2019-2020 cao nhét (7,67 tan/ha) va nang suit laa vu Hé Thu 2020 thap nhat (6, 18 tan/ha).

Néng sudt lua co su khac biét thong ké & muc y nghia 1% giita ba mua vu san xuit va ning
suét lua trung binh ctia nam 2020 dat 6,91 tan/ha/vu.
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Hinh 7. Nang suét va gia ban lua nép tai vung dé bao khép kin ndm 2020: (a) Nang sudt laa nép;
(b) Gia ban lua nép nam 2020.

Hinh 8 trinh bay chi tiét tinh hinh thu chi cia mo hinh san xuét laa nép nam 2020 tai
ving BVN. Téng thu, tong chi va lgi nhuan ctia md hinh nay c6 sy khac biét y nghia & mirc
1% giita ba mua vu san xuat. Xét vé tong thu nhdp, trung binh mdi vy ndéng dan thu dugc
khoang 39,5 triéu déng/ha Trong d6, nong dan c6 thu nhap cao nhat & vu Thu Déng (44,7
triéu dong/ha) va thap nhat & vu He Thu (34,3 triéu dong/ha) Trung binh mdi vu nong dan
phai chi ra khoang 23,5 tri¢u dong/ha dé dau tu san xuat va dao dong tur 21,3 triéu dong/ha
(vu Thu Pong) dén 24,0 triéu dong/ha (vu Hé Thu). Qua d6 cho thiy, loi nhudn c6 su chénh
1é€ch 16n qua cac mua vy, trung binh mdi vu ndng dan co thé dat duoc 16,1 triéu déng/ha loi
nhuan. Tuy nhién, vu H¢ Thu viéc san xuét cla néng dan mang lai 1gi nhuan thép nhét
(khoang 10,3 triéu dong/ha), trong khi vu Thu Déng nguoi dan trong lta nép c6 loi nhudn
cao nhat (khoang 23,4 triéu ddng/ha). Loi nhuan san xuat lta bj anh hudng rat 16n boi cac
yeu t6 nhu nang suét, gia ban va chi phi dau tu. Trong vu Dong Xuan 2019-2020, néng dan
trong laa nép bi anh hudng cia thoi tiét trude thu hoach khoang 15 ngay bi mua lam cho
lta bi ngd 100% nén nang suit lta bi giam manh, chinh vi vay lam cho nang suat lta vu
Poéng Xuan khong cao hon nhiéu so v6i ning suat laa vu Thu Péng, gia ban ciing bi giam
do yéu t6 thi truong va chét luong lua giam vi laa bi d6 nga va chi phi thu hoach ciing bi
tang do lta ngd. Loi nhuan cta vu Thu Pong cao hon Pong Xuan phan 16n do su khac biét
vé gia ban lta vu Thu Déng rét cao, nhung ning suat lta thap hon vu Péng Xuan khong
nhiéu. Ngoai ra, khi xét vé hiéu qua dong von trong san xut nép, trung binh néng dan dau
tu 01 déng tién von cho san xuat nép s€ thu duoc 0,73 déng lgi nhudn. Tuy nhién, c6 su
khac biét rat y nghia giita ba miia vu san xuét, vu Thu Pong ¢ hiéu qua san xuét tot nhat
thé hién qua viéc nong dan dau tu 01 dé)ng von s& thu duge 1,14 déng loi nhuan, ké tiép la
vu Pong Xuan véi hiéu qua dong vén 14 0,83 va thap nhat 1a vu Hé Thu (HQDV dat 0,47).

Két qua khao sat nguoi dan vé sy thay doi ning suét, lgi nhuan, moi trudng hién nay so
véi trude day cho thay da phan ho dan dugc khao sat cho rang ning suat lua bi giam hon so
Vol trude kia (chiém 76,9% ty 1¢ cac h duoc khao sat) (Hinh 9). Ngoai ra, két qua khao sat
vé loi nhuén cho biét loi nhuan thap hon truge day (chiém 80,8%). Két qua khao sat vé moi
truong cho thiy phan 16n h6 dén cho rang chét luong moi truong nudc xau hon trude day
(chiém 73,1%), c6 rat it ho dan cho rang chit lugng méi trudng nudc hién tai tot hon trudc
day (chiém 1,9%), con lai cho rang chit luong méi truong nudc khong thay doi (chiém
25,0%).
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Hinh 8. Tinh hinh thu chi ciia mé hinh san xuét lua nép nam 2020.
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Hinh 9. Két qua khao sat vé su thay déi nang sut, lgi nhuan va moi truong.

4. Két luan

Két qua quan tric va phan tich chat luong nudc cho thay, gia trj trung binh cta cac chi
tiéu (BODs va COD) ¢ vung dé bao khép kin BVN khac biét c6 y nghia so vdi trén song
chinh (song Tién, song Hau) trong giai doan 2016-2020. BODs va COD trung binh thoa
quy chuén cot BI-A2 theo quy chuan QCVN 08-MT:2015/BTNMT. Gi4 tri pH va DO cia
nudc trong dé bao khép kin BVN va trén séng chinh nam trong ngudng chiu dung va du
dam bao cho su séng cua cac thiy sinh vat trong nudc. Pang chu ¥, ty s BODs/COD cua
nudc trong dé bao BVN va trén song chinh déu xap xi 0,65. Diéu nay cho thiy, ham luong
cac hop chit hitu co da sd 13 & dang hoa tan, d& phan hiy, van c6 thé ding cho muc dich
tudi tiéu, thay loi. Nghién ctru d3 khong tim thiy anh hudng cua hoat dong san xuit néng
nghiép trong ving dé bao khép kin BVN dén chét luong nudc trén song chinh. Trong vu
Thu Péng, chét lwong nuwdc & ddu mua vu thap hon va khac biét c¢6 ¥ nghia thong ké & murc
1% so v6i chit lugng nudc & gitta mua vy. Tuy nhién, can nghién ctru thém cho cac mua vu
khac trong nim ciing nhu can danh gia trong thoi gian dai hon.

Tham canh trong vung dé bao khép kin BVN co6 thé mang lai 191 nhuan cao hon; tuy
nhién loi nhuan san xuat lta nép bj dnh huong rat 16n boi ndng sudt, gia ban va chi phi dau
tu. Ngoai ra, da phan cac ho dan cho rang ning suat ltia nép bi giam, loi nhuan thip hon
truée ddy va chat luong méi trudng nudce cling 6 nhiém hon.
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Pong gop cuaa tic gid: Xay dung y tudng nghién ctu: HV.T.M., N.T.T., B.T.H.N,,
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T.V.T.; Xt Iy sb liéu: HV.T.M., N.T.T., D.T.HN.; Liy miu: N.T.T., D.T.HN., N.T.T.;
Viét ban thao bai bao: H.V.T.M., N.-T.T., D.T.H.N., N.T.T., T.V.T.; Chinh stra bai béo:
HV.TM,N.T.T,N.T.T., T.V.T.

Loi cam on: Nghién ciru nay thudc dé tai nghién ctru khoa hoc cép co sd thudc truong Dai
hoc Can Tho (MS: T2020-50).

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duogc sao chép tir nhitng nghién cuu trude day;
khong c6 su tranh chap loi ich trong nhom tac gia.
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Assessment of the surface water quality and effectiveness of
triple-glutinous rice cropping system in the full-dike protected
area of Bac Vam Nao, An Giang province

Huynh Vuong Thu Minh!, Nguyen Thanh Tam? Dai Thi Huynh Nhu', Nguyen
Truong Thanh!, Tran Van Ty3

! College of Environment and Natural Resources, Can Tho University;
hvtminh@ctu.edu.vn; ntthanh@ctu.edu.vn

2 Mekong Delta Development Research Institute, Can Tho University; ngttam@ctu.edu.vn
3 College of Technology, Can Tho University; tvty@ctu.edu.vn

Abstract: Assessment of the surface water quality and the effectiveness of the triple-
glutinous rice cropping system was conducted in the full-dike protected area in Bac Vam
Nao (BVN protected area), An Giang province. The parameters of surface water quality
was collected from the Department of Environment and Natural Resources (DONRes),
including, pH, Dissolved Oxygen (DO), Total Suspended Solids (TSS), Biological
Oxygen Demand (BODs), Chemical Oxygen Demand (COD), nitrate (NO37), and
phosphate (PO4*), for the period of 2010-2020. In-Situ method was used to measure the
following parameters: pH, TDS, EC, and DO at 20 locations in the Autumn—Winter
cropping season of 2020. The effectiveness of the triple—glutinous rice cropping system in
the BVN was assessed through farmer interviews. The results show that the mean values
of BODs and COD inside the BVN were higher than those in the main rivers at 1%
significance level. However, the impact of rice intensification inside BVN on water
quality changes in the main rivers has not been found. The water quality at the beginning
of the Autumn—Winter crop was better than that in the middle of the crop at 1%
significance level. Glutinous rice intensification can bring higher profits; however, the
profitability is greatly affected by yield, selling price and investment costs. In recent years,
the productivity of glutinous rice has decreased, the profits are lower and the surface water
quality pollution is also more than before.

Keywords: Surface water quality; Rice productivity; Profit; Full-dike protected area; Phu
Tan.
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Tém tat: Qua trinh d6 thi hoa va tic dong ciia bién ddi khi hau 13 mot trong nhing nguyén
nhan giy ra tinh trang ngap lut cuc bd. Nghién ctru ndy nham danh gia kha nang ap dung
giai phép thoat nudc do thi bén vimng (SUDS) & khu vuc dang d6 thi hoa, huyén Binh Chanh.
Nghién ctru str dung mo hinh EPA-SWMM dé mé phong 2 kich ban ap dung SUDS: KB1
(Tang kha nang luu trir tam thoi dé tai su dung nu6c mua) va KB2 (Lam giam luu luong
dinh cta dong chay), xay dung bo ti€u chi két hop véi khao sat 30 ho dan, 10 chuyén gia va
chinh quyén dia phuong dé danh gia kha nang ap dung SUDS. Két qua mé phong kich ban
da mang lai hiéu qua giam ngap dang ké: KB1 voi thoi gian ngap giam 2,68% va tong luong
ngap giam 0,52%; KB2 véi thoi gian ngap giam 22,85% va tong luong ngap giam 17,24%.
Duya trén mirc d6 phtt hop véi bo tiéu chi va két qua khao sat cac bén lién quan cho thay, via
hé tham va vuon mua duoc danh gia phu hop v6i khu vuc nghién ciru nhat, tiép theo 1a hé
thdng thu nudc mua va cudi ciing 1a méai nha xanh. Nghién ciru két luan SUDS gitip giam
ngap dang ké va nén dugc ap dung dé gop phan hd trg cong tac quan 1y rai ro ngap lut do
thi hiéu qué hon.

Tiwr khéa: Dang d6 thi hoa; Huyén Binh Chanh; EPA-SWMM; SUDS.

1. Mé dau

Trong nhiing thap ky gan ddy, huyén Binh Chanh thuong xuyén bi anh huéng boi ngap
lut cuc bo. Nguyén nhan 1a do qua trinh d6 thi héa da 1am mat di cc ving triing chira nudc
tu nhién, thu hep tham phu thim nudc va thay vao dé 1a cac bé mat khong thim nude. Trong
bdi canh bién d6i khi hau (BDKH) lam cudng dd mua ngay cang cao, gia tang luu luong dinh
lit 1am cho hé thong thoat nuéc khong kip tai luu luong nude mua [1-2], gy ngip ung anh
hudng dén cudc sdng ciia nguoi dan va sy phat trién kinh té xa hoi [3]. Trong nhiing nim qua
viéc quan Iy ngap lut d6 thi da dua ra nhidu giai phap chong ngép ¢ khu vyc dang do thi hoa
bang cac phwong 4n cong trinh nhu dé va hd chia nudc ngam dé giam thiéu tinh trang ngép
lut van con gap nhiéu kho khin va rii ro [4]. Vi vay, hé thong thoat nudc do thi can dugc
nghién ciru dé d¢é ra cac giai phap phat trién theo hudng bén viing.
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Cong nghé Hé thdng thoat nudc d6 thi bén viing SUDS (Sustainable Urban Drainage
Systems) dugc lya chon nham dam bao tinh bén viing vé mit kinh té, x4 hoi va moi truong.
04 giai phap SUDS duogc trién khai thanh cong ¢ nhiéu noi trén thé gidi duoc xem xét nhur:
(i) Méi nha xanh (Green Roofs) gitip ting kha ning ngan chan, tich trit nudc mua, boc hoi va
thot hoi nudc, dong thoi hoat dong tot trong cac dot bio nho [5-6], nhitng thanh phan trong
mai nha xanh giap ha nhiét d6 khong khi d6 thi va chong lai hiéu timg dao nhiét [7]; (ii) Thu
nu6e mua (Rainwater Harvesting) co thé 1a ngudn bd sung cho cac ngudn cung cap nudc,
giam xa thai tryc tiép vao hé théng thoat nuéc va chong ngap lut d6 thi, nham muc dich 1a
thu gom va tai sir dung nudc mua dé dam bao cho viéc tudi tiéu cho cac mai nha xanh [8];
(iii) Vuon mua (rain gardens) 1a mot giai phap két hop gitra viée tao canh quan va xir 1y nuéc
mua trong moi truong d6 thi, day 1a giai phap sinh thai gitp cai thién chét lugng nudc mua,
loai bo cac chit 6 nhiém, giam luong dong chay va tao diéu kién xdm nhap cta nude sach, gop
phéan cai tao moi trudng dat [9]; (iv) Via he tham (Porous Pavements) la mot cong ngh¢ vira
tang cudng thdm vira cai thién chét lugng dong chay bé mat, mat duong thim 1a mot thiét bi
thdm thay thé, trong d6 dong chay bé mat duoc chuyén huéng qua bé mit thdm vao mot via
da ndm duéi cing bé mit [10], mat dudng tham thuong hoat dong dé kiém soat khdi lugng
dong chay, kiém soat 6 nhiém lan téa, va khi chiing xdm nhap vao nudc trong dat, chung thiic
day qua trinh nap lai nuéc ngam [11].

M0 hinh quan Iy nuéc mua SWMM (Storm Water Management Model) dugc xay dung
0 hai truong dai hoc San Phansico va Florida (My) do co quan bao vé moéi truong Hoa Ky
(EPA). M6 hinh SWMM ra doi vao nam 1971 va di trai qua nhiéu 1an nang cip. M6 hinh
duogc str dung rong rai trén thé gidi voi cac cong tac quy hoach, phén tich va thiét ké cac hé
thdng thoat nudc mua, hé thong thoat nudc chung, hé thdng thoat nudc thai va nhiing hé
thdng tiéu khac trong viing d6 thi cling nhu nhitng ving khong phai d6 thi [ 12]. Trong nghién
ctru nay, md hinh EPA—-SWMM Ver 5.0 dugc st dung dé mo phong hién trang ngap lut d6
thi va str dung cong nghé Phat trién Tac dong thap LID dé danh gia kha ning ap dung SUDS
nhim giam thiéu ngép lut d6 thi tai khu vuc nghién ctru. Trén thé gidi, m6 hinh SWMM da
dugc nghién ciru va sir dung tir lau: Nghién ctru st dung mo hinh SWMM dé danh gia tac
dong cua LID trong khu vuc do thi [13]; Nghién ctru ing dung mé hinh SWMM dénh gia
hiéu qua cta giai phap vueon mua tai Nhat Ban [9]; Cac nghién ctru dung dé dénh gia van dé
vé BDKH anh hudng dén co so ha tang do thi bi xudng cip & nhiéu khu vure [ 14]. Mot sb két
qua nghién cru SWMM ¢ Viét Nam c6 thé ké dén 1a: Nghién ctru mo phong thoat nude do
thi & Hué trong trdn mua thang 10 nam 2019 [15]; Nghién ctru tmg dung mé hinh SWMM
dé danh gia tinh kha thi cia SUDS tai Iuu vuc kénh Nhiéu Loc—Thi Nghe, TP.HCM [16];
Nghién ctru m6 phong mirc d6 ngap va dé xuat giai phap chong ngap cho khu vuc Vin Thanh,
TP.HCM [17]; M6 hinh SWMM con ung dung trong phén tich mang ludi thoat nudc khu doé
thi mgi & Lé Minh Xuén, huyén Binh Chanh, TP.HCM [18].

Dé giai quyét van d& ngap lut do thi trong bdi canh ngay cang tang do tac dong cia
BDKH, vi¢c ung dung giai phap SUDS de quan ly ngép lut d thi bén viing hon cho khu vue
dang d6 thi hoa ¢ huyén Binh Chanh 1a rat cap thiét. Mic du SUDS da duoc tr1en khai thanh
cong & nhiéu noi trén thé giéi nhung né van ton tai nhidu rui ro tiém tang vé ky thuat, moi
truong, kinh t-x3 hoi néu khong dwoc thir nghiém vé su phu hop ciia n6 véi didu kién dia
phuong, nén can dwoc danh gia tinh kha thi trudc khi ap dung. Vi vay, nghién ctru s dung
mo hinh EPA-SWMM dé mé phong kha nang ap dung giai phap SUDS két hop véi phuong
phap diéu tra xa hoi hoc, nham thu thap ¥ kién cta cac bén lién quan gitip mang lai nhiéu loi
ich, gia tri kinh té, x4 hoi, va than thién véi méi truong cho cong dong dan cu. Muc dich cua
nghién ctru: (1) Panh gia dugc hién trang hé thong thoat nudc, hién trang sir dat va ngap lut
tai khu vire dang d6 thi hoa huyén Binh Chanh; (2) Lya chon dugce giai phap SUDS phu hop
v6i diéu kién thyc té tai dia phuong; (3) Xac dinh dugc tiém nang-thach thie vé kha ning
ap dung giai phap SUDS 1ong ghép ha ting hién hiru va dé xuat giai phap khic phuc nhiing
han ché khi ap dung SUDS tai dia phuong.
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2. Phuong phap nghién ciru

2.1. So do cau truc nghién ciru

Pé danh gia kha nang ap dung SUDS cho khu vuc dang d6 thi héa ¢ huyén Binh Chénh,
nghién ciru sir dung phuong phap tiép can 1a mo hinh hoa két hop voi diéu tra xa hoi hoc va
xay dung bd ti€u chi. M6 hinh duogc st dung trong nghién ctru ndy 12 mé hinh EPA-SWMM
dung dé mo phong va danh gia hiéu qua ap dung SUDS. Phuong phap diéu tra xa hoi hoc
nham thu thap ¥ kién cia chuyén gia, chinh quyén va ngudi dan dia phuong nham phuc vu
cho cong tac xay dung bo tiéu chi, danh gia tiém nang va thach thirc khi ap dung SUDS. So
dd thyce hién cac nodi dung nghién ctru dugc trinh bay nhu Hinh 1.
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Hinh 1. Quy trinh thyc hién nghién ctru.

2.2. Khu vye nghién ciru

Huyén Binh Chanh nam & phia Tay—TAy Nam cta Thanh phé H6 Chi Minh. Toa d6 dia
1y cua huyén 13 106°27°517-106°42" kinh Dong va 102°27°387-10°52’30” vi Bic. Huyén
Binh Chanh la mgt trong 5 huyén ngoai thanh, c6 tong dién tich tu nhién 25.255 ha, chiém
12,05% dién tich toan Thanh pho To6ng dan so toan Huyén tinh t61 cubi nam 2020 1a 730.477
nguoi, voi 15 xa va 01 thi tran, xa c6 dién tich 16n nhét 12 x4 Lé Minh Xuan véi dién tich
3.509 ha, x4 nho nhét 1a xi An Pha Tay véi dién tich 586,58 ha.

Huyén Binh Chanh c6 hé thong séng, kénh, rach kha da dang v6i 86 tuyén c6 chirc ning
tiéu thoat nudc véi tong chidu dai 111,750 km va 79 tuyén co chirc ning tudi tiéu phuc vu
san xudt nong nghiép, nudi trong thity san, phét trién rimg véi tong chiéu dai 123,504 km.
Phan 16n song, rach ctia huyén Binh Chanh nam & khu vue ha luu, nén nguén nude bi 6 nhiém
do nudc thai tir cac khu cong nghiép cua thanh phd db vé: Nudc den tir kénh Tau Hu, kénh
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Tan Hoéa—Lo Gom, kénh D61, rach Nude Lén, rach Can Giudc,... dd ngay cang gay anh huong
16n dén san xuat nong nghi¢p (dac biét 1a nuoi trong thuy san) ciing nhu doi voi moi trudng
song cuia nhan dan.
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Hinh 2. Ban d6 ranh gi¢i huyén Binh Chanh.
2.3. Phuong phap nghién cuu

2.3.1.Phuong phap thu thap, ké thira va xir Iy s liéu

Nghién ciru két hgp phuwong phap thu thap s6 liéu dinh tinh va dinh lugng. Thang 4 nam
2021, nhom nghién ctru da tién hanh phéng van 30 ho dan trén dia ban huyén Binh Chéanh,
TP.HCM dé thu thap s lidu lién quan dén nghién ctru. Bén canh d6, nghién ctru sir dung
phuong phap xdy dung bo tiéu chi dé danh gia mtrc d6 quan trong cta bo tiéu chi vé kha ning
ap dung giai phap SUDS cua 10 chuyén gia va chinh quyén dia phuong.

Nghién ctru thu thip va tong hop tai liéu, sé liéu tir cac dé tai nghién ctru da duoc cong
b trong va ngoai nudc c6 lién quan dén qua trinh do thi hoa, cac cong trinh SUDS, mé hinh
EPA-SWMM. K& thira sd liéu tir dé tai nghién ctru khoa hoc c?ip Dai hoc Qudc Gia Thanh
Phb H) Chi Minh ma s C2021-24-01 “Dénh gia co hoi va thach thic phat trién hé thong
thoat nudc bén viing giam nhe rui ro ngap lut tai TP. HO Chi Minh”, du 4n va quy hoach hé
théng thoat nudc, chéng ngép da dugc thyc hién trén dia ban TP.HCM. Nghién clru st dung
cac bao cao, théng ké vé hién trang sir dung dét, dan sd, kinh té—xa hoi, hé théng thoat nudc,
hién trang ngap lut tai khu vuc nghién ciru theo bao cao cudi nim 2020 cua Uy ban nhan dan
huyén Binh Chanh dé danh gia hién trang va xay dung mé hinh EPA-SWMM. Céc ban do,
s6 liéu c6 lién quan nhu: Ban dd dia gidi hanh chinh, luong mua, myc nudc, cao do dia
hinh,... cia huyén Binh Chanh ndm 2018 va nam 2019. Tir d6, tong hop va phén tich cac ndi
dung, phuong phap da dé ra nham hoan thién muc tiéu nghién ctru va dua ra két qua toi wu
nhat.

2.3.2. Phuong phap mo hinh toan EPA-SWMM

Mo hinh SWMM m6 phéng quan hé gitra mua va dong chay tran, SWMM st dung m6
hinh ho chura phi tuyen de udce tinh dong chay mat (Surface Runoff) do lugng mua tao ra trén
mdi tiéu luu vire. Mi tiéu luu vire dwoc mé hinh hoa duéi dang hinh chit nhat dugc phan
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chia theo dia hinh va ha ting hién hiru v&i cac loai bé mit dat co thé chia thanh hai loai chinh:
Bé mat tham va khong tham c6 d§ doc luu vuc S va chiéu rong W chay hudng ra mot cira xa
duy nhit.

Mua Béc hoi
ﬂ A
d B —> Q
_____ 4 EL_""""_ﬂ"_"""""""
Thim

Hinh 3. M6 hinh m6 ta dong chay mat.

Tiéu luu vuc chira dong chay vao tir lugng nudc roi (mua va tuyét tan) va dong chay ra
bao gdm: thim, bay hoi va chay tran. Luu lugng dong chay tran Q dugc sinh ra khi d6 sau
nudce trong mdi hd chira vuot qua mire luu trit ds, trong d6 phuong trinh hé s6 nhdm Manning
duogc st dung dé biéu thi toc do dong chay theo thé tich Q (m?/s) nhu:

Q=2w(d - dys/is: )

Trong d6 Q 1a Iuu lugng dong chay mit sinh ra trén mdi tiéu luu vuc (m*/s); n 13 hé sb
nham Manning; W 1a chiéu rong tiéu luu vuc (m); d 1a 6 sau nudc trén luu vue (m); ds 1a do
sau nudc c6 thé trir trong luu vue (m); S 1a d6 doc luu vue (m/m).

Hé théng thoat nudc duoc tinh toan dya trén dit liéu moé hinh EPA-SWMM mo6 phong
hé thdng thoat nuéc khu vuc phia Ty va Nam TP.HCM, bao gdm khu vuc huyén Binh
Chanh. Do dbc dia hinh cua tung tiéu luu vue duoc xéac dinh truc tiép trén ban dd sb hoa cua
luu vue. Ti 1€ phén tram khong thdm so véi dién tich duge udc tinh theo co ciu sir dung dat
lau dai 50-75%. Toan bo luu vure duge so @ hoa thanh 380 nut, 395 tuyén cong thoat nudc
véi bién trieu duoc gan ¢ 11 cuira xa. So dd hién trang dugc trinh bay nhu Hinh 4.

S4 liéu khi tuong bao gém: S6 lidu lugng mua, bdc hoi, 36 Am, nhiét do,... Tuy nhién,
sb lugng vé bdc hoi, dd Am, nhiét dj,... it anh huodng dén hién tugng ngap lut d6 thi nén
nghién ctru chi quan tdm dén s6 liéu mua. Nghién ctru sir dung s liéu mua thoi doan 15 phut
tai tram Tan Son Hoa dé tinh toan, mo phong tinh hinh ngap ctia khu vyre nghién ciru theo dit
lidu tran mua lich str ngay 25-26/11/2018 trong 24 gid voi tong lugng mua 1én t6i 382,5mm
(Hinh 5a—5b).
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Hinh 5. (a) Biéu d6 myc nuéc tridu tinh toan (Ngay 25-26/11/2018, tram Phii An); (b) Biéu 6 muwa
tinh toan (Ngay 25-26/11/2018, tram Tan Son Hoa).
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Hinh 4. So d6 m6 phong mang luéi thoat nude ciia khu vire nghién ciru.

Muc d¢ phu hop cia mo hinh va di li€u quan sat dugce danh gia dua trén cac hé¢ s6 NSE
(Nash—Sutcliffe) [19], va hé s6 twong quan R2.

Nghién ctru dé xuat 02 kich ban dé tiét giam cuong d6 dong chay, dam bao hé thong
thoat nude hién hitu ¢6 thé tiéu thoat nude:

- KBI: Kich ban tang kha nang luu trit tam thoi dé tai sur dung nudc mua;

- KB2: Kich ban lam giam Iuu lugng dinh ctia dong chay.

SUDS duoc thyc hién bang cach sir dung cong nghé tac dong lam cham dong chay LID
dugc mo phong bang mo hinh EPA-SWMM dé danh gia hiéu qua hoat dong ctia giai phap
thu nudc mua: Thung chira nudc mua; va giai phap cai tao mat phu d6 thi: Mai nha xanh,
vudn mua va via hé tham.

Nghién ctiru mé phong cac giai phap SUDS cho cac tiéu luu vuce bi ngdp ung theo két
qua danh gia kha nang lam viéc ctia hé théng thoat nudce trong diéu kién thoi tiét bat loi (tran
mua cuc doan ngay 25-26/11/2018 16n nhat trong lich sir). S5 lugng cac giai phap SUDS
duoc ap dung trén mdi tiéu luu vuc duge xay dung dya trén danh gia mirc d6 phu hop vé kha
nang ap dung cac giai phap SUDS tai khu vuc nghién ctru ctia cac bén lién quan, bao gom
danh gia mtic d6 pht hop cta chinh quyén dia phuong, nguoi dan va chuyén gia. B6 tri giai
phap thu nudc mua véi dién tich ap dung 13 0,13% va dién tich khong thdm 14 10% cho mdi
tiéu luu vuc. B6 tri giai phap cai tao mat pha do thi véi dién tich ap dung cho cac giai phap
la: Mai nha xanh v¢i dién tich ap dung 1a 10% va dién tich khong tham 1a 35%; Vuon mua
v6i dién tich ap dung 1a 15% va dién tich khong thim 1a 25%; Via hé tham véi dién tich ap
dung 1a 8% va dién tich khong tham 1a 25% cho mdi tiéu luu vuc.

M&i dé xuat nham cung cap cac giai phap khac nhau trong viéc quan 1y lugng nudc mua
hinh thanh nén dong chay mit. Tty thudc vao dic diém cua timg khu vuc ciing nhu kha nang
kinh té cta dia phuong dé dé xuat ap dung cac giai phap phi hop véi nhu cau thyc té. Viéc
ap dung céc giai phap nay dugc thuc hién don 1¢ (Kich ban ting kha nang luu trit tam thoi dé
tai str dung nude mua: Thu nude mua) hodc két hop véi nhau (Kich ban lam giam luu lugng
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dinh cua dong chay: Mai nha xanh, via hé thim va vuon mwa) nham dat két qua cao nhat
trong viéc ap dung céac giai phap SUDS.

Node 11/25/2018 20:30:00
Flooding
1.20
240
3.60
4.80
CMS

Chu thich
O Nut ngép
[ ] Tiéu luu vue ap dung SUDS
[ Tiéu luu vuce khong ap dung SUDS

Hinh 6. Ban d6 mé phong céc tiéu luu vuc 4p dung SUDS.

2.3.3.Phuong phap diéu tra xa hoi hoc

Khao sat thuc té dé thu thap thong tin vé hién trang ngap, hién trang hé théng thoat nudc
va hién trang st dung dét tai khu vuc nghién clru nham phuc vu cho céng tac xay dung va
kiém dinh mo hinh EPA-SWMM.

Thu thap va phong van ¥ kién chuyén gia va chinh quyén dia phuong nham phuc vu cong
tac xdy dung bo tiéu chi dé Iya chon giai phap SUDS phu hop véi tinh hinh thyc té tai khu
vuc nghién ciru. Nghién ciru phan tich s liéu thir cap ké thira tir nhitng nghién ctru trude dé
xay dung b ti€u chi lya chon giai phap SUDS dugc xem xét va liét ké. Sau khi cac ti€u chi
dugc thiét 1ap s& tién hanh phong van 10 chuyén gia va chinh quyén dia phuong trong cac
linh vuc vé quy hoach d6 thi, méi truong, cép thoat nudc, thuy luc,... thong qua hinh thic
phong vén sau va khao sat dién tir 4 xac dinh, thong nhit nhitng tiéu chi dugc lya chon. Bén
canh d6, b cau hoi con xay dung dua trén kha nang ap dung cac giai phap SUDS d6i voéi
khu vue dang d6 thi hoa, huyén Binh Chanh. Cac giai phap dugc chuyén gia va chinh quyén
dia phuwong danh gia dya trén mirc 46 phu hop ciia cac giai phap véi tinh hinh thuc té tai dia
phuong nham dam bao thyuc hién dﬁy du cac tiéu chi SUDS bén viing vé mit kinh té, xa hoi
va moi truong.

Thu thap ¥ kién cta nguoi dan véi tong sd phiéu 1a 30 phiéu véi hinh thirc phong van
truc tiép. Pia diém dé tién hanh phong van duoc lua chon dua trén bao céo ngép héng nam
ctia Trung tdm Chdng ngap Thanh phé H6 Chi Minh (FCC), bao cdo nim cua Phong Quan
ly D6 thi Huyén Binh Chanh va thong tin dugc dua trén cac trang bao dién tir cia Huyén
Binh Chéanh. O mdi khu vuc xay ra tinh trang ngap lut, 1-2 ho dan dai dién dugc lua chon
lay y kién khao sat. Muyc dich cua cudc khao sat nay 1a danh gia mac do va chudng cua cong
déng ddi voi SUDS: Thu nude mua, mai nha xanh, vudn mua va via hé thAm. Vi vay, viéc
trién khai 4p dung céc giai phap rat can sy dong thuan tir phia cac ho dan dia phuong. Tuy
nhién, day 1a nghién ctru dinh tinh, nén viéc thu thap thong tin chi nging khi luwgng thong tin
bdo hoa dé co thé tra 161 cac muc tiéu va cac cau hoi nghién ctru [20].
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2.3.4. Phuong phap xay dung bo ti€u chi

Nghién ctru str dung phuong phéap xay dung bo tiéu chi dé do ludng tinh bén vimg cia
SUDS va kha ning ap dung SUDS tai khu vyc nghién ctru. Phuong phap nay lién quan dén
nhiéu dbi twong trong qua trinh lya chon cac khia canh bén vimg vé mat kinh &, xa hoi va
mdi truong. Cac tiéu chi va chi s6 bén vimg ctia SUDS dugc xac dinh dua trén két qua nghién
ctru van dé quan ly UDS & Algeria [21], cac chi thi gdn ddy cua chinh phu vé phat trién bén
virng (13/CT-TTg, 20/5/2019) v céc tai liéu nghién ctru vé tinh bén vimg lam co sé nghién
ctru xay dung bd ti€u chi so bd dugc trinh bay trong chi thi.

3. Két qua va thio luan
3.1. Két qud hiéu chinh, kiém dinh mé hinh

3.1.1.Két qua hiéu chinh mo hinh véi tran mua thang 11 ndm 2018

Dung phuong 4n hién trang dé kiém nghiém mo hinh bang cach so sanh nhiing diém
ngap c6 duoc tir viec md phong bang mo hinh vaéi diém ngép tir khao sat thuc té. Két qua mo
phong so sanh véi thue t& dugce goi 1a phuong an hién trang. So sanh sb tuyén duong xuat
hién ngdp tir khao sat thyc do tran mua ngay 25/11/2018 (Trung tdm diéu hanh chuong trinh
chdng ngap nudc TP.HCM, 2018) voi két qua tir viéc chay md hinh EPA-SWMM la 11 tuyén
ngap thyc té va sd tuyén ngap c6 dugc do chay mo hinh lals tuyén ngap, nhu vy ty 18 mo
phong thanh cong ctia mo hinh khoang 73,33%. Vi hé s6 NSE giira thuc do va mo phong
cua 15 tuyén ngdp dat 0,92 va h¢ sb twong quan R? dat 0,89. V&i két qua hiéu chinh hién
trang, cho thdy mo hinh c6 kha ning tai hién tinh trang ngap ¢ khu vuc huyén Binh Chanh.
(Hinh 7a).
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Hinh 7. (a) Két qua so sanh giita gi4 tri thuc do va mé phong hidu chinh mé hinh tran mua ngay
25/11/2018; (b) Két qua so sanh gifra gia tri thuc do va mo6 phong kiém dinh m6 hinh trin mua ngay
22/5/2019.

3.1.2. Két qua kiém dinh mé hinh véi tran mua thang 5 nam 2019

Két qua kiém dinh cac thong s6 md hinh EPA—-SWMM thong qua tinh toan véi trdn mua
ngay 22/5/2019 trong 3h thoi doan 15 phat tram Binh Chanh, tong lwong mua 1a 65,4 mm,
két qua mo phong cac tuyén ngap gitta tinh toan va thuc do. So sanh s tuyén duong xuét
hién ngép tur khao sat thuc do (trung tdm quan ly ha téng k¥ thuat, so Xay Dung thanh phd
TP.HCM, 2020) dugc trinh bay trong Hinh 7b. H¢ s0 NSE gitra thyc do va m6 phong cua 5
tuyén ngap dat 0,89 va hé sé twong quan R? dat 0,83.

Dua vao két qua kiém dinh d¢ sau ngap tai cai myén duong cho théy, duong biéu dién
d6 sau ngap gitra thuc do va mo phong 1a twong dong. M6 hinh du diéu kién dé mo phong
cho dién bién ngp tng tai khu virc huyén Binh Chénh.
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3.2. Danh gia kha nang dp dung SUDS

3.2.1. Két qua mo phong SUDS

Mo phong kich ban: Tang kha nang luu trir tam thoi dé tai st dung nude mua (KB1) va
lam giam Iuu lwong dinh ciia dong chay (KB2). Két qua chay md hinh trude va sau khi da ap
dung céc giai phap SUDS trong diéu kién lugng mua cuc doan trong 24h ngay 25-26/11/2018
tai tram Tan Son Hoa va muyc nudc tridu dién hinh cling ngay tai tram Phu An, cho két qua
nhu sau:
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Ctra thoat nudc

Hinh 8. Biéu db tdng lugng tai cac cira thoat nude trude va sau khi 4p dung SUDS.

Sau khi 4p dung céc giai phap SUDS theo 2 kich ban, tong luong thoat nudc tai cic ctia
xa c6 do giam so voi trude khi ap dung SUDS, giam 18,65 tricu lit véi KB1 (Kich ban ting
kha nang luu trlt tam thoi dé tai sir dung nudc mua) va giam 100,27 triéu lit voi KB2 (Kich
ban lam giam Iuu lugng dinh cia dong chay) (Hinh 8).
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Hinh 9. Biéu db luu lugng t6i da tai cac cira thoat nudc trude va sau khi 4p dung SUDS.

Luu lugng dinh tai 11 ctra thoat nudce cia khu vuc huyén Binh Chanh xuét hién cao nhat
tai ctra xa 9 v6i luu luong toi da 13 2,59 m3/s. Két qua so sanh dudng qua trinh luu lwong tdi
da tai cac cira xa cho thiy, KB2 véi cac giai phap lam giam luu lugng dinh cua dong chay
mang lai hiéu qua giam ngap dang ké vé6i tong luu lwong dinh tai cac cira xa giam 0,15 m¥/s,
giam nhiéu nhat tai cira xa 5, v6i tong luu luong dinh giam 0,08 m*/s. KB1 voi giai phap luu
trir tam thoi dé tai st dung nudc mua tuy mang lai hiéu qua giam ngap déng ké véi tong
luong ngap giam 18,65 tri¢u lit, nhung luu lugng dinh tai cac ctra thoat nudc khdong mang lai
hiéu qua cao (Hinh 9).
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Tir két qua Hinh 10 vé dudng qué trinh luu lugng thoat nudc tai cira xa 2 (Hinh 4 vi tri
ctlra x4) sau khi ap dung céc kich ban thoat nuc giam ngap cho thdy, 2 kich ban déu mang
lai hiéu qua giam ngap dang ké: Giam 5,53 m*/s (9,4%) so véi KB1 (Kich ban ting kha ning
lwu trir tam thoi dé tai st dung nude mua) vi khi 4p dung cac giai phap SUDS cho céc luu
vuc ndm trén tuyén thoat nudc thi mot phan lugng nude duoc gitr va trir lai trong cac thing
chira nudc; va giam 7,99 m*/s (13,58%) so v6i KB2 (Kich ban 1am giam lvu luong dinh ciia
dong chay) vi lugng nudc duge thim vao dit tai cac via hé thdm, vudn mwa va mot phan
duogc tam gilt va chay chdm & khu vuc mai nha xanh.
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Hinh 10. Biéu d4 Iuu lwong tai cira xa 2 trudc va sau khi 4p dung SUDS.

Ttir két qua mo phong cac kich ban cho thdy, cac giai phap SUDS dem lai hiéu qua giam
ngap dang ké:

- KBI (Kich ban tang kha nang luu trit tam thoi dé tai sit dung nuwéc mua): Sau khi bd
tri cac thung chira nudc mua va tién hanh chay mo phong trén mo hinh EPA-SWMM, két
qua cho thdy giai phap thung chira nuéc mua mang lai hiéu qua nhat dinh trong viéc giam
thiéu tinh trang qua tai cta cong thoat nude. Tuy nhién, giai phap nay khong mang lai hiéu
qua cao véi thoi gian ngap va tong luong ngap giam khong nhiéu khi lap dit cac thung chira
nudc mua: Thoi gian ngap giam 0,43 gid (2,68%) va téng luong ngap giam 298 trigu lit
(0,52%), kha nang luu trit tang 22,73mm (14,64%) so vai trude khi ap dung kich ban.

- KB2 (Kich ban lam giam luu lugng dinh cta dong chay): Luong nudc mua bi thim
ctia kich ban nay tang 1én 19,15mm (50,2%), thoi gian ngap giam 3,06 gid (22,85%) va tong
lwong ngap giam 8.467 triéu lit (17,24%) so v6i trude khi ap dung kich ban. C6 thé thay, cac
giai phap SUDS: Mai nha xanh, vuon mua va via hé thAm mang lai hiéu qua déng khich 1¢.
(Hinh 11).
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Hinh 11. Két qua so sanh hiéu qua giam ngap cia cac kich ban.
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Tir cac két qua trén cho thiy, 2 giai phéap 1a thu nude mua va cai tao mat phi do thi déu
mang lai hiéu qua giam ngdp, giai phap cai tao mat phu d6 thi c6 tinh hiéu qua va kha thi cao
hon so véi giai phai phap thu nu¢e mua. Tuy nhién, moi giai phap déu c6 nhitng mat trai cia
no6. Thi vay, dé c6 thé lya chon phuong phap t6i wu nhat cho khu vuc dang do thi hoa huyén
Binh Chanh, nghién cuu tién hanh danh gia hi¢u qua vé mat kinh té, x3 hdi va moi truong
thong qua khao sat cac bén lién quan dé xay dung bo tiéu chi lwa chon giai phap SUDS va
danh gia kha nang ap dung SUDS tai khu vuc nghién ctru.

3.2.2. Lua chon SUDS duva trén b0 tiéu chi

a) Két qua xay dung bo tiéu chi lya chon SUDS

Nghién ctru xay dyng bg tiéu chi so bo dua trén bd chi thi s6 13/CT-TTg ngay 20/5/2019
ctia chinh phu vé phat trién bén viing va dua trén két qua nghién clru véan dé vé quan ly UDS
0 Algeria [21]. Tt b tiéu chi so' b, can cir vao tinh hinh thyc té tai dia phuong va két qua
tham van y kién 10 chuyén gia va chinh quyén dia phuong, nghién ctru tién hanh tong hop
va lua chon céc ti€u chi dugce danh gia cao, diéu chinh, loai bo va bd sung cac ti€u chi phu
hop véi thuc tién dia phuong, tur do, dé xudt b tiéu chi sau nham lya chon SUDS dam bao
tinh bén viing vé mit: Kinh té, xa hdi va méi truong.

Bang 3. Cac tiéu chi lya chon SUDS phu hop véi diéu kién tai khu vuc nghién cu.
Vin dé Chi thi
Kinh t&/ Tai chinh ~ Chi phi x4y SUDS la giai phap thoat nu6c gitp tiét kiém chi phi cho dia
dung, bdo quan  phuong o o
Giam ton that vé tai chinh trong viéc ting pho véi cac van de ve
) ngdp lut (nhu néng duong, nang nén, xay de bao,...)
Kinh té dia Giam nhu cau cap nuéc sinh hoat
phuong Tai st dung nudc mua cho hoat dong sinh hoat, ndng nghiép

Tiéu chi

Phat trién néng nghiép d6 thi (trdng rau xanh trong cac ho gia
dinh) i
Giam chi phi dieu hoa khong khi

Xa hoi Su hai long cia  Su hai 1ong vé& chat lwong méi trudng sau khi 4p dung SUDS
nguoi dan Su hai 1ong v& kha ning hoat dong cua cac giai phap SUDS
Y thic cua Y thirc cua ngudi dan dbi voi vin d& vé moéi truong (ngdp lut do
nguoi dan thi) . )
Su tham gia cua cong dong trong cong tac trién khai thyc hién cac
giai phap SUDS
Tao dung két ndi moi quan hé gilt con nguoi vai mdi trueong song
) vy nhiér}
Chat lugng méi  Han che nguy co ngép lut
truong song Gop phin ting my quan d6 thi
Tang kha ning chéng chiu va thich tmg véi cac anh hudng cua
) thién tai‘, BDKH va NBD N
Moi truong Chat lvong méi  Giam nong d6 cac chat gy 6 nhiem

truong  khong
khi

Ty 1¢ khong
gian xanh

Pa dang sinh
hoc

Cai thién chat lugng khong khi trong nha
Mirc d6 hai 1ong cua ngudi dan véi cht luong khong khi
Téang ty 1€ khong gian xanh (tinh theo cay xanh)

Tao hanh lang cu tra cho céc loai dong, thuc vat

Tiéng dn Giam thiéu tiéng on
Chat lwong  Bao vé ngudn nude khoi 6 nhidm trong hé théng thoat nude va noi
nudc tiép nhan nudc thai

Chét lwong ngudn nudc tai st dung
Ning suét hoat déng cta hé théng thoat nudc
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Véan dé

Tiéu chi

Chi thi

Hé thong thoat
nudc

Giam thiéu tran cac chit 6 nhiém ra méi trudng

Giam tai luong 6 nhiém thai ra

H¢ théng thoat nudc hoat dong hi¢u qua trong diéu kién mua lon

Luva chon SUDS dua trén bd tiéu chi
Nghién ctru str dung phuong phép diéu tra xa hoi hoc: Thu thap ¥ kién cta chinh quyén
va nguoi dan dia phuong dé danh gia kha nang ap dung SUDS vé mat kinh té va xa hoi; Tham
van y kién chuyén gia ¢ danh gia kha nang giam ngp va cai thién chét luong méi truong tu

nhién.
Bang 4. Danh gia kha nang ap dung SUDS theo bd tiéu chi.
Giai phap tang kha
ning luu trir tam Giai phap giam luu lwgng dinh cia dong chay
Tiéu chi thoi
Thu nudc mua Mai nha xanh Vuon mua Via hé thdm

Kinh té Cao: o Thép: Cao: Trung binh:
- Chi phi xdy dung/ bao - Giam nhu cdu cap - Chi phi xdy dung, - Chi phi xy dung - Dién tich xay
quan nudc bao dudng cao thap dung 16n de luu trir
- Kinh té dia phuong - Tai st dung nudc - Tang san lugng cdy  nudc mua

mua vao sinh hoat trong  (rau,  cu,

) qua,...)

Xa hoi Trung binh: Thap: ) Cao: Trung binh:
- Sy hai long cua ngudi - Yéu ciu khong gian - Kho thay d6i nhin - Tao canh quan - Tang my quan do
dan xay dung thiét bi nhdn tr nguoi st - Tang kha nang thi

- Y thitc clia nguoi dan
- Chét luong mdi truong
song

Moi truong

- Chit lugng mdi truong
khong khi

- Ty 1¢ khong gian xanh
- Da dang sinh hoc

- Tleng on

- Chét lugng nudc

- Hé théng thoat nuwde

- Béo tri, bao dudng
thuong xuyén

Thép:

- Giam 4p lyc 1én hé
théng thoat nudc

- Pam bao ngudn
nuéce tai st dung

dung
- Can tinh thém tai
trong cho mai nha

Cao:

- Cai thién chat
lwong khong khi, 6n
dinh nhiét 46

- Tao khong gian
xanh

chéng chiu cta thién
tai

- Sy tham gia cua
cong dong

Cao:

- Cai thién
lugng khong khi
- Téng ty 1€ cay xanh
- Tao hanh lang cu
trd cho dong, thuc
vat

- Giam tai luong 0
nhiém thai ra

chét

- Pugc sy dong

thuefm cua cong
dong

Cao: B

- Giam 6 nhiém
khong khi

- Giam 4p dung lén
hé thong thoat nudc
- Giam tai 6 nhidm
chit thai

Nhin chung, cac giai phap SUDS khi 4p dung tai khu vie dang d6 thi hoa, huyén Binh
Chanh da phan déu dap tmg cac tiéu chi vé moi trudng, tuy nhién cling gap phai khong it
thach thirc boi sy phu thudc nhidu vao cac bén lién quan v€ kha nang chi tra, bao tri bao
dudng va hiéu qua giam ngap cua SUDS. Dua trén két qua danh gia mtc d6 phu hop cia
SUDS véi b tiéu chi, can tap trung vao giai phéap vuon mua va via he tham boi nhom giai
phap nay dat hiu qua vuot trdi khi so sanh ca vé chi phi, sy ddng thuan, hiéu qua giam ngap
va dam bao tinh ben vitng vé méi trudng. Tuy nhién, viée lua chon giai phap nao ciing can
nghién ctru thyuc té theo khu vuc boi viée xdy dyng giai phap c6 thé mang lai hiéu qua cao va

loi ich chi phi cao hon d6i véi cac dy an dau tu xdy moi.

b) Két qua khao sat cac bén lién quan

Trong khi két qua tir mé hinh héa s& dua ra cac quan diém vé mit ki thuat, con khao sat
truc tiép tr cac bén lién quan cho thay nhan thirc va kha nang ap dung SUDS tai dia phuong.
Dudi day 1a ket qua khao sat cac bén lién quan:
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Hinh 12. Két qua khao sat chuyén gia va chinh quyén dia phuong vé Iya chon SUDS.

Két qua thu thap y kién chuyén gia va chinh quyén dia phuong cho thdy, cac giai phap
vuon mua, via hé tham 1a cac giai phap duoc danh gid 1a phu hop véi dic diém cua khu vye
nghién ctru véi mirc @6 phit hop 1a 90% dbi voi giai phap vudn mura va 80% ddi véi giai phap
via heé thAm. Tiép dén 1a cac giai phap hé thong thu nudc mua ciing duge danh gia 1a phu hop
v6i mirc d6 phu hop duge danh gia 1a 60%. Cudi cung 14 giai phap mai nha xanh dugc danh
gi4 1a it phu hop nhat véi muc d6 phu hop duoc danh gia 1a 20%, mic do danh gia khong
phu hop 1a 50% va 30% con lai la y kién trung 1ap (Hinh 12).

Két qua tong hop ¥ kién khao sat nguoi dan dia phuong cho thay giai phap via he tham
1a giai phap dugc uva chuong nhat v6i sy chap thuan cho giai phap nay 1a 74% trén tong sb
h6 déan duoc lay y kién. Giai phap vuon mua 1a giai phap thtr 2 duge ngudi dan va chudng
v6i sy ddng thuan 1a 63%, day 1a mot trong nhiing giai phap phd bién nhat dugc trién khai
thyc hién ¢ nhidu nudc trén thé gidi. Thir 3 12 giai phap hé thong thu nude mua véi ty 16 dong
thudn 1 44%, nuéc mua duoc thu lai tir cac hd chira, bé chira trong nha. Mic du giai phap
mai nha xanh cé kha nang giam luu luong dong chay, nhung nhin chung, loai giai phap nay
it duoc nguoi dan wa chudng nhat véi mirc d6 khong dong thuan 14 57% trén téng s6 ho dan
duoc 13y ¥ kién. Giai phap nay du‘o‘ng nhu con kha xa la nén da sb hg dan déu khong chap
nhan hoac khéng co y kién ddi véi giai phap nay. Khi dugc hoi cy thé vé giai phap nay, nguoi
dan deu thdy kha ning phi mot 16p thuc vt trén mai nha cta ho la diéu khong thé thuc hién
vi rat khé c6 thé chim soc va kha ning s& c6 su xuat hién cua nhiéu loai con trung (Hinh 13).
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Hinh 13. Két qua khao sat ngudi dan vé lya chon SUDS.
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Sau khi tong hop két qua khao sat ctia cac bén lién quan cho thdy giai phap via hé thém
va vuon mua dugc ua chudng va danh gia phu hop voi khu vue nghién ctru nhat (77%), tiép
theo la giai phap hé thong thu nudc mua (53%) va cudi cung 1a gidi phap mai nha xanh (14%).

4. Két luan

Nghién ctru st dung ph@fm mém EPA-SWMM di duoc hiéu chinh va kiém dinh kha t6t
cho md hinh thoat nude cho khu vuc Binh Chanh, sau d6 mo phong 2 kich ban ép dung giai
phap SUDS: Kich ban ting kha ning luu trit tam thoi dé tai sar dung nuéec mua (Thu nudc
mua); va kich ban lam giam Iuu lugng dinh ctia dong chdy (Mai nha xanh, vudn mua va via
hé tham). Két qua sau khi chay mé phong céc giai phap SUDS theo kich ban dé xuat dugc
thuc hién bang cach mé phong LID bang mé hinh EPA-SWMM cho thay cac giai phap da
mang lai hidu qua giam ngap dang ké: Giai phap thu nudc mua véi thoi gian ngap giam 0,43
gio (2,68%) va tong lugng ngap giam 298 tridu lit (0,35%); va giai phap cai tao mat phi d6
thi véi thoi gian ngap giam 3,06 gio (22,85%) va tong luong ngdp giam 8.467 tridu lit
(17,24%). Tir két qua phan tich trén cho thiy, giai phap ci tao mat phii d6 thi c6 tinh hi¢u
qué va kha thi cao hon so véi giai phap thu nudc mua. Két qua lwa chon giai phap SUDS dua
trén mirc d6 phi hop véi bo tiéu chi duge dé xuét, can tap trung vao giai phap vuon mua va
via h¢ tham boi nhom giai phap nay dat hiéu qua vuot trdi khi so sanh ca vé chi phi, sy dong
thuén, hiéu qua giam ngdp va dam bao tinh bén ving vé moi truong. Qua két qua thu thap y
kién ctia 10 chuyén gia va chinh quyén dia phuwong cho thiy, cac giai phap vuon mua, via he
thidm duoc danh gia 1a phi hop véi dic diém cua khu vuc nghién ctru voi murc d6 phu hop la
90% dbi véi giai phap vudn mua va 80% ddi v6i giai phap via hé tham, tiép dén 1a cac giai
phép hé thdng thu nuéc mua ciing dwoc danh gia 13 phu hop v6i mie d6 phu hop 1a 60%,
cudi cing 1a giai phap mai nha xanh duoc danh gia 1a it phii hop nhat véi mirc do phu hop
duogc danh gia 1a 20%. Két qua thu thap ¥ kién cta 30 ho dan tai dia phuong cho thay, giai
phap via hé thim 1a giai phap duoc ua chudng nhat véi sy chap thuan 1a 74%, tha 2 1a giai
phap vuon mua véi sy dong thuan 1a 63%, thtr 3 1a giai phap hé thong thu nudc mua vai ty
1¢ dong thuan 1a 44%, cudi cung 1a giai phap mai nha xanh véi mirc d6 khong dong thuan 1én
dén 57%, giai phap nay duong nhu con kha xa la nén da s6 ho dan déu khong chip nhan hodc
khong c6 ¥ kién ddi voi giai phap nay.

Két qua nghién ctru cung céap thong tin cho viée lya chon giai phap SUDS phu hop v6i
diéu kién thyc té tai khu vuc dang d6 thi hoa ¢ huyén Binh Chanh. Sau khi danh gia vé mat
k¥ thuat, kinh té, xa hoi va moi truong thi 2 giai phap 1a via hé thim va giai phap vuon mua
dugc danh gia 1a phu hop va dugc ua chudng nhat tai khu vyc nghién ctru. Cac giai phap
SUDS dugc dé xuét ¢ huyén Binh Chanh gitp tang kha nang giam ngép trong cdc trdn mua
16n, nghién ctru ndy c6 thé xem xét 4p dung & TP.HCM va céc thanh phd khac c6 cung khi
hau va dic diém dia hinh.

M6 hinh EPA-SWMM con ¢6 kha ning tinh toan ndng d6 cac chat 6 nhiém trong céc
tran mua va danh gia kha ning giam tai cic chat 6 nhidém ctia SUDS. Tuy nhién, nghién ctru
con han ché vé thoi gian thuc hién ciing nhu ngudn dit lidu phan tich chua di day nén mo
hinh chi dung lai & viéc phén tich hién trang ngdp va mé6 phong kich ban lam giam luu lugng
dinh cua dong chay va tang kha nang luu trir tam thoi de tai sir dung nuéc mua. Do do, dé
nghién ctru tai mang tinh thyc tién, can c6 nghién ciru tiép theo dé danh gia ndng do cac chit
6 nhiém va dé xuat giai phap khéc phuc.

Pong gép cia tic gia: Thu thap, phéan tich, xir Iy sb liéu: N-T.M.L., NN.H.G., H.V.H.,
L.V.T.; Viét ban thao bai bao: N.T.M.L.; Xay dung ¥ tuéng nghién ctru: C.N.X.Q.; Lua chon
phuong phép nghién ciru: C.N.X.Q., T.D.D.; Chinh sura bai bao: T.D.D., H.V.H.

Loi cam on: Nghién ctru duoc tai trg bai Dai hoc Quéc gia Thanh Phd HO Chi Minh (PHQG-
HCM) trong khuén kh6 Dé tai ma s6 C2021-24-01.
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Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong duoc sao chép tir nhiing nghién ctu trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: The uncontrolled urbanization and the situation of climate change are one of the
causes of local inundation. This study aims to evaluate the applicability of the Sustainable
urban drainage solution (SUDS) in the urbanizing area, Binh Chanh district. The Storm
Water Management Model (EPA-SWMM) is used to simulate two scenarios for applying
SUDS solutions: The scenario of increasing temporary storage capacity for reuse rainwater
(Scenario 1) and reducing peak discharge of stormwater runoff (Scenario 2), design SUDS
selection criteria combined with a survey of 30 households, 10 experts and local government
to assess the applicability of SUDS. The simulation results of the scenario have brought
about a significant flood reduction effect: Scenario 1 with flooding time decreased by
2,68%, and the total flood volume was reduced by 0,52%, and scenario 2 with flooding time
decreased by 22,85%, and the total flood volume was reduced by 17,24%. Furthermore,
based on the suitability with the proposed SUDS selection criteria with the survey of
stakeholders, our results indicate that the porous pavements and rain gardens solutions were
the most popular and suitable for the study area, followed by the rainwater harvesting finally
the green. The study results indicate that the SUDS have a significant flood reduction effect,
supporting urban flood risk management more efficiently.

Keywords: Urbanizing; Binh Chanh district; EPA-SWMM; SUDS.
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Tém tit: Xam nhap min (XNM) thudng xuyén c6 thé gay ra nhiing tac dong dén cac hoat
dong phat trién kinh t&—xa hoi cho mot vung, khu vuec. Dé lam 15 nhitng tac dong do XNM
dén vung ven bién tinh Nam Dinh va Thai Binh, nghién ctru nay da tién hanh xay dung bo
chi s6 phan tich tinh dé bi t6n thuong (TDBTT) tir d6 danh gia rui ro (RR) va phén cap tac
dong. Bo chi s6 danh gia TDBTT gdm 27 bién co trong sd, dugc lya chon nham phan tich vé
tinh nhay, do phoi bay va kha nang tiing pho cho 243 xa trong vung nghién ctru. Cac phuong
phap diéu tra, phong van, thong ké duoc ap dung dé xac dinh gia tri cac bién va chuan hoa.
Két qua cho thdy s6 xa bi anh huong trong nhom kich ban (KB) tan suét tridu tir 125-149,
nhém KB nudc bién dang (NBD) tir 99111, trong d6 hon 80% s6 xa ctia tinh Nam Dinh bi
tac dong. Nghién ciru di tinh toan cho 5 cap ton thuong va RR, tuy nhién da phan cac xa déu
chiu ton thuong va RR & cép do 1-2. Két qua nghién ctru da cho théy, mic du tai mot sb xa
mirc d6 hiém hoa kha cao, tuy nhién v&i kha nang tmg pho t6t, thi mic do ton thuong va rai
ro ciing c6 thé rat thap hodc c6 thé khong xay ra.

Tir khoéa: Xam nhap min; Bo chi s6; Tinh d& bi ton thuong; Rui ro; Nudc bién dang.

1. Mé dau

Céc khu vuc c6 ving cira song giap bién nhu dong bang song Hong—Thai Binh ¢ nudce
ta luén phai ddi mat véi hién tuong XNM, d6 la quy luat hoan toan tu nhién khong thé tranh
khoi. Khong gidng nhu cac hiém hoa khac (bdo, 1ii, ngap lut v.v..), XNM c6 thé gay ra cac
thiét hai nho nhung trong thoi gian dai, néu khong co cac giai phap tng pho kip thoi thi tong
thiét hai c6 thé 16n hon so véi cac loai hinh thién tai khac [1-4]. Panh gié rui ro (DGRR) ¢6 thé
duoc xé4c dinh dua trén TDBTT va mirc d6 hiém hoa. TDBTT duge x4c dinh dwa trén muc d6 phoi
bay, tinh nhay va phuc hoi, va kha ning tmg phé. Chinh vi vay, PGRR thién tai c6 thé gitp xac dinh
duge mot khu vuce cu thé c6 kha ning chiu RR cao hay thip. Tir d6, cac giai phap cu thé s& duoc dua
ra nham khéc phuc nhing diém con han ché trong cong tic phong chdng thién tai va tap trung hd tro
cho cac vung chiu RR cao, tranh dugc viéc dua ra cac giai phap khong phu hgp hodc & cac vung
khong phai 1a “dlem néng” [5-8].

Trong sb cac nghién ctru da dugc cong bd trén céac tap chi ctia nudc ngoai vé lap ban dd
cac ving bi ton thuong noéi chung, chi ¢ 9% cong trinh nghién ctru xac dinh TDBTT thong
qua cac phiéu diéu tra, s6 con lai thi dwa vao cac bao cdo thong ké tong hop [6]. O Viét Nam
hién nay ciing c6 mot sd nghién ciru danh gia anh huong ctiia d6 man dua trén cac phuong
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phap thi nghiém cho mot s d6i tuong cdy trong nhu ltia, hoa mau [10—11,13]. Bén canh d6
cac hoat dong nudi trong thity san nude ciing bi anh hudong do sdc dd man [12, 14-17]. Tuy
nhién, cac nghién ctru d6 moi chi dung lai & mic danh gia su tang giam d¢ man anh huong
dén cac giong loai riéng 1¢ ma chua c6 danh gia tong hop tac dong ciia XNM dén hoat dong
phat trién kinh té—x3 hoi ¢ dia phuwong. D¢ khic phuc han ché nay, mét sé nghién ciru ciing
da dua trén céc sb lidu théng ké va cac bd chi sd dé danh gia TDBTT ctia XNM dén mot sb
huyén ven bién tinh Nam Dinh va Thai Binh [18-19]. Tuy nhién, cac bé chi sb ndy con chua
xét toi tAm quan trong cua cac chi sd (trong sd) va méi danh gia TDBTT cho KB cu thé va
trong pham vi di¢n tich kha 16n (cap huyén), trong khi do dién bién XNM c6 thé rat khac
nhau giita cac xa. Thém vao d6 diéu kién kinh te—xa hoi cung nhu nang lyc va sy thich ing
v6i XNM cua cac xi ciing khac nhau, dan t6i cdp d6 dé bi ton thuong va RR ciing c6 thé
khac nhau. Vi vay, viéc xac dinh TDBTT va DGRR trén pham vi dién tich cang nho thi cang
dem lai hi€u qua cao trong cong tac quan ly RR trén toan ving ndi chung. Ké thira két qua
phan tich hiém hoa do XNM theo cac KB tan suét triéu va NBD trong bdi canh bién d6i khi
héu da thye hién cho 243 xa thu¢e 8 huyén ven bién tinh Nam Dinh va Thai Binh [20]. Nghién
clru nay tiép tuc xay dung bo chi s6 nhiam phan tich TDBTT va PGRR do XNM cho cac xa
thudc ving ven bién Nam Dinh va Thai Binh tuong tmg véi cac KB hiém hoa do XNM dién
ra trén khu vuec.

Pé xac dinh TDBTT va PGRR do XNM, nghién clru tiép can theo cac trinh ty nhu sau:
(1) Thu thap, phan tich danh gia hién trang XNM, nhiing ddi tuong chiu anh huéng va mirc
do thiét hai trong nhirng ndm gan ddy; (2) B¢ xuét cac chi sé nham danh gia TDBTT bao
gbm cac chi s0 v& d¢ nhay, murc d6 phoi bay va kha nang tng pho, c6 x¢ét toi tam quan trong
ctia cac chi s6 (trong so) (3) Phén cap tinh dé bi ton thuong theo céc cap tir thap dén cao theo
cac KB XNM do triéu cuong va NBD dudi tac dong cia bién doi khi hau; (4) PGRR do
XNM duya trén két qua phan tich TDBTT va hiém hoa. Cac phuong phap duoc ap dung bao
gbém: phuong phap diéu tra, phong van, phuong phap phan tich thong ké, phuong phap phan
tich hé thong phan cAp AHP (Analysis Hierarchy Process), phuong phap phan tich ban d6 va
ky thuat GIS.

2. Phuwong phap nghién ciru va thu thap s6 liéu

2.1. Tinh hinh XNM va cong tac phong chong thién tai khu viee nghién ciru
2.1.1. Tinh hinh XNM

Ving dong bang chau thd song Hong—Thai Binh ¢6 dién tich udc tinh khoang 17.000
km?. V&i 58,4 % dién tich dong bang séng Hong ¢ cao trinh thip hon 2 m, néu khong c6 hé
thong dé bién va dé ving cira séng thi ving dién tich nay hoan toan bi anh huong boi thuy
triéu do cao trinh viing mat dat bai song ngoai dé thuong cao hon cao trinh mit dat trong
dong chinh tir 3-5 m. Hé thong song Hong—Thai Binh d6 ra bién bang 9 cira song, gom: Cira
Pay, Ninh Co, Ba Lat, Tra Ly, Thai Binh, Vin Uc, Lach Tray, CAm va Bach Déng. O vinh
Biéc B c6 ché do nht tridu, ¢6 do 16n thuy triéu trong mot ngay thudc loai 1on nhit ¢ Viét Nam.
Mbt ngay c6 mot dinh tridu va mot chéan tridu (AH max dat t6i 3,5-4,0 m). Thoi gian triéu 1én
khoang 11 gior va tridu xudng khoang 13 gio. Do véy, song dinh triéu c6 thé tién vao siu trong
luc dia 1€n t61 hon 100 km, tiy thudc vao mua va & cac song khac nhau.

Qua sd liéu thyc do, su dién bién ctia d6 min trong song bién ddi theo cac mua, nho vé
mua 1 (VI-IX), 1én vé mua can (X-IV), tuy theo luong nude ngot tir thuong luu d6 vé va
d6 16n cuia thiy triéu, cua ludi song. Nhin chung, d6 man 16n nhat thuong xut hién vao thang
I va II. B6 man c¢6 xu hudng ting & dong chinh séng Hong va giam phia song Thai Binh.
Tinh trung binh nhiéu nam tir chudi s6 liéu do dac, chiéu dai xam nhap man 1%o xa nhét trén
song Thai Binh 13-49 km (tuy tung phan luu), Ninh Co 36 km, Tra Ly 51 km, Pay 41 km
va song Hong 1433 km.
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Hinh 1. Luu vuc séng Hf‘)ng—Théi Binh thudc 1inh thd Viét Nam [20].

2.1.2. Cong tac phong chéng thién tai

Nham chi dong phong chdng va tng pho kip thoi dat hiéu qua, giam thiéu thiét hai do
thién tai gay ra, Uy ban nhan dan tinh Nam Pinh va Théi Binh hang nam da thyc hién cac
hoi nghi tong két cong tac phong chdng thién tai va tim kiém ciru nan nham danh gia nhiing
diém da dat duoc, nhiing ton tai va nén ké hoach cho nim sau. Cung véi do la ké hoach
phong, chdng thién tai va tim kiém ctru nan cho céc giai doan 5 ndm, va cé ra soat theo timg
nam dé phu hop véi bdi canh méi & timg dia phuwong. Nhin chung céc ké hoach nay déu duoc
xdy dung véi cac myc tiéu: (1) Pam bao an toan tuyét ddi vé ngudi, giam thiéu thiét hai vé
tai san cua nha nudce va nhan dan; (2) Bao v¢€ an toan cho cac tuyén dé, ke, cbng, cac cong
trinh, vat kién trac, dic biét 1a cac tuyén dé trong diém da duoc xéac dinh qua cong tac kiém
tra, danh gia chat lugng trudc mua li bao; (3) Bao vé san Xuat va moi truong sinh thai; (4)
Néng cao nang lyc xtr 1y tinh hudng, su ¢d, chi huy, diéu hanh tai chd dé tmg pho thién tai
dat hiéu qua cua cac cap, cac nganh; (5) Nang cao nhan thic cua ngudi dén vé quan ly RR
thién tai dwa vao cong ddng dé phat huy ¥ thirc tu giac, chi dong phong, tranh thién tai cua
toan dan trén dia ban tinh [21-22].

Tuy nhién, trong cong tac thuc hién hang nadm, cling c6 mdt sb6 diém con han ché nhu:
(1) Sy phéi hop ctia cac dia phuong trong viée trién khai cong tac chua chat ché, din dén cac
van ban con cham tré; (2) Viéc ung dung cac mo hinh, ph?m mém phuc vu cho cong tac du
bao con rat han ché do co s& vat chit chua dam bao, mang ludi tram con thua chua dap Gng
vé dy bao diém trong toan tinh; (3) Cong tac quan 1y khai thac cong trinh thiy loi gdp nhidu
kho khin do con nhiéu cong trinh xay dung tir 1au, di xudng cap dic biét cic cong trinh dau
mdi; (4) Cong tac chudn bi vat tu du trit theo phuong cham “4 tai chd” ciia mot sd dia phuong
chua du s6 luong, chung loai theo chi tiéu giao; (5) Cong tac thong ké, bao cdo vé tinh hinh
thiét hai cta cac dia phuong con cham va thiéu chinh xac, chua kip thoi nhét 12 thiét hai vé
san xuat gay kho khan cho viéc tong hop thiét hai; (6) Cong tac tuyén truyén, cap nhat thong
tin vé thién tai c¢6 noi, c6 lic con hinh thirc, chdm va chua dat yéu cau. Nhén thirc vé phong
tranh, giam nhe thién tai, kha nang ty phong tranh, ty ing ctru cia nhan dan mot s6 dia
phuong con han ché.
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2.2. Xay dung b chi s6 TDBTT va danh gic RR do xdam nhdp man

2.2.1. Lua chon cac chi sb danh gia

Viéc lya chon céc chi s6 danh gid TDBTT do XNM phai dua trén: (1) Cac bao céo thong
ké vé thiét hai do XNM giy ra dé 1am rd cac d6i tuong chiu tac dong; (2) Kha nang thu thap
sO liéu tir cac ngudn thong tin co do tin cdy cao; (3) Chuyén gia cho vén dé can duoc quan
tam. Boi vy, thong qua phan tich cac két qua thu duoc tir khao sat thuc dia, phong van
chuyén gia, cac chi s danh gia TDBTT do XNM da dugc lya chon va phan tich xac dinh
trong s6 theo AHP thé hién trong Bang 1, bao gdm cac thanh phan:

b0 nhay: biéu thi cac tinh chat vé x4 hdi va kinh té ctia khu vuc. Trong do cac bién lién
quan dén dic diém nhan khau va sinh ké duoc st dung dé phan anh tinh chét kinh té xi hoi
cta vung nghién clru.

Do phoi bay: biéu thi cho dbi tuong trong khu vuc khi tiép xtic truc tiép véi hiém hoa
néu xay ra. Pdi voi loai hinh XNM, cac dbi twong chiu anh huong tryc tiép hodc gian tiép co
thé xét ti d6 1a cac hoat dong san xuat nong nghiép va nguoi lao dong trong linh vuc nong
nghiép. XNM c6 nhiing tac dong truc tiép dén cac hoat dong nong nghiép bao gdm: anh
huong dén san luong lua, hoa mau, ciy an qua, thuy san va cac hoat dong chan nu6i gia stc,
gia cam. Do sy giam san luong, tham chi 1a mat tring khi cdy trong/vat nudi bi anh hudng
cua XNM, nguoi lao dong trong linh vuc nong nghi€¢p cling bi anh hudng tdi thu nhap ca
nhan, gia dinh noi riéng va phat trién kinh té—xa hoi ctia dia phuong néi chung.

Kha ning tmg pho: biéu thi cho kha nang chdng chiu, img pho va phuc hdi trudc va sau
nhiing tic dong cua hiém hoa.

2.2.2. Co sé dinh lugng cac bién trong bd chi sé danh gia TDBTT

Trong nhom cac bién da thé hién trong Bang 1, cic chi s6 vé& nhan khau va sinh ké (S1—
S7), s6 nguoi lao dong trong linh vye néng nghiép (EZ) cac thu nhdp binh quan (A1-A2), ty
1& cap nudc hop vé sinh (A3) ¢ thé xac dinh dugce tir tai liéu Nién giam thong ké cia cac
huyén trong pham vi nghién ctru. Nhom cac chi s6 vé san lwong néng nghiép bi anh hudng
boi XNM (E3-ES) c6 thé duya trén co so tai lidu Nién giam thdng ké va ké thura cac nghién
ctru vé tac dong cuia o man ti sy sinh trudng va phat trién clia cac loai cay trong va vat nuoi
dugc phén tich & cac phan sau day.

D6i voi cdy lta: nhin chung cac nghién ciru déu nhan dinh rang sau thoi gian dai tiép
xuc v&i man, sy phat trién cta cy lta bi giam. Min giam sirc truong ctia mo té bao, han ché
tryc tiép sinh trudng va phat trién ciia cdy va dan dén giam ning suit hat. Cac két qua nghién
ctru ciing cho thdy khi d6 man cang ting thi ning suét cang giam [23-26]. Trén co s¢ cac
nghién ctru danh gia anh huong ctua d6 man téi mot sb giong lua ¢ Viét Nam da dugc thyc
hién [9, 25-27], nghién ctru ndy udc tinh mirc giam ning suat cho cac gidng laa dugc trong
tai tinh Nam Dinh va Thai Binh thé hién trong Bang 2.

Bang 1. Bo chi s6 danh gia TDBTT do XNM.

Thanh phén Chi s Bién Ky hiéu Don vi Trong sb
Dan s6 trung binh S1 Nguoi 0,05
Mat d¢ dan so6 S2 Ngudi/km? 0,16

Sb nguoi du6i 15 tudi va trén 60

Tinhnhgy  Nhinkhiu i 53 Newol 012
: vasinhké Ty l¢ Nam S4 % 0,27

Trinh d6 vin hoa (cao nhét) S5 0,16

Ty 1€ hd ngheéo va can nghéo S6 % 0,07

S6 lao dong phi nong nghiép S7 Nguoi 0,16

Domin DY man I6n nhat El PSU 0,26

Do phoi bay Ngusi SO ngwdi lao dong trong linh — p, Ngudi 0,28

vuc Nong nghiép bi anh huong
Lua bi anh hudng E3 San lugng 0,08
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Thanh phén Chi s Bién Ky hiéu Don vi Trong sb
Hoa mau bj anh hudng E4 0,05
Cay an qua bi anh huong E5 0,06
Nong Thiy san nudc ngot bi anh
o . E6 0,1
nghiép hudng
Thily san nu(')’g: lo bi anh hudng E7 ) 0,08
Gia suc, gia cém‘bi anh huong E8 SO lugng 0,08
TPu nhapAtAlI nguon lao dong phi Al Triéu déng 0,03
ndng nghiép
Thu nhép binh quan déu ngudi A2 Triéu dong 0,04
Ty 1¢ cép nu6c hop vé sinh A3 % 0,13
Ty !(; co SO Aha tang duogc tu stra A4 0.15
thuong xuyén
' ”l:y 1é h,c thong tudi/ tiéu dugc bé A5 0.12

Kha ning Ung pho, ~ tong hoa i

chéng chiu khic phuc  Cap nudc tudi va day man A6 0,11
Te,lvp huan Gng ph6é xam nhép A7 0.07
mén
Du bao, canh bao A8 0,09
Nhéan ghl'rc vé XNM va NBD A9 0,05
Ban d6 phan vung XNM Al0 0,05
Giai phap, Phuong an ung pho
dbi voi XNM All 0.1
Nguon nhén lye, vat lyc Al2 0,05

Bang 2. Mirc giam ning suét u6ce tinh ddi voi cac gidng lua trong tai ving nghién ciru.

P min Py méin Mikc gidm ning suit
(dS/m) (psu) (%)

3 1,9 0

4 2,6 5,58

5 32 9,73

6 3,8 15,15

8 5,1 26,16

10 6,4 36,20

Hoa mau va cdy in qua: ciing nhu lta, cc loai ciy trong khac ciing chiu anh huéng 16n
clia man trong cac giai doan sinh trudng nhu tri hodn viée nay mam, thay doi hinh thai, ciu
tric cdy, sy can bang dinh dudng va han ché ning suét. Theo cac nghién ciru [13, 28-31] néi
chung murc chiu mén cia cac hoa mau dao dong trong khoang tir 1-3%o, & trén murc 3%,
ning suit cay trong giam khoang 40—-50% va & muc trén 6%o thi mirc giam dén hon 90% va
c6 thé chét cdy. Pdi v6i nhom cdy dn qua mirc chiu min ciing & muic dudi 1%o.

Anh huéng cua do man dén van dé tiéu hoa va ho hap cua cac loai thuy san ciing da duoc
nhiéu tic gia nghién ctru va cho thdy mirc d6 thay ddi cac phan tng khac nhau tiy thudc vao
loai, giai doan phat trién [7-8]. Dbi voi thiy san nudc lg, thi diéu kién phat trién tot nhat
trong khoang tir 10—15%o. Trong diéu kién bi séc d6 min theo hudng ngot hoa, tirc 1a d6 man
& murc 5%o, thi ty 16 séng chi chiém khoang 45%. Néu d6 mdn 16n hon & muc 20%. thi ty 1¢
song khoang trén 92% (d6i voi tom) va néu & mirc trén 25%o thi ty 1& séng chi con khoang
57%, trong khi d6 c6 mot s6 loai ca ciing chét hang loat [14-17, 32-37]. Dbi v6i ca nudc
ngot, mdi truong 1y twong 1a & mic dudi 4%o, mot s6 c6 thé chiu dén mirc 10%o. Ty 1& song
giam khoang 22%, 32% va 49% tuong tmg vo1 cac ngudng man 6%o, 9%o va 12%o [38].

Vé kha nang chiu mén cua gia stc gia cam, theo Trung tam Khuyén nong qudc gia, cac
loai gia suc gia cam nhu: ga vit chiu dung man tir 1-2%o, heo dudi 4%, trau, bo va dé dudi
7%, vit bién tir 11—15%o. Gia stic non, dang mang thai va cho sita chiu man kém hon & gia
suc truong thanh va gia stic nudi thit [39].
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Céc chi s6 vé kha nang tng phova khic phuc (A4—A12) c6 thé thuc hién thong qua cong
tac diéu tra thyc dia va phong van ciing nhu cac bao céo cong tac phong chong thién tai va
tim kiém ctru nan hang nam tai dia phuong. Ngoai cau hoi dinh luong truc tiép gia tri cac
bién A4-A6, cac bién A7-A12 duoc xac dinh thong qua céac céu hoi chi tiét hon. Cu thé vé
cong tac tap huan, nang cao ning luc tmg phd XNM céc cau hoi bao gdm sb ngudi duge tap
huén, s6 dot tap huin trong nadm, ndi dung tap huan. Vé cong tac du bao, canh bao cac cau
hoi bao gém thoi gian dy bao, canh bao, d6 tin cdy, co sé ha t?mg phuc vu cong tac du bao.
Danh gi4 nhan thirc ciia dia phuong vé XNM céac cau hoi bao gom cong tac tuyén truyén,
hoat dong tong két hang nam, thdng ké thiét hai, cong tac ung pho; V& sir dung cac ban dd
phan ving XNM phuc vu cho céc ké hoach tng phé c6 ké thira hodc ty xdy dung cac ban dd
phan ving va phd bién cho cac don vi hay khong. Vé giai phap, phuong an tmg pho cdc céu
hoi bao gobm c6 xay dung cac KB XNM khong, giai phap cu thé trong tinh huong xdy ra, muc
dau tu cho cac giai phap. V& ngudn nhan liuc va vat luc cac cdu hoi bao gdm sb nhan lyc, vat
tu, trang thiét bi, phuong tién va quy phong chdng thién tai.

Trong c4c bién va tiéu chi lwa chon, c6 nhitng bién co thé xac dinh duoc bang cach dinh
luong rd rang, nhung mot s6 bién chi c6 thé xac dinh bang phuong phéap dinh tinh. Véi cac
bién duoc xac dinh theo phuong phap dinh tinh (A6-A12) khoang gia tri dugc xac dinh nam
trong khoang tur 0 (rat thap) dén 5 (rat tot). Cing v6i do, cac bién co don vi tinh khac nhau,
dé c6 thé thuc hién tinh toan xac dinh céc thanh phan trong cong thiic xac dinh TDBTT duéi
day, can phai thuc hién chuan hoéa dix liéu.

Tir cac dit liéu dau vao phan tich, viéc chuan hoa s& chuyén cac gia tri nay thanh cac
gia tri nam trong khoang 0—1, theo cong thirc (1).

Xi—Xmi 4 cro s - A \ .= A 2
X; = — ™~ néu gia tri clia bién cang cao kha nang gay ton thuong cao;
Xmax—Xmin
1)
X, -Xi A .7 © 9 < A \ 5 - A A A
x; = = n¢u gia tri cua bién cang cao kha nang gay ton thuong thap

Xmax—Xmin

Trong d6 x; 1a gia tri dugc chuén héa; X; la gia tri thuc; Xmax 1a gia tri 16n nhat; Xmin
1a gia tri nho nhat.

Tham khao cac nghién ctru [40-42], TDBTT tai mdi xa trong khu vic nghién ctru dugc
xac dinh theo cong thire (2).

Vi = Zi=1Ski * Wii + Xzt Eni * Wni — X1 Api * W, (2)

Trong d6 Sk, 1a cac bieén thudc tinh nhay; En,; 1a cac bién thudc d6 phoi bay; A, la cac
bién thudc kha niang Gmg pho; wici, Wi, Wi 13 cc gid tri trong s ing v6i cac thanh phan tinh
nhay, dd phoi bay va kha nang ung pho tai xa thi (i) theo tirng KB XNM.

Theo dinh nghia RR duoc xac dinh tai tig xa trong khu vuc nghién ctru theo cong thuc:

Ri=Hi xV;j 3)

Trong d6 H; 1a kha nang xuat hién hiém hoa, Vi 1a tinh d& bi ton thwong tuong tmg véi
KB XNM xéc dinh tir cong thuc (2).

Tham khao nghién ctru [43], khi d6 t6 hop RR tai timg xd dugc x4c dinh theo cong thirc
(4).
2;11£fi,£<wj] (4)

j=1"]

Trong d6 Ri; 12 RR tai xa thir (i) tmg v&i KB (j); wj 1a trong s6 ctia KB (j) twong ting véi
kha nang xuét hién XNM; m 12 s KB tinh toan.

Céc KB tinh toén cu thé bao gébm: Ddi vdi nhom KB tan suat triéu, qua trinh luu luong
tai cac tram bién trén dugc gia thiét 1a dong nhat giita cac KB tinh toan. Qua trinh triéu va
man tai cac tram bién dudi la thay dbi theo 6 KB ung vdi cac tan sut xuét hién: P = 1%, 3%,
5%, 10%, 20% va 25%. Nhom KB NBD: (1) thoi ky nén; (2) RCP4.5 nam 2030; (3) RCP4.5
nam 2040; (4) RCP4.5 nam 2050; va (5) RCP8.5 nam 2050 [20].

Ri=
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Gi4 tri rii ro R nam trong khoang tur 0 (khong c6 RR) dén 1 (RR rat cao), Qé phan cip
do RR’ tai cac xa, phan chia thanh 5 cap: 0-0,01: khong RR, 0,01—032: RR rat thap; 0,2-0,4:
RR thap; 0,4-0,6: RR trung binh; 0,6—0,8: RR cao va 0,8—1,0: RR rat cao.

3. Két qua va thao luan

3.1. Két qua tinh todn cac KB tan sudt triéu

Theo két qua tinh todan TDBTT tng véi cac KB tan suét tridu dugc tong hop trong Bang
3 va Bang 4 nhan thay d6i véi tinh Nam Dinh, tong s6 xi chiu ton thuong do XNM dao dong
trong khoang 92—108 xa trén tong s 123 xi clia vung nghién ciru, Trong khi do, véi 120 xa
thudc pham vi nghién ctru tai tinh Théi Binh, s6 xa bi ton thuong chi dao dong trong khoang
33—41 x4. Sy khéc biét 1on vé sb xa bi ton thuong giita hai tinh xuat phat tir két qua tinh toan
vé cap d6 hiém hoa do XNM trong khu vuc nghién ctru [20] véi khoang 87% sb xa thude
tinh Nam Dinh chiu 4anh hudéng ctia d0 méan trén 4%, trong khi d6 trén pham vi tinh Thai
Binh chi ¢6 khoang 26%. Thém vao d6, trén co so danh gia vé cac diéu kién kinh té xa hoi
ving nghién ctru bao gdm nhan khau va sinh ké, san luong nong nghiép c6 thé bi anh hudng
do XNM va kha nang tmg phé, khic phuc ctia dia phuong ciing dan téi sé xa bi ton thuong
va cép do bi ton thuong do XNM trén dia ban tinh Thai Binh thép hon so v4i tinh Nam Dinh.

Cép do ton thuong ciing nhu RR dugc phan theo 5 cip, tuy nhién cé thé nhan thiy da
phan cac xa trén dia ban 2 tinh déu chiu ton thuong & cip 1-2, trong d6 75-85% cac xa chiu
t6n thwong & cép 1. Trong sb cac xa trén chi c¢6 xi Nghia Hai, huyén Nghia Hung, tinh Nam
Dinh chiu ton thwong va RR & cép 3.

Bing 3. S6 xa chiu ton thuong theo cac KB tan suét triéu va cdp RR trén pham vi tinh Nam Binh.

) Khoing gif S6 xé chiu ton thwong (V) g véi cic tin suat S6 xa
Cap do tri P= P= P= P= P= P= P= chiu
i 1% 3% 5% 10% 15% 20% 25% RR
0 <0,01 15 17 20 21 27 30 31 23
1 0,01-0,2 83 87 86 86 80 77 76 84
2 0,2-0,4 24 18 16 15 15 15 15 15
3 0,4-0,6 1 1 1 1 1 1 1 1
4 0,6-0,8 0 0 0 0 0 0 0 0
5 >0,8 0 0 0 0 0 0 0 0
Tdng s6 bi anh hudng 108 106 103 102 96 93 92 100
Tdng sb xi 123

Bang 4. S6 x3 chiu tén thwong theo cac KB tan sudt triéu va cip RR trén pham vi tinh Thai Binh.

) Khoding gid S xi bi ton thwong (V) {ing véi cic tin suit S6 xa
Cap do tri P= P= P= P= P= P= P= chiu
’ 1% 3% 5% 10% 15% 20% 25% RR
0 <0,01 79 80 80 85 87 87 87 87
1 0,01-0,2 31 30 30 27 26 28 28 27
2 0,2-0,4 10 10 10 8 7 5 5 6
3 0,4-0,6 0 0 0 0 0 0 0 0
4 0,6-0,8 0 0 0 0 0 0 0 0
5 >0,8 0 0 0 0 0 0 0 0
Tong xa bj anh huéng 41 40 40 35 33 33 33 33
Tdng s6 xi nghién ctru 120

Hinh 2 thé hién rd cap d6 RR ciia cac xa trong pham vi nghién cru. Ban d6 RR ciing da
chi ra trong pham vi nghién ctru, mot s6 x4 c6 RR & cap 0 (khong chiu RR). Mic du theo két
quéa danh gia hiém hoa cac xd nay déu co kha nang chiu anh huong cua XNM véi d6 mén
trén 4%o. Tuy nhién theo két qua dénh gia vé tinh nhay (S) va d6 phoi bay (E), thi kha nang
tac dong (S+E) ctia XNM dén cac xa d6 nam trong khoang gia tri 0,42-0,76 (v61 thang diém
tir 0 12 khong bi anh huong, dén 1 1a anh hudng rat 16n). Mt khac, xét vé kha ning tng pho
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va khic phuc (A) khi XNM xdy ra, gia tri A tai cac xd nam trong khoang 0,6-0,75 (v6i 0 1a
kha ning tng ph6 va phuc hdi kém va 1 1a kha ning Gmg pho va phuc hi rét tbt). Chinh boi
vay, theo dinh nghia cia TDBTT, thi mirc do chiu ton thuong tai cac xa nay s€ gﬁn nhu béng
0. Khi 6, trén co so phan tich cac KB XNM, cac xa trén sé& c6 cap do RR do XNM xép xi
bang 0 twong Gmg.
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Hinh 2. Ban dd RR do xdm nhap man trén khu vuc nghién ctru.
3.2. Két qua tinh toan theo ciac KB NBD

So v6i KB nén, trong cac KB NBD tong s cac x4 bi ton thuong trén dia ban tinh Nam
Dinh ¢ xu hudng ting theo cic cip, cap 1: tir 61 1én 67 x4, cap 2: tir 7 1én 12 xa. Tong sd
cac x4 bi ton thuong tang tir 69 1én 80 xa. Trong khi d0, trén dia ban tinh Thai Binh, gan nhu
khong o bién dong vé cap do ton thuong, sd cac xa chiu tac dong chi dao dong khoang 31
xa. Ciing trong nhém cac KB nay, sb xa chju tac dong & c?ip d6 1 van chiém ty 1€ cao, tu 77—
88%. Cac két qua thé hién trong Bang 5 va Béang 6.

Céc ban d6 ¢ Hinh 3a-3e thé hién su phan bd cap do6 chiu ton thuong tai cac xi theo KB
nén va cac KB NBD nim 2030, 2040, 2050a va 2050b. Trén cac ban dd cho thiy, trong pham
vi tinh Nam Pinh céc xd Xuan Trung, Xuin Hong (huyén Xudn Trudng), Trung Dong,
Phuong Dinh, Liém Hai (huyén Tryc Ninh), Hai Xuén, Hai Phong (huyén Hai Hau) la cac
xa khong bi ton thuong do XNM trong KB nén. Tuy nhién, dudi tac dong cua NBD cac xa
nay s€ chiu ton thuong & cAp d6 1 trong hau hét cac KB, riéng xa Xuan Hong murc ton thuong
s¢€ tang 1én cap 2 trong cac KB 2040, 2050a va 2050b. Cung véi do, cac xa Giao Lac, Giao
Tién (huyén Giao Thuy), Nam Dién, Nghia Hung (huyén Nghia Hung) ting tir cip do 1 &
KB nén 1én cp do 2 trong cac KB NBD.
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Bang 5. S6 x4 chiu tdn thuong theo cac KB NBD trén pham vi tinh Nam Binh.

S$6 xa bi tén thwong (V) theo cic KB NBD

Capde  Khoidng gid trl e ™ NBD 2030 NBD 2040 NBD 2050a NBD 2050b
0 <0,01 54 47 45 43 43
| 0,01-0,2 61 64 66 67 67
2 0,2-0,4 7 1 1 12 12
3 0,4-0,6 | | 1 | 1
4 0,6-0,8 0 0 0 0 0
5 >0,8 0 0 0 0 0
Tbng s6 bi anh huéng 69 76 78 80 80
Tbng sb xi 123

Bang 6. S6 xa chiu tén thwong theo cac KB NBD trén pham vi tinh Thai Binh.

Chp do Khoing gid ‘ S6 xi bi ton thwong (V) theo cic KB NBD
: tri KB Nén NBD 2030 NBD 2040 NBD 2050a NBD 2050b

0 <0,01 90 90 89 89 89

1 0,01-0,2 24 24 24 24 24

2 0,2-0,4 6 6 7 7 7

3 0,4-0,6 0 0 0 0 0

4 0,6-0,8 0 0 0 0 0

5 >0,8 0 0 0 0 0
Tbng xa bi anh huong 30 30 31 31 31
Tdng s6 xi nghién ctru 120

D6i vai tinh Thai Binh, sy bién dong vé sb xi chiu ton thuong ciing nhu ting cap do anh
huong ciia NBD 1a rt nho. Duy chi gia ting thém 1 xi (xd Thai D6, huyén Thai Thuy) chiu
t6n thuong & cdp 1 va 1 xa (x4 Nam Thinh, huyén Tién Hai) tang tir cdp 1 1én cip 2 6 KB
NBD 2040, 2050a va 2050b. Xét vé pham vi toan tinh thi sb lwong khong déng ké, nhung xét
riéng v6i cac xa Thai D6 va Nam Thinh thi d6 1a diém can luu y dé ting cudng kha ning tmg
pho va khic phuc, giam nhe tac dong cia XNM trong bdi canh NBD.

4. Két luan

XNM xdy ra thudng xuyén & cac tinh thudc déng bang ven bién song Hong—Thai Binh,
dic biét 1a vao mua kiét ddi véi khu vuc vuc nghién ctru 1a cac huyén ven bién tinh Nam
Pinh va Thai Binh. Két qua da ching minh mirc d¢ tac dong cia XNM dén cap do khong
gian 13 cac x thudc khu vye nghién ciru. Da xdy dung bo chi sé gdm 27 bién nham xac dinh
TDBTT cho 243 x3a va tir d6 phan tich PGRR cho cac xa. Viéc xay dung b chi s6 va céac
bién dya trén co sO phan tich diéu kién thu thap tai liéu, dam bao mdi quan chit ch@ giira
hiém hoa XNM véi cac ddi tugng c6 kha nang bi t6n thuong va cac hoat dong nham tmg pho,
khic phuc hiém hoa. Thong qua qua trinh diéu tra, phong van va xin y kién chuyén gia, bo
chi s6 dd duoc ap dung dé danh gia TDBTT va phan tich RR cho cac KB tn suit triéu va
KB NBD.

Ket qua cho thay, trong nhom KB tan suét triéu (25%, 20%, 15%, 10%, 5%, 3% va 1%),
tong so xd chiu ton thuong dao dong trong khoang tir 125-149 xa. Pbi voi nhém KB NBD
(KB nén, NBD 2030, 2040, 2050a va 2050b) so cac xa chiu ton thuong tang tir 99—111. Trong
ca hai nhém KB thi téng s6 x3 chiu tén thuong thude tinh Nam Dinh cao hon tur 2 dén 3 lan
so v6i tinh Thai Binh, xudt phat tur cép d6 hiém hoa do XNM tai tinh Nam Dinh cling cao
hon. Vi 5 cip ton thuong va RR, tuy nhién da phan cic xa trong khu vuc nghién ciru déu
chiu ton thuong va RR & cdp 1-2. Cuing v&i d6, ciing c6 thé nhan thdy mot sé xa trong pham
vi nghién ctru mic du c6 hiém hoa XNM véi d6 min trén 4%o, nhung do cac hoat dong vé
g phé va khic phuc kip thoi nén cip d6 tén thwong & cip do rat thip hodc gan nhu khong
chiu tac dong do XNM gay ra.
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C6 thé nhan thiy viéc danh gia TDBTT va RR khi thyc hién & pham vi cang nh, cang
chi tiét thi cang 1am rd dwoc nhiing tac dong do XNM gay ra cho timg khu vuc cu thé, dong
thoi ciing chi ra duoc nhitng wu diém va han ché cua khu vyc trong cong tac ung pho, khic
phuc thién tai. Diéu d6 s& hd trg cho nha quan 1y, ra quyét dinh xdy dung cac ké hoach,
phuong an nang cao ning luc tmg pho, khic phuc dé giam thiéu nhiing tic dong do thién tai
no6i chung va XNM noi riéng.
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Hinh 3. Ban db dé bj tdn thuong do XNM theo cac KB NBD trén khu vyc nghién ciru: a) KB nén,
b) KB 2030, ¢c) KB 2040, d) KB 2050a va e) KB 2050b.

Poéng gop cua tac gia: Xay dung y tudng nghién ctru: NM.D., T.H.T., N.V.D.; Lua chon
phuong phép nghién ctru: NNM.D., V.T.T.; Xt Iy s6 liéu: N.V.D., V.T.T.; Xy dung bo chi
s6 tinh d& bj ton thuvong: N.V.D., V.T.T.; Phan tich két qua: V.T.T., N.V.D., NM.D.; Viét
ban thao bai bao: N.V.D., V.T.T., T M.D.; Chinh stra bai bao: NM.D., V.T.T., T H.T.
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Loi cam on: Tép thé tac gia xin tran trong cdm on S& NN va PTNT, Chi cuc Thuy loi, Pai
KTTV céc tinh Nam Dinh va Thai Binh; Phong NN va PTNT, Phong Tai nguyén & Moi
truong va UBND cac xa thudc huyén Nghia Hung, Hai Hau, Giao Thiy, Xuan Truong, Truc
Ninh, Tién Hai, Kién Xwong, va Thai Thuy; cac Cong ty TNHH MTV Khai thac cong trinh
thity lgi Nam Théi Binh, Bac Thai Binh, Nghia Hung, Hai Hau, Xuan Thuy da cung cap tai
lidu, tham gia phong vén, va dong gop v dé hoan thanh nghién ciru nay.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo, khong duge sao chép tir nhiing nghién ctu trude day; khong cod
su tranh chap loi ich trong nhom tac gia.
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Risk Assessment due to Salinity Intrusion in Coastal Plains of
Nam Dinh and Thai Binh
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Abstract: Saltwater intrusion occurs frequently causing impacts on socio-economic
development activities. In order to clarify the impacts of saltwater intrusion on coastal areas
of Nam Dinh and Thai Binh province, a set of indicators for vulnerability assessment is
developed to assess the risks and losses due to salinity. The set of vulnerability assessment
indicators involves 27 variables with weighting factors applied for sensitivity analysis,
exposure, and adaptive capacity for 243 communes in the study. Methods such as
investigation, local people and experts’ interview, and statistical analyses are applied to
determine the values of the variables and standardized for analyzing vulnerability and risk.
The results show that the number of communes affected is from 125 to 149 in the scenario
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group of tidal frequency, and from 99 to 111 in the scenario group of sea level rise. It is
noted that more than 80% of the communes in the study area of Nam Dinh were affected.
Five levels of vulnerability and risk are analyzed, most of the communes are at levels 1 and
2. The results have shown that, although in some communes the level of hazard is quite
high, with good coping capacity, the level of risk may be very low or may not occur.

Keywords: Salinity; Index; Vulnerability; Risk; Sea level rise.
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Tém tat: Bai bio nay trinh bay cac phuong phap dé xac dinh gia tri cua cac chi tiéu kiém
ké tai nguyén nudc cho Viét Nam bao gébm tong lugng mua, tong luong nudc mat, chat
luong nguon nude mat, trit lwong va chat luong nude dudi dat hién trang khai thac st dung
nudc mit va nude dudi dat, hién trang xa nudc thai vao ngudn nudc, va gia tri tai nguyén
nude cho cac truong hop co day du s6 liéu, thiéu s6 liéu va khong c6 s6 lidu. Két qua kiém
ké thir nghiém cho mét sd chi tiéu cta luu vue song Ba cho thay, tong lugng nude mua nam
trung binh trén luu vuc 1a 1823 mm; téng lugng nudc mat trung binh nam tai tram Cung
Son 14 7.973,63 triéu m°, téng luqng khai thac st dung cho ddi tuong st dung nudc chinh
(cho thuy dién) 12 6.085,49 triéu m®. Cac két qua nay duoc kiém ké dya trén tai liéu hién c6
nén c6 do tin cay cao va co thé sir dung dé 1ap cac phuong an quy hoach tai nguyén nuéc
cho luu vuc song nay. Phuong phap xac dinh cac chi tiéu kiém ké trong bai bao nay c6 thé
duoc st dung dé kiém ké tai nguyén nude cho cac luu vuc song tai Viét Nam.

Tur khéa: Tai nguyén nudc mua; tai nguyén nudc mat; tai nguyén nudc dudi dat; chi tiéu
kiem ké&; phuong phap kiém ké; luu vuc song Ba.

1. Mé diu

Trong bai bao “Su can thiét thuc hién kiém ké tai nguyén nudc tai Viét Nam” [1], cac
tac gia da phan tich dugc viée thyc hién kiém ké tai nguyén nudc tai cac nude trén thé gidi
cling nhu nhin manh nhimg kho khan, thach thirc khi thuc hién cho Viét nam. Pén nay, cong
tac thong ké, kiém ké tai nguyén nudc cua B Tai nguyén va Mai trudng van chua duoc trién
khai dong bo & cac cap Ly do chinh la vi cac khai niém, ndi dung, phuong phap dbi véi cac
chi tiéu thong ké, kiém ké tai nguyén nude chua dugce thdng nhat, chuin héa trong tinh toan,
cac chi tiéu chua phan anh dugc moi lién hé gitra tai nguyén va khai thac st dung.... Pac
biét, hién nay la trong bdi canh bién doi khi hau va hau hét cac song cua Viét Nam da xay
dung cac cong trinh khai thac diéu tiét nudc, nén cac quy luat khi tuong thiy van va tai
nguyén nudc di thay doi [1]. Do vay viéc xay dung dugc cac chi tiéu kiém ké tai nguyen
nudce 1a hét strc quan trong, dam bao sy thanh cong ciia dé an kiém ké tai nguyén nudc quic
gia.

Céc t6 chure qubc té nhu FAO [2], cac nuge phat trlen Scotland [3], My [4 1, Uc[5 ... déu
da thuc hién thong ké, luu trit va cung cap thong tin vé tai nguyén nudc cia quoc gia dé phuc
vu nghién ctru khoa hoc va phat trién kinh té - xa hoi. Cac thong tin nay bao gdm dong chay,
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mua, bdc hoi theo thang/ nam, thay doi dong chay ngam va dong chay mat trong nam, 1t lut,
han han, nhiét d6, mua hang nam. Pa s cac thong tin nay duoc xuat ban trén websites ciia
cac co quan chuyén mén va khong giéi han truy cap véi cac ddi tuong sir dung khac nhau.
Tuy nhién cac thong tin thong ké, kiém ké vé tai nguyén nudc con kha han ché va khong
duogc cong bd mot cach day du.

Bang Error! No text of specified style in document.. Tinh hinh théng ké tai nguyén nudc ctia mot sb nwdc trén

thé gi6i.
Lién Bing
H: f X H , Thai Nhat A
ang Yéu t6 TT Chi tiéu ° Anh Uc Xo -la- 04l Nhat An
muc Ky N Lan Ban D9}
cii_ desh
1 Téng luong nudc mua X X X X X X X X
Miic bién dbi so véi nam trude va
Tai nguyén 2 nam binh thuong (trung binh nhiéu X X
nudc mua nam)
Phan phdi trong nim X X X X X X X
4 Phanbd trong khong gian X X X X X
5 Tbng luong nudc mit X X X X X X X X
Tai nguyén 6 Ty 1€ lugng nudc mat dugc hinh X
A thanh tr mua
nuoc mat . .. . . 3
Téng tai 7 Mirc bién doi so v6i thoi ky nhiéu <
nguyén nam
nudc T?)ng luong tai nguyén nudc dudi
3 dat trén pham vi toan tinh, cac don
X X X X
Tai nguyén vi hanh chinh va luu vuc séng (hé
nuée dudi dat thong song)
Mirc bién ddi ciia tai nguyén nudc
9 re 34 X X
dudi dat
10  Tbng tai nguyén nude X X X X X X X X
. . N A A 2
Téng tai 1 LLi(mg nude binh quan trén 1 km « X < X X « X X
A . dién tich
netyen uoe L b¢ binh quan dau nguoi
inh quan
12 wong 2UO€ 1 g X X X X X X X X
trong mQt nam
Péng thai tich Téng lu'(mg nué‘c.trfr. Erong cié.c l(jai
trit nuSe tron 13 ho chtra vao thoi diem cudi nam
u X X
Dong x4 £ trong cac don vi hanh chinh va luu
o cac ho chira .
thai tich vuc song
trir neéc  Tdng dung
tichhd chiratw 14  Téng dung tich cac hd tu nhién X X X X X X X X
nhién
15 Téng lwong nude cung cip cho cac < «
Luon nhu cu & bén ngoai dong séng
" g . Téng lugng nudce sir dung & ngoai
nudc Luogng nude 16 . . X X
B dong song
cung cung cap cho o ia .
L, ) N Lugng nudc tiéu hao trong qua
cap, st cac nhu cau va 17 . g X X X X X X X X
n trinh str dung
dung, tiéu hao , | ,
i Lugng nudc st dung trong cac
tiéu hao 18  thanh ph, khu céng nghiép quan  x X X X X X
va nude tron pho, R
thai Luong nuéc e
théi. gnu 19 Téng luong nudce thai X X X X X X X X
Khai Luong nudc khai thac s dung
thac str trong cac nganh: sinh hoat, ndng
dung tai 20  nghiép, cong nghiép, khai khoang,  x X X X X X X X
nguyén du lich, thiy san,thuy dién, san

nudc

xuét nhiét dién
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Lién Bing P
H -y Hoa Thai Nhat A
ng Yéu 6 TT Chi tiéu Anh Uc Xo -la- MU AR
muc Ky N Lan Bian D0
cli desh
Chat 1 x
? Lerng 21 Tinh hinh 6 nhiém nudc séng X X X X X X X X
nudce song
Chét lugng Sb lwong cac hd chira dugc danh
Chit  nudchdchita 22 gid c6 chit luong nuée dat tidu X X
luong  chinh chuan cac cip
tai Chét lwgng

S6 luong cac ngudn nude duge
didu tra danh gia khai thac cip
23 nudc tap trung, bao gom: nguon X X X

nguyén  nudc cic
nuée ngudn nuée

duoc khai thac . « A , N .
P , nudc mat (ho chira, séng suoi),
de cap nudc . o 4k
A nude dudi dat
tap trung
Tinh Han han 24 X

hinh L lut, ngdp

thién tai  (ing 25 X

Tai Trung Quoc viéc kiém ké TNN dugc thyc hién cho cac chi tiéu sau: (i) tai nguyén
nude mua: gom tong luong nude mua (km3/nam, mm/ndm), muc bién d6i so v4i nam trudce
va ndm binh thuong (trung binh nhleu nim) (%), phan phdi trong nim (mm), phan bd trong
khong gian; (it) nudc mat gom tong luong nudc mat, ty 1¢ lvgng nudc mat dugce hinh thanh
tir mua, muc bién doi so v6i thoi ky nhidu nam; (iii) nudc dudi dat gom tong lugng tai nguyén
nude dudi dat trén pham vi toan tinh, cac don vi hanh chinh va luu vyc song (hé thdng song),
murc bién ddi cua tai nguyén nude dudi dat; (iii) tong tai nguyén nudc, gom lugng nude binh
quén trén 1 km? dién tich, lugng nuée binh quan dau nguoi trong mot nim, bang tong luong
tai nguyén nudc phan bo theo don vi hanh chinh, luu vyc séng va toan tinh, xu thé bién ddi
ctia tong lwong mua va tong tai nguyén nudc mat trong thoi ky nhiéu nam hay mot giai doan
nao do; (iv) Pong thai tich trit nudc, _gom nude tich trit trong cac hd chua téng dung tich cac
ho tu nhién; (v) Luong nude cung cap, sir dung, tiéu hao va thai nudc, gdm lugng nudc cung
cap cho cac nhu céu va ti€u hao, tong lwong nudc st dung & ngoai dong soéng, lurong nude
cung cap cho cc nhu cau ¢ trong long séng (cho thiy dién), luong nudc tiéu hao trong qua
trinh sir dung, lugng nude sir dung trong cac thanh phd, khu cong nghiép quan trong, tong
luong nude thai; (vi) Khai thac sir dung tai nguyén nudc, gdém phan tich cac chi tiéu dung
nudc, ty 1¢ khai thac sir dung nude (la ty 1¢ tong luong nude cung cép cho cac nhu cau ¢
ngoai dong sdng voi tong luong tai nguyén nudc binh quan nhiéu nam); (vii) Chat luong tai
nguyén nude, gom chat lugng nudce séng (d9 dai cac doan séng dugc diéu tra danh gia chét
luong nudc dat tiéu chuan chat lugng céc cip, tinh hinh 6 nhiém nudc song, phan tich chat
luong nudc dat ti€u chuan trong cac khu vyc thiy nang), chat luong nudc ho chua chinh,
chat lwong nude cac ngudn nudce duoc khai thac dé cap nudce tap trung; (viii) Tinh hinh thién
tai, gdm han han, 1 lut, ngap ung [7].

Tir két qua trong Bang 1[6], co thé thdy rang, cong tac kiém ké tai nguyén nudc cling
da dugc thyc hién tai mot s6 qubc gia nhung phuong phap chu yéu van la thong ké. Tai cac
qudc gia nay, noi dung thyc hién thdng ké tap trung vao cac chi tiéu bao gom: tong luong
nuGe mua, phan phdi lwong mua trong nim, tong luong nudc mit, tong lugng tai nguyén
nude dudi dat, tong tai nguyén nudc, lugng nude binh quéan trén moét don vi dién tich, luong
nude binh quan dau nguoi trong mot nam, tong dung tich cia cac hd chira, tong lwong nudce
cung cép cho cac nhu cau va tiéu hao, tong lwong nudc thai, lugng nude khai thac sir dung
trong cac nganh, va chit lugng nudc séng. Tuy nhién hau nhu it c6 thong tin vé phuong phap
thuc hién théng ké, kiém ké cho cac chi tiéu kiém ké TNN.

Kiém ké tai nguyén nuéc duoc hudng dan tai Diéu 7 Nghi dinh 201/2013/ND-CP ngay
27 thang 11 nam 2013 cia Chinh pha vé Huéng dan thi hanh mot sb diéu ciia Luat tai nguyén
nudce [8], trong d6 viéc kiém ké tai nguyén nudc dugc thuc hién thong nhét trén pham vi ca
nude, dinh ky nim (05) nim mét lan, phi hop vai ky ké hoach phat trién kinh té - xa hoi cua
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dat nude; va trach nhiém kiém ké tai nguyén nude. T ndm 2007 dén 2018, Bo TNMT di ba
1an ban hanh Hé thng chi tiéu thong ké nganh tai nguyén va moi truong bao gém tai nguyén
nude (vao cac nam 2007 [9], 2013 [10], 2017[11]) v hai 1an ban hanh Ché d6 bao cao thong
ké nganh tai nguyén va moi truong (vao cic nam 2014 [12], 2018 [13]). Thong tu sb
20/2018/TT-BTNMT [13] vé& Ché d6 bao céo thong ké nganh tai nguyén va moi truong da
duogc ban hanh dé thay thé Théng tu s6 02/2014/TT-BTNMT [12].

Dén nay, cong tac thong ké, kiém ké tai nguyén nu6e cua By Tai nguyén va Moi truong
van chua dugc trién khai dong bo & cac cdp do mot sé nguyén nhan [ 1]. Bai bao nay tap trung
vao viéc trinh bay phuong phap kiém ké TNN cho cac chi tiéu kiém ké nhu trong Bang 2 [1].
Pham vi thyc hién kiém ké theo tram quan tric, va dwgc xac dinh, téng hop theo luu vuc
song, vung va theo dia gidi hanh chinh [14], [15].

Bang 2. Cic chi tidu kiém ké tai nguyén nudc ap dung tai Viét Nam.

Tai nguyén nudéc

STT Cic chi tiéu kiém ké

Nuéc mua Nuwéc mat Nuéc duéi dat
1 Sé lugng X X x
2 Chit luong X X X
3 Bién dong X X X
4 Khai thac st dung X x
5 Xathai vao ngudn nudc x x
6 Gia tri x x x

2. Phwrong phap xac dinh céc chi tiéu kiém ké

2.1. Tai nguyén nuwéc mua

a) Tong luong mua ndm trong thoi ky kiém ké trén luu vyc séng

Truong hop s6 ndm quan trac tr 10 ndm tr6 1én: Gia tri lugng mua nam trung binh thoi
ky kiém ké tai mot tram quan trac duoc 1ay lay bang gia tri trung binh s6 hoc ctia cac gia tri
lwong mua nidm trong ky kiém ké. Khi s0 ndm quan trac ngan (dudi 10 nam), lugng mua ndm
trung binh tai mot tram quan trac trong thoi ky kiém ké co thé dugc tinh theo phuong phap
d6 giai. Tinh lwong mwa nam trung binh thoi ky kiém ké trung binh luu vuc séng hodc ving
[6]:

- Béi véi ving niii va trung du: Sy phéan bd cta lugng mua nam thuong bién d6i manh
theo dia hinh nén lugng mua nam trung binh thoi ky kiém ké trung binh trén luu vuc song
hodc viing thudng duogc tinh theo phuong phéap gia quyén dién tich dudong dang tri luong mua
nam hay phuong phap da giac Thiessen [16].

- Déi véi vung dong bang Do dia hinh twong dbi bang phang nén su phan b cua luong
mua nam tuong d6i dong déu, nén lugng mua nam trung binh trong ving cé thé duoc tinh
bang gia tri trung binh s6 hoc ciia lugng mwa nam tai cac tram do mua trong ving.

Ngoai ra, gia tri luong mua niam trung binh thoi ky kiém ké (Xo,n) trén luu vuc
song/vung/lanh thd c6 thé xac dinh béng gia tri trung binh s6 hoc cua Xo,n tai cac tram do
mua tai cac tram do mua va gia tri lwgng mua tir viéc thiét lap dix liéu s6 vé luwgng nudc mua
chi tiét trén toan quéc theo d6 phan giai mua ludi [ 15].

b) Lugng mwa miia mua va mua kho trung binh thoi ky kiém ké luu vue séng/ving

Puogc tinh theo cac phuong phap tinh lrgng muwa nam trung binh thoi ky kiém ké.

2.2. Téng heong nweée mat

Tong Iuong nude mat trong nam cua luu vye séng duge xac dinh 1a luong nude chay
qua mit cat cira song trong nam kiém ké, dugc tinh trén co s¢ s6 liéu do nhu sau:
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W= YT, g; x 86400 (m?3/nam) (1)

Trong d6 W 1a tong luong nuge mét trong ndm cua luu vye soéng (m*/nim); q; 1a luu
luong trung binh chay qua mat cét cira song trong thoi gian tinh toan thir i (m%/s); T 1a sb
ngdy trong nim d6i véi truong hop q; 1a luu lugng binh quéan ngay; sb thang trong nim ddi
voi truong hop qi 1a luu lugng binh quan thang.

Xac dinh luu lwong q; dbi v6i truong hop da co tram quan tric thiy vin, tai nguyén nude.
Truong hop tram do q; tai vi tri dai dién cho cira séng, qi dugc xac dinh tai vi tri tram do do.
Gia tri q; dugc xac dinh cho timg nim va trung binh nhiéu ndm ké tir khi ¢6 tram quan tric
cho 1an kiém ké dau tién va cap nhat cho cac ndm cua ky kiém keé.

Trong truong hop khong cd s6 liéu quan trac dong chay: khi séng chwa c6 tram quan tric
thi can tién hanh do dac bo sung dong chay tai cac vi tri cu thé trén cac song do.

Truong hop chua co sb liéu, thiéu s6 liéu hodc c6 s6 lidu nhung chua thé hién duoc téng
luong dong chay ciia ngudn nudc do6 thi co thé xac dinh luu luong q; theo cac phuong phap
thiy van nhu luu vuc tuong tu hodc mo hinh s tri.

Tuong tu, ta co thé xac dinh dugc cac chi tiéu nhu luong nude mat chdy vao, ra khoi
bién gidi quoc gia (trung binh nhiéu nim, mua, thang); tong luong nude chuyén gitra cac luu
vuc séng va tong dung tich cac hd chira dugc thong ké, tong hop trén pham vi ca nude, timg
dia phuong va theo luu vuc song.

2.3. Chat heong nguon nwée mat (chi so chat hrong nuée tong hop WQI)

Chat lugng nudc mat duge thuc hién tinh toan theo Quyét dinh s 1460/ QD-TCMT ngay
12 thang 11 nam 2019 ciia Tong Cuc mdi truong vé Hudng dan tinh toan chi s6 chat lwong
nude. Cac gia tri WQI [17] dwoc str dung dé danh gia nhanh chét luong nuéc mit dwa vao
cac 05 nhoém thong sd, bao gom:

+ Nhom I : thong s6 pH

+ Nhom II (nhom thong sé thude bao vé thuc vat): bao gdm céac théng s6 Aldrin, BHC,
Dieldrin, DDTs (p,p’-DDT, p.p’-DDD, p,p’-DDE), Heptachlor & Heptachlorepoxide.

+ Nhom III (nhém thong s6 kim loai niing): bao gom cic thong s6 As, Cd, Pb, Cr®*, Cu,
Zn, Hg.

+ Nhom IV (nhém thong s hitu co va dinh dudng): bao gdm cac thong s6 DO, BODs,
COD, TOC, N-NH4, N-NO3, N-NO2, P-POa.

+ Nhém V (nhém thong sb vi sinh): bao gdm cac thong s6 Coliform, E.coli.

- S6 lidu d¢é tinh toan WQI phai bao gom tbi thiéu 03/05 nhom thong s, trong d6 bat
budc phai ¢6 nhom IV. Trong nhém IV ¢o tdi thiéu 03 thong s6 dugc str dung dé tinh toan.
Truong hop thuy vyc chiu tac dong cua cac ngudn 6 nhiém dic thu bat budc phai lya chon
nhom thong s6 dic trung tuong ng dé tinh toan (thity vuc chiu tac dong ctia 6 nhiém thudc
BVTV bit budc phai ¢6 nhom II, thiy vuc chiu tac dong ctia kim loai nang bt bude phai co
nhom I1II).

2.4. Trir lwong nuoc duoi dat

Trudng hop c6 ban d6 trit luong nuwéc dudi dat: Trir lwong nude dudi dat co thé khai
thac dugc kiém ké trén co so két qua danh gia trir luong nude dudi dat co thé khai thac da
duogc thyuc hién khi thanh 1ap ban dd nude dudi dat ty 1€ 1:200.000 (két qua cta Dy an ”Bién
hoi - Thanh 1ap ban do TNN dudi dét ty 16 1:200.000 cho céc tinh trén toan qudc” [18]) thuc
hién phan chia theo luu vuc séng, don vi hanh chinh. Trudng hop ving, tang da duoc danh
gia, thanh 1ap ban d6 nudc dudi dat ty 1¢ 16n hon thi két qua kiém ké duoc cap nhat bd sung.

Truong hop khong c¢6 ban d6 trit lwong nude dudi dat thi sir dung cac phuwong phap tinh
toan ngoai suy.
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2.5. Chdt lwong nwée dudi dat

Chat lwong ngudn nude dudi dit duoc thuc hién trén co sO s6 liéu quan tric tai cic tram
quan tric tai nguyén va moi truong nude dudi dat va sd liéu do dac, khao sat chat lugng dbi
Vi cac nguon nude khong 6 tram quan trac. Cac chi tiéu kiém ké chét luong nudc dudi dat
chi s6 d6 tong khoang héa (TDS) dé xac dinh dién tich phan bb nudc médn, nudc ngot trong
cac tang chira nudc. Cac két qua ké thira tir két qua phan b dién tich min ngot tir Dy an
”Bién hoi - Thanh 1ap ban d6 TNN dudi dét ty 1¢ 1/200.000 cho cac tinh trén toan qudc” [ 18].

2.6. Hién trang khai thac sw dung nwoc mat

Chi tiéu kiém ké bao gém s lugng cong trinh, lugng nudce khai thac qua cong, tram
bom, kénh ldy nudc, cira 1y nude duoc phan theo muc dich sir dung gdm sinh hoat, nong
nghiép, cong nghiép, thuy dién va cac muc dich khac;

Kiém ké s6 luong cong trinh khai thac str dung nudc mat: Tong hop thong tin vé tén
cong trinh, loai hinh, vi tri lay nudc (xa, huyén, tinh, toa do x, y), loai hinh khai thac (cong,
tram bom, khac), muc dich khai thac, gidy phép khai thac tai nguyén nuéc.

Kiém ké lwong nudc khai thac sir dung: Tong lugng nudc mit khai thac trong nim cia
cong trinh dugc xac dinh theo cong thic sau:

Qum= Y'—; q; X 86.400 (m3/nim) )

Trong d6 Qim 13 tong lwong nudc khai thac trong nam ciia cong trinh (m*/nam); q; 13 luu
luong nude binh quéan khai thac trong ngay thi i (m?/s). Xéac dinh luu lwong qi di voi truong
hop c6 s6 liéu van hanh thuc té duoc kiém ké trén co so s6 liéu luu lugng trung binh ngay.
Luu lugng q; dbi véi treong hop khong co s6 liéu van hanh thyc té duoc xac dinh trén co s&
lwu lwong thiét ké (m?/s) ctia cong trinh. Dbi v6i truong hop cong trinh khong c6 tai lidu thiét
ké thi gi duogc xac dinh theo quy dinh hién hanh va dya trén co s¢ do dac kich thudc mat cit
udt cong trinh, cao trinh ctra vao, cao trinh ctra ra, cao trinh myc nude thugng Iuu, cao trinh
muc nude ha luu cong trinh; T 14 sb ngay trong nam kiém ke.

2.7. Hién trang khai thac swr dung nuwoc duoi dat

Kiém ké hién trang khai thac st dung nuéc dudi dat duoc thuc hién trén co s& kiém ké
theo s6 luong cong trinh va lugng nudc khai thac st dung cho cac muc dich (sinh hoat d6 thi,
sinh hoat néng thon, san xuat néng nghiép, nudi trong thiy san, san xuat cong nghiép, sir dung
cho thuy dién va cac muc dich khac).

Kiém ké s6 luong cong trinh khai thac sir dung nudc dudi dat duge tong hop thong tin
vé tén cong trinh, loai hinh, vi tri lay nudc, loai hinh khai thac (giéng khoan, khac), muc dich
khai thac, gidy phép khai thac tai nguyén nudec.

Kiém ké luong nudc khai thac st dung: Tong luong khai thac nudc dudi dat trong nim
cua cong trinh dugc xac dinh 1a lvgng nude khai thac cia cong trinh trong nam kiém ké, dugc
tinh theo cong thirc sau:

Qktn= Y7_, q; x 86400 (m3/ndm) 3)

Trong d6 Qktn 1a tong lugng nudc khai thac trong ndm ctia cong trinh (m>/nam); q; la
luu lugng nude binh quan khai thac trong ngay thir i (m*/s). Luu luong q; d6i v6i truong hop
¢6 s0 liéu vén hanh dugc kiém keé trén co s s6 lidu luu luong trung binh ngay. Trudng hop
chura ¢6 s6 liéu van hanh thi qi duoc kiém ké trén co so luu lugng thiét ké 16n nhat cua cong
trinh khai thac; T 13 s6 ngay trong nam kiém ké.
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2.8. Hién trang xa nuoc thai vao nguon nudoc

Kiém ké hién trang xa nudc thai vao ngudn nude dugce thyc hién trén co' s¢ kiém ké cong
trinh xa nudc thai vao ngudn nude thuge quy mo phai co gidy phép xa nudc thai vao ngudn
nude. Kiém ké sb luong cong trinh xa nude thai vao ngudn nude: Téng hop thong tin vé tén
cong trinh, loai hinh, vi tri xa thai (x4, huyén, tinh, toa dg x, y), loai hinh x4 thai (cong nghiép,
co s& san xuat kinh doanh dich vu, muc dich khac), gidy phép xa thai (do Bo TNMT cap, Bo
NN&PTNT cép, dia phuong cap, va truong hop khong gidy phép).

Kiém ké luong nudc xa thai: Tong lugng xa thai trong nam ciia cong trinh duoc xac dinh
1a lugng nudc xa thai cia cong trinh trong nam kiém ké, dugc tinh theo cong thirc sau:

Qxt= Y1, ¢; x 86400 (m?®/nim) “)

Trong d6 Qxt 1a tong lwong nude xa thai trong nam cua cong trinh (m*/nim); q; 1a luu
lwong nudc xa thai 16n nhét trong ngay thir i (m*/s). Luu luong qi d6i véi truong hop cé sb
lidu x4 thai dugc kiém ké trén co s6' s6 liéu luu luong 16n nhit trong ngdy. Luu luong qi doi
v6i truong hop chua c6 s6 liéu x4 thai dugc kiém ké trén co sd luu lugng thiét ké 16n nhit
ctia cong trinh xa thai; T 14 sb ngay trong nam kiém ké.

2.9. Gia tri tai nguyén nuoc
C6 mét sb phuong phap dé kiém ké va xac dinh gia tri tai nguyén nudc, cu thé nhu sau:

a) To ong gia tri tai nguyén nuoc tinh theo giad tri thu duoc cho ngan sdch

Viéc kiém ke gia tri tai nguyén nudc dugce thyc hién trén co so thyc té gia tri thu duoc
cho ngan sach, gdm: thué tai nguyén nudc, tién cp quyén khai thac tai nguyén nudc, phi
thiam dinh hd so cép phép tai nguyén nude va dugce tinh toan nhu sau:

T =T + T2+ Ts (triéu dong) 5)

Trong d6 T 1a tong tién thu duoc tir thué tai nguyén nudc trong nam kiém ké; T 14 tong
tién cap quyén khai thac tai nguyén nudc trong nam kiém ké; T 14 tong tién phi thim dinh
ho so cap phép tai nguyén nudc trong nam kiém ké.

b) Téng gid tri tai nguyén nude tiém nang (nuedc mdt, nwde dedi dat, khéng ké dén nuée
mura) tinh theo gia tri kinh t€ cua nganh su dung nudc tao ra san pham déc thu ctia nganh do.
(1) Tong gia tri tai nguyén nudc mat cua ky ki€ém ké dugc xac dinh nhu sau:

Tu= Sl (6)

Trong d6 Tw = Tong gia tri tai nguyén nuwdc mat tiém nang; 77 = Téng gia tri hién tai cta
nganh i tao ra do st dung nuéc; Wsd; = Tong lugng nudc st dung hién tai cua nganh i dé
tao ra san pham; W = Tong lugng nudc trung binh ndm cua ky kiém ké duogc tai vi tri kiem

> Wsd
vuc tinh dén vi tri kiém ké so vdi tong dién tich luu vuc song dang thyc hién kiém ké; N =
Tong s0 nganh chinh sir dung nudc.
(i1) Tong gia tri tai nguyén nudc dudi dat tiem nang duoc xac dinh nhu sau:

ké; Ki = Hé s6 phéan b6 nude cho nganh i; Ki = M; Si=Ty 1€ % cua phﬁn dién tich luu

Thaa = {Vl XK XS (7)

W

Trong d6 Tnaa = TOng gia tri tai nguyén nudc dudi dat tiém nang; 7% = Tong gia tri hién

tai cia nganh i tao ra do st dung nudc dudi dat; W*y; Tong luong nude dudi dat sir dung

hién tai cua nganh i dé tao ra san pham; W* = Tong lugng nudc dudi dat ki€ém ké dugc cua
N -2 A A A 1A 1A . n: A N . . W*sd; 2 1A 1:A

ving kiém ké&; K'; = Hé s6 phan bo nuéc dudi dat cho nganh i; K'i = 5 Wf = ; S*=Ty 1¢ dién
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tich tang chira nudce tinh dén vi tri kiém ké; N* = Tong so0 nganh chinh sir dung nudc dudi
dat.

c) Tong gid tri tai nguyén nudc tinh theo von dau tw cong trinh va co sé ha tang dé khai

thac s dung nudc
T=3V, ®)

Trong d6 T = Tong gia tri tai nguyén nudc; Vi = Tong von dau tu cong trinh va co sé ha
tang nganh sir dung nudc i.

Khi xac dinh gia tri TNN can can nhic sir dung mot trong sb cac phuong phap ké trén,
trong d6 phuong phéap xac dinh theo gi tri thu dugc cho ngan sach 1a phuong phép truyén
théng dang duoc str dung tai B6 TNMT.

3. Két qua va thio luin

Trong nghién ctru nay ndi dung kiém ké mot sé chi tiéu tai nguyén nudc thir nghiém cho
luu vuc song Ba. Luu vuc song Ba trai dai trén ca suon phia tdy va suon phia dong day
Truong Son, trén dia phan 3 tinh Gia Lai, Pak Lak ¢ Tay Nguyén va tinh Pht Yén ¢ Nam
Trung Bo (Hinh 1). Song Ba dugc hinh thanh béi nhiéu nhanh séng, subi nho véi 36 phuy luu
cap 1, 54 phy luu cap I1, 14 phy luu cap I11, dong chay hinh thanh chi yéu boi cac nhanh song
chinh: Thugng séng Ba, song Ayun, song Krong H’nang, song Hinh [19].
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Hinh 1. Ban d6 luu vuc song Ba.

Viéc nghién ctru kiém ké tai nguyén nude trén luu vuc song Ba duge bat dau tir cac tram
do mua tir nam 1931, trudc nhiing ndm 60 viéc do dac khong c6 hé théng va bi gian doan
nhiéu nam. K& tir sau nam 1980 viéc do dac da lién tuc va c6 hé théng v6i khoang 12 tram
do mua trén luu vuc. Pbi véi dong chay trén luu vuc song Ba hién nay chi do dac tai 4 tram
An Khé, Ciing Son, AyunPa va Po Mo Ré va dugc quan tric tir nam 1977 dén nay.
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3.1. Tong lwong nwée muea trén heu viec

Céc chi tiéu kiém ké lugng nudc mua tai cac tram do mua trén luu vuc song Ba nam
2020 dugc thye hién tai 12 tram do mua. Két qua kiém ké luong mua tai cac tram dugc tong
hop tai Bang 3.

Bang 3. Tong lwong mua tai cac tram (mm).

Ayun Budon Cing Kon Po Mo Son Tuy : Phu
Thang  An Khé . Mdrak PleiKu Lak
Pa Ho Son  Tum Ré Hoa Hoa Lam
1 10 0 0 1 0 28 0 0 0 6 12 212
2 5 0 0 7 0 28 0 0 7 51 0 1
3 0 0 14 8 23 0 18 38 5 1 11 0
4 9 3 28 15 56 28 27 88 20 103 5 7
5 249 122 217 80 101 134 144 181 92 17 135 60
6 42 97 161 68 248 277 236 323 90 5 244 2
7 400 167 270 68 187 135 264 255 57 4 160 16
8 209 181 166 98 374 134 491 286 91 106 505 20
9 240 159 316 146 293 209 274 218 152 51 292 245
10 645 375 380 445 541 481 546 487 452 506 142 512
11 742 153 209 395 38 733 113 172 391 523 337 376
12 71 8 11 53 0 409 0 5 47 140 0 13

Nam 2622 1264 1772 1384 1860 2595 2112 2051 1402 1514 1841 1463
Muoamuwa 2307 1042 1351 1205 1433 2100 1688 1422 1189 1331 1435 1181
Mua kho 315 222 421 179 427 495 424 629 212 183 407 282
3 thgmax 1627 714 905 986 1208 1623 1311 990 995 1169 956 1133
Thang max 742 375 380 445 541 733 546 487 452 523 505 512

3 thdAng min 14 0 15 16 23 56 18 38 11 27 16 8

Tir két qua kiém ké cho thay lugng mua nam trung binh nam 2020 trong luu vuc song
Ba khoang 1823 mm hay tai nguyén nudc mua ndm 2020 duoc kiém ké khoang 24,46 km?,
luong nude mua mua trung binh khoang 1474 mm va mua kho khoang 350 mm, diéu nay
cho thay chénh 1éch giita lwong nudc mua mia mua so voi lugng muwa mua kho 1a rat 1on gap
khoang 4,2 1an tuong duwong lwong mua miia mua chiém 80% tong lugng muwa nim. Trén luu
vuc ¢6 nhitng thang khong xuét hién mua & mot hodc nhiéu vung duoc thé hién béi chi tiéu
kiém ké lugng mua thang nho nhat & mic 0-1 mm. Bén canh d6, lugng mua thang 16n nhat
tai cac tram trén luu vuc song Ba xudt hién vao thang 10, 11 1a nhiing thang giita mia mua,
tuy nhién viéc xuat hién luong mua 16n nhét trén cac tram lai ¢ ca 2 thang cho thay, luong
mua mua mua trén luu vye xuét hién khong ddng b, co thé thdy cac tram & ha du gan blen
thuong co xuét hién mua 16n vao thang 10, con cac tram ¢ thuong luu lai cé mua 16n xuét

hién vao thang 11 [20].

3.2. Téng luong nuwoc mat

Hién nay trén luu vuc song Ba chi c6 3 tram do Iuu luwong 1a An Khé, Cung Son va Po
Mo Rg, trong d6, tram An Khé nam ¢ thugng ngudn song Ba, tram Cung Son nam phia ha
luu song Ba va tram Po Mo Ré€ va AyunPa nam trén song Ayun la nhanh song cap 1 ctia song
Ba.

Két qua kiém ké lugng nudc mat tai 3 tram quan tric theo cac chi tiéu gém: téng lugng
nudc mat ndm, tong luong nudc mua i, tonsg Iwgng nudc mua can, tong lugng nudce theo
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cac thang, tong lugng nudc 1 thang nho nhat, tong luong nude 3 thang nho nhét, tong luong
nude 1 thang 16n nhat va tong luong nudce 3 thang 16m nhat. Két qua tong lugng nudc mat tai
cac tram duoc tong hop tai Bang 4.

Bang 4. Tong luong nude mit tai cac tram (tridu m?).

Thang An Khé Cing Son Po Mo Ré Ayun Pa
1 20,73 142,49 5,79 91,87
2 18,19 107,90 3,39 61,45
3 19,55 77,67 2,14 60,00
4 18,07 48,73 2,36 45,88
5 23,46 68,03 3,54 60,26
6 23,25 252,98 10,76 90,46
7 26,36 275,88 11,09 122,40
8 29,46 554,43 21,13 236,50
9 34,47 476,93 22,50 220,58
10 83,30 1708,82 86,51 1028,51
11 279,94 2617,92 60,13 1296,00
12 104,19 1641,86 24,19 396,40
Nam 680,97 7973,63 253,52 3710,31
Mua li 453,53 5633,97 201,37 2903,99
Mua can 227,44 2339,66 52,15 806,32
3 thang min 55,81 194,43 7,89 166,14
1 thang min 18,07 48,73 2,14 45,88
3 thang max 467,42 5968,60 170,83 272091
1 thang max 279,94 2617,92 86,51 1296,00

Qua kiém ké cac chi tiéu vé téng luong nudc tai cac tram [20] c6 thé thdy rang tram
Cung Son 14 tram cudi cing ndm phia ha du séng ba c¢6 do dac dong chay véi dién tich luu
vuc tram khéng ché 14 12.800 km? chiém 95% dién tich luu vuc song Ba. Vi vay tram co thé
duogc lya chon la tram dai dién cho lugng nude trén luu vuc song Ba. Téng lurong nudc nam
2020 tai tram Cung Son khoang 7.973,63 triéu m> so v6i luong mura trung binh trén toan luu
vuc thi ti 1¢ sinh dong chay mit chiém khoang 32%, tong lugng nudc mua lii chiém khoang
70% tong lugng nudc ca nim, va lugng nude mua can 1a 30% tong lugng nurdc ca nam, thang
c6 tong lugng nho nhat 1a thang 4, va thang c6 lwong nude 16n nhét 1a thang 11.

Tram An Khé dai dién cho khu vuc thugng luu song Ba, téng lugng nude ndm 2020 tai
tram An Khé khoang 680,97 triéu m> so v6i lwong mua trung binh luu vic khéng ché cua
tram An Khé thi ti 1¢ sinh dong chay mat chiém khoang 60%, tong luong nudc mua chiém
khoang 66% tong lwong nuée ca nam, va lugng nuwdc mua can 1a 34% tong luong nudce ca
nam, thang c6 tong lugng nho nhat 1a thang 4, va thang c6 lugng nudce lon nhat la thang 11.

Tram AyunPa va Po mo ré déu ndm trén nhanh song Ayun 1a nhanh cip 1 16n nhét cua
song Ba, trong d6 tram Po Mo Ré nam phia thuong luu va tram AyunPa nim gan cira ra ctia
song Ayun. Vi vay, tram AyunPa la tram dai dién cho luu vyc song Ayun, tong luong nudc
nam 2020 tai tram AyunPa khoang 3710,1 tri¢u m?® so véi lugng nudc tai tram Cung Son thi
ti 1¢ dong gdp dong chay mat chlem khoang ciia song Ayunpa khoang 46%, tong luong nuoce
mua lii chiém khoang 78% tong luong nudc ca nim, va luong nuwdc mua can 1 22% tong
lwong nude ca nam, thang co tong lugng nho nhét 14 thang 4, va thang co luong nude 16n
nhét 1a thang 11.
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3.3. Luong nudc khai thac sw dung

Hién nay trén luu vuc song Ba c6 khoang 308.596 cong trinh khai thac, st dung nudc
trén khu vire [21] theo cac muc dich sir dung nhu sau: cap nude tudi cho néng nghiép: 996
cong trinh, bang 0, 3% s6 luong cong trinh; cap nudce cho sinh hoat tap trung do thi: 34 cong
trinh, bang 0,01% sb luong cong trinh; cap nudc tap trung cho sinh hoat nong thon: 125 cong
trinh, bang 0,04% sb luong cong trinh; cap nudce cho sinh hoat ndng thén nho 1é: 307.393
cong trinh, bang 99,6% s6 lugng cong trinh; cap nudc cho san xuat cong nghiép: 48 cong
trinh, bﬁng 0,02% sb lugng cong trinh trén pham vi 3 tinh BakLak, Gia Lai va Pha Yén.

Chi tiét vé sb cong trinh tai timg dia phuong nhu sau: tinh DakLak c6 237800 cong trinh,
bang 77%; Gia Lai c6 56,48 cong trinh, bang 18,3%; Phti Yén c6 14300 cong trinh, chiém
4,6% tong s6 cong trinh trén pham vi 3 tinh. Hién trang khai thac ctia mot s cong trinh chinh
trén song Ba dugc tong hop theo cac dic diém sau (Bang 5).

Bang 5. Dic diém mot s6 cong trinh khai thac sir dung nude trén luu vuec.

Tén cong Cong Q phat

A i N . . Séng khai  Loai Wre Whi P i
TT  trinh khai Xa Huyén Tinh i . n n suat dién max
i thac hinh  (tri¢u.m?®) (tri¢u.m?)
thac (MW)  (m’/s)
1 Son Giang Son Giang So6ng PhaYén Song Con ™D 10,00 65,47
Hinh
2 Song Hinh  DPtc Binh, So6ng Pha Yén song Hinh ™D 357 323 70 55,6
EaTrol, Hinh
Song Hinh
3 Krong Ea S6, Cu M'Prak Phu Yén song Krong TD 165,78 108,5 64 68
H'ndng Prao Song H'nang
Ea Bar Hinh
4  Song Ba Ha Song PhiYén Song Ba D 349,7 165,9 220 56,7
Hinh, Son
Hoa va
Kréng Pa
5 TDAyunHa AyunHa Pha  GiaLai Hothayloi TD 3,00 23,40
Thién Ayun Ha
6  Nha may thon Bic Son Hoa Phu Yén SXCN
duong Son Ly, thi
Hoa trén Cung
Son

Ghi chii: TP = Thity dién; SXCN = sdan xudt céng nghiép.

Kiém ké hoat dong khai thac cua mot sb nha may thiy dién nam 2020 duoc téng hop tai
Bang 6.

Bang 6. Tng lwong nudc khai thac st dung ciia cic nha may thay dién (triéu m?).

Thang An Khé Ka Nak Song Ba ha Song Hinh
1 0,00 9,51 113,60 69,12
2 1,43 791 89,94 62,83
3 1,60 11,57 74,87 65,29
4 1,09 11,50 42,34 35,60
5 2,57 12,40 75,55 48,49
6 8,53 12,47 210,77 73,64
7 34,92 37,28 232,63 103,27
8 46,07 43,48 417,24 83,27
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Thang An Khé Ka Nak Song Ba ha Song Hinh
9 52,76 41,71 418,32 57,30
10 115,98 49,60 996,00 47,34
11 123,16 69,96 967,65 108,73
12 83,00 71,47 697,64 144,11
Nam 471,10 378,85 4336,55 898,99
Mua la 372,88 242,03 3031,85 399,92
Mua can 98,21 136,82 1304,70 499,08
3 thang min 3,03 28,98 192,76 149,38
1 thang min 0,00 7,91 42,34 35,60
3 thang max 322,14 191,02 2661,29 300,18
1 thang max 123,16 71,47 996,00 144,11

Qua két qua kiém ké tai mot s6 cong trinh thuy dién 16n, khai thac st dung nudc trén luu
vuc song Ba nhan thiy, trong miia 1& ndm 2020 c6 2 tran 1 16n x4y ra kha gin nhau vao cudi
thang 10 va dau thang 11. Tuy nhién, cdc hd van phat huy duoc hiéu qua cit 1i véi tong dung
tich cat L khoang 30 triéu m®. Qua kiém ké dic trung van hanh cia cac thuy dién co thé théy,
téng luong nudce phat dién trong nim cia thiry dién séng Ba ha 13 4336,5 triéu m?, thiry dién
song Hinh 12 899 triéu m?, thuy dién song An Khé 1a 471,1 triéu m® va thity dién song Kanak
1a 378,85 tridu m®. Thang co luu lugng phat dién it nhét 1a thang 1 va 2, thang c6 luu luong
phat dién 16n nhét 1a thang 10 va 11.

4. Két luan

Bai bao nay trinh bay cac phuong phap xac dinh cac chi tiéu klem ké tai nguyén nudc
bao gom tong lwong mua, tong lwong mua mia mua va mua kho, tong lugng nudc mat, chat
lwong ngudn nude mat, trir lwong va chat luong nuée dudi dat hién trang khai thac sir dung
nude miat va nude dudi dat, hién trang xa nudc thai vao ngudn nude, va gia tri tai nguyén
nude cho cac trudng hop co day du sb liéu, thiéu sb liéu va khong c6 sb lidu. Két qua kiém
ké thir nghiém cho mét s6 chi tiéu cuia luu vuc song Ba cho thdy, tong lugng nudc mua nim
trung binh trén luu vuc 1a 1823 mm; tong lwgng nudc nam 2020 tai tram Cung Son khoang
7.973,63 triéu m® so véi lugng mua trung binh trén toan luu vyec thi ti 1¢ sinh dong chay mit
chiém khoang 32%, téng lugng nudc mua lii chiém khoang 70% tong luong nudc ca nam,
va luong nudc mua can 1a 30% tong luong nudc ca nim, tong lugng khai thac sir dung cho
dbi tuong st dung nudc chinh (cho thuy dién) 14 6.085,49 triéu m>. Cac két qua nay duoc
kiém ké da trén tai liéu hién c6 nén c6 do tin ciy cao va co thé sir dung dé lap cac phuong
an quy hoach tai nguyén nuéc cho luu vuc song nay. Phuong phéap xac dinh céc chi tiéu kiém
ké c6 thé st dung dé kiém ké cho cac luu vuc song tai Viét Nam.

bong gop cua tac gia: Cac tac gia da thong nhat xdy dung y tudng, lya chon phuong phap,
trién khai noi dung va viét ban thao bai bao.

Loi cam on: Noi dung trong bai bao nay 1a mot phan két qua dat duoc tir Dé tai “Nghién ciru
co 56 khoa hoc xdy dwng hé thong chi tiéu kiém ké tai nguyén medc. Ap dung thir nghiém cho
liew viee séng Ba” clia BO Tai nguyén va Moi truong, ma s6: TNMT.2019.02.01. Chi nhiém
Pé tai: PGS.TS Nguyén Cao Pon.

Loi cam doan: Tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua chinh tac gia,
chua duogc cong bd & dau, khong sao chép tir nhitng cong b trude day; khong co su tranh
chap loi ich trong nhom tac gia.
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Identifying criteria for Vietnam water resource inventory and an
application to the Ba River basin
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2 President Ho Chi Minh’s Vestige in the Presidential Palace Area, No.1 (Red Gate), Hoang
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Abstract: This paper presents methods to determine the value of water resource inventory
indicators for Vietnam including total rainfall, total surface water amount, surface water
quality, groundwater reserve and quality, exploitation and use of surface water and
underground water, wastewater discharge into water sources, and economic values of water
resources for the cases of full data, lack of data and no data. The application of water
inventory for the Ba river basin shows that the average total annual rainfall in the basin is
1823 mm; the total annual average volume of surface water at Cung Son station is 7,973.63
million m?, the total amount of exploitation used for the main water users (for hydropower)
is 6,085.49 million m>. These obtained results are based on observed data and thus they have
high reliability and can be used for water resource planning for this river basin. The methods
determining inventory indicators presented in this paper can be used consistently for water
resources inventory in Vietnam.

Keywords: Rainwater resources; Surface water resources; Groundwater resources; Water
resources; Inventory indicators; Inventory methodology; Ba river basin.
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Tém tit: Muc tiéu ctia nghién ctru ndy 1a danh gia dién bién duong bd bién va hiéu qua
giam song cua cac cong trinh ke giam song tai bo bién T4y tinh Ca Mau. Anh Landsat va
anh tai vé bang cong cu Google earth (anh Google earth) duge sir dung dé quan sat dién
bién dudng b bién. S6 lidu song phia trude va sau ké duge do dac va phan tich dé danh gia
hiéu qua giam song cua cac loai ké. Két qua phan tich anh cho thay dién tich rimg phong ho
bi suy giam nghiém trong (khoang 160 ha) trong 20 nim qua v&i tbe d6 suy giam 13 7,76 va
8,18 ha/nam lan luot dbi v6i anh Landsat va Google earth. Két qua do song cho thay hiéu
qué giam chiéu cao séng tuong ing v&i hmax, /10 Nmax, 1/3 hmax Va hy ctia ke 1y tam 1an luot
la 86%, 83%, 82% va 81%. Tuong ty v6i ké Busadco 1an lugt 13 79%, 89%, 90% va 90%;
ké ban nguyét 1an luot 12 83%, 82%, 81%, va 80%. Hiéu quéa giam ning luong séng ciia ca
ba loai ké déu dat trén 95%. Két qua nghién ctru dya trén dit lig¢u do dac trong mdt khoang
thoi gian ngan nén chua thé két luan vé hiéu qua cho toan bo cac dang ké nay.

Tir khéa: Bién Tay tinh Ca Mau; Anh vién tham; Hiéu qua giam song; Ké ly tam; Ké ban
nguyét; Ke Busadco.

1. Mé diu

Ca Mau la mot tinh cyc Nam ciia Viét Nam va Pong bang song Ciru Long (PBSCL).
Day 1a mot ving dt triing véi phan 16n dién tich c6 cao d6 dudi +1,5 m [1]. Ba mit cua tinh
Ca Mau dugc bao phu boi Bién Pong va Vinh Thai Lan. Ca Mau c6 240,4 km dudng bo bién
[2] va 187.553 ha ring ngap man [3]. Trong d6, bo bién ctia Ca Mau ciu tao chu yéu boi dat
sét va bun v6i hinh thai duong bo chiu tac dong chu yeu cua song (wave-dominated coast)
[2]. Trong nhing thap ky gan day, x6i 16 bo bién va mét dan dién tich rimg phong ho dang
12 mot van dé nghiém trong xay ra 6 Ca Mau. Cu thé, chiéu dai doan x6i 16 bd bién Tay da
kéo dai 50 km tir Kién Giang dén Ca Mau [4]. Trudc tinh trang sat 16 bo bién dang dién ra
ngay cang nghiém trong, mot tuyén ké bién doc theo bo bién Tay da dugc xdy dung nhim
muc dich giam tac dong cua song va phuc hoi lai bii bién (Hinh 1). C6 ba loai két cdu chinh
trong tuyén ké bién nay 1a ké coc ly tim, ké Busadco va ké ban nguyét voi chiéu dai tong
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cong tir Hon Pa Bac dén ctra Kénh M6i khoang 5 km. Trong d6, ké ban nguyét duoc hoan
thanh vao nam 2017 va ca tuyén ké hién hiru duoc hoan thanh vao nam 2019.

Trong nhitng nam gan ddy, di c6 mot s6 cong trinh nghién ctru vé tuyén ké bién Ty nhu
danh gia 6n dinh cta tuyén ké ban nguyét dai 180 m bang phan tich 6n dinh 14t, truot va quan
tréc 1an két hop v6i md hinh phan tir hitu han [5]; danh gid hiéu qua gidm song va tao bai ctia
dé tru rong [6]; danh gia hiéu qua giam song cua ke Busadco tai bién bong va bién T4y tinh
Ca Mau bang phuong phap quan trac s6 liéu song trudc va sau cong trinh két hop véi phuong
phap chap ban db tir ngudn anh Google earth [7]; danh gia hiu qua giam song va tao bai cua
ké coc ly tim bang phuong phép khao sat s6 liéu song va ham lwong bun cét lo ling [8- 9]
Hién tai, chua c6 mot nghién ciru tong thé danh gia hiéu qua giam séng cua ca ba loai ké bién
trong tuyén ké bién Tay. Vi vdy, muyc tiéu ctia nghién ciru nay 1a danh gia dién bién duong
bo bién st dung anh Landsat va Google Earth dé quan sat dién bién duong bo bién Tay trong
pham vi 5 km va hiéu qua giam séng ctia cac cong trinh giam song tai bo bién Tay tinh Ca
Mau theo s liéu song dugc do dac truc tiép tai hai vi tri (trong va ngoai ke) cua ting loai ké
(ke ly tam, ke Busadco va ke ban nguyét).

Dé tng pho v6i nhirng thach thirc trong viée phong chdng sat 16 bo bién Tay, tinh Ca
Mau trong thoi gian qua da ap dung thir nghiém nhiéu giai phap cong trinh dé bao vé bo bién,
bao v¢ dé bién nhu giai phap ké bang coc ly tam, ké Busadco va ke ban nguyét. Qua quan sat
thuc té cho thay céac giai phap nay budc dau da cho thay mot s6 wu diém so vai cac loai khac.
Tuy nhién, chua c6 nghién citu quan tric dé danh gia mue do giam song qua cac dang ke
ciing nhu higu qua tao bdi phia trong ké cho cac tuyén ké giam song tai PBSCL noi chung
va ba loai ké bién Tay tinh Ca Mau néi riéng. Do d6, nghién ctru nay tap trung phan tich hiéu
qué giam séng va tao bai clia tuyén ké dai tong cong khoang 5 km tir Kénh D4 Bac dén cira
Kénh Méi v6i ba loai két cau ke theo thtr ty tir Bic xudng Nam la ké ly tdm, ké Busadco va
ke ban nguyét (Hinh 1).
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Hinh 1. Khu vue nghién ctru.
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2. Phuwong phap nghién ctru

Phuong phép nghién ctiru duoc mé ta nhu trong so do trén Hinh 2.

Anh vién tham
(Landsat, Google earth)

v v

Nin chinh hinh hoc,
chiét xuit dudng bo
theo Iuéi chidu UTM

v v

S6 liéu so cap (ap suét)

Chuyén d6i gia tri ap
suat thanh muc nude

Dién bién duong bo, Tinh toan chiéu cao
dién tich rmg phong hd song, nang luong song
Hiéu qua chéng x6i 1o Hiéu qua giam séng cua
cua cac cong trinh ke cac cong trinh ké

Hiéu qua giam song,

> chong x01 10 cua cac  [€
cong trinh keé

Hinh 2. So dd ciu trac cac bude nghién ciru.

2.1. Phdn tich anh vién tham

Anh vé tinh Landsat va anh Google earth dugc str dung két hop dé danh gia dién bién
duong bo va di¢n tich rung phong ho khu vuc nghién ctru. Trong do, anh Google earth c6 do
phan giai cao dugc sir dung lam chuan dé danh gia do tin cy cta két qua phan tich tir anh
Landsat c6 d phan giai thip hon (trung binh 30 m/pixel).

- Anh Landsat: Ddi v6i anh Landsat, cac anh nay da duoc nén chinh vé cung h¢ toa do
trong ludi chiéu UTM nén trong qua trinh phan tich khong can thyc hién nan chinh hinh hoc
ma chi thyc hién viéc gidi doan dudong bo. Anh vé tinh Landsat 5 va 8 tir naim 2000 dén nim
2020 duoc str dung dé danh gia bién dong duong bd va dién tich rimg phong ho doc theo
tuyén ké. Phuong phép tich ranh gidi nude—dat lién dugc thuc hién theo cac nghién ctru trude
day [10-11]. Cu thé, chi sé nudc khac biét chuan héa NDWI duoc sir dung dé giai doan
duong bd bién cho cac anh Landsat véi do chinh xac co thé dat dén 90,48% [12] theo cong
thure [13]:

GREEN — NIR

DWI= 1
NDW GREEN + NIR )

Trpng d6 GREEN la kénh anh sang luc va NIR Ia kénh can héng ngoai.
Doi voi anh Landsat 5, GREEN la kénh 2 va NIR 1a kénh 4 [14] nén ta co:
_ Kénh 2 —Kénh 4

- 2
) NDWI Kénh 2 + Kénh 4 @)
Doi voi anh Landsat 8, GREEN la kénh 3 va NIR la kénh 5 [15] nén ta co:
Kénh 3 — Kénh 5
NDWI @)

“Kénh3 + Kénh 5
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Phan mém ArcGIS duoc str dung dé phan loai anh chi s6 nuéc thanh ving dat va nude
su dung cong cu Reclassify. Dit li€u raster viung dat va nudc dugc chuyén thanh cac Polygon
va luu dudi dang tap tin .dwg. SO li¢u vé cac anh Landsat dugc trinh bay trong Bang 1.

Bang 1. S liu anh Landsat.

Do phan giai Ty lé may

Thoi gian Vé tinh Bo cam (m) (%) Hé toa do
10/03/2000  Landsat 5 ™ 30 13,00 UTM
08/01/2001  Landsat5 ™ 30 5,00 UTM
16/12/2003  Landsat 5 ™ 30 34,00 UTM
02/02/2004  Landsat5 ™ 30 2,00 UTM
19/01/2005 Landsat5 ™ 30 1,00 UTM
07/02/2006  Landsat 5 ™ 30 4,00 UTM
02/06/2007  Landsat 5 ™ 30 5,00 UTM
13/02/2008  Landsat 5 ™ 30 9,00 UTM
14/01/2009  Landsat5 ™ 30 0,00 UTM
28/07/2010  Landsat5 ™ 30 28,00 UTM
29/06/2011  Landsat5 ™ 30 20,00 UTM
27/12/2013  Landsat 8 OLI_TIRS 30 17,32 UTM
28/01/2014  Landsat 8 OLI_TIRS 30 10,72 UTM
21/04/2015  Landsat 8 OLI_TIRS 30 0,02 UTM
19/02/2016  Landsat 8 OLI_TIRS 30 0,25 UTM
20/01/2017  Landsat 8 OLI_TIRS 30 12,67 UTM
12/03/2018 Landsat 8 OLL_TIRS 30 7,42 UTM
27/02/2019  Landsat 8 OLI_TIRS 30 5,29 UTM
13/01/2020  Landsat 8 OLI_TIRS 30 6,38 UTM

- Anh Google earth: Cac anh chat lugng cao dugc tai vé tir phan mém Google earth ciing
duogc str dung dé so sanh véi két qua giai doan cua anh Landsat nham danh gia do tin cay cta
viéc sir dung anh Landsat. Cac anh Google earth duogc tai vé c6 do phan giai 1,0 m. S6 liéu
vé anh Google earth dugc trinh bay trong Bang 2.

Bang 2. SO liéu anh Google earth.

Thai gian Do phéan giai (m) Hé toa do
03/02/2001 1,0 UTM
03/11/2013 1,0 UTM
13/01/2015 1,0 UTM
31/10/2018 1,0 UTM
23/01/2020 1,0 UTM

Pé dam bao do phan giai cuia &nh Google earth, khu vuc nghién ctru dugc chia thanh 12
khung anh nho. Cac khung anh sau khi tai vé s& duoc gan toa d6 bang phan mém ArcGIS va
ghép lai véi nhau dé tao thanh mot khung anh 16n bao phu toan bo tuyén ké bang chirc nang
Mosaic trong phan mém ENVI. Vi anh tai vé tir phan mém Google earth khong ciing khung
hinh hoc nén cac anh nay dwoc nin chinh hinh hoc bang chirc ning Registration trong bo
cong cu Map ctia ENVI trudce khi tién hanh phan tich giai doan dudng bo. Sai sb trung binh
binh phuong (RMSE) duoc sir dung dé danh gia do chinh x4c cia viéc nan chinh anh theo
cong thuc:

(4)

Trong d6 yi 1 toa d0 diém khong ché thir I; 9. 1a gia trj u6c doan bang md hinh hoi quy
tuyén tinh tai diém khdng ché thir i, va ¥ 1a gia tri trung binh cong cua tat ca cac gia tri yi.
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Anh tai vé tir Google earth 13 anh toan sic nén khong thé sir dung cac phuwong phap phan
loai kiém dinh hodc khong kiém dinh dé giai doan dudng bd mot cach tw dong. Tuy nhién,
anh Google earth c6 wu diém 13 d6 phan giai cao nén c6 thé d& dang quan sat duoc cac chi
tiét trén anh (cong trinh, duong giao thong, ving nudc...) bing mat thudng. Vi viy, nghién
ctru nay st dung phuong phap thu cong dé chiét xuat dudng bo tir cac anh Google earth [16].
Do chinh x4c cta phuong phap chiét xuat duong bd mot cach thu coéng duoc thao luan lan
dau tién vao nam 1956 [17]. Pay la phuong phap phu thudc rat nhiéu vao kinh nghiém cua
k¥ thudt vién va kién thirc cia k¥ thuét vién vé khu vuc nghién ctru [18]. Theo [19], sai s6
giai doan dudng bd bang phuong phap thil cong sir dung anh toan sic IKONOS c¢6 d6 phan
giai xdp xi 1,0 m dao dong trong khoang tir 2,0-4,0 m.

- Tinh toan sy thay doi dién tich rimg phong ho

Cung véi viéc danh gia dién bién duong bo (dai rimg phong ho), dién tich rimg phong
ho qua cac nim ciing dugce tinh toan dé danh gia bién dong dién tich rimg phong ho va budc
dau danh gia hiéu qua ngan xoi 16 bo bién cua cac cong trinh ké. Dién tich rumg phong ho
duoc tinh toan dya vao bon duong bién bao gdbm duong bo, tuyen dé phia sau rung phong ho
va hai duong thang song song noi diém dau va diém cudi tuyén dé voi dudng bo. Tuyén dé
duoc gidi han bdi hai diém A (104°48,639° E; 9°10,549° N) va B (104°48,793" E; 9°7,855’
N) nhu trong Hinh 3.
A (479.197 m B; ¢
(;{ 1.014.295 m B)
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Hinh 3. Phuong phap tinh dién tich rirng phong ho.

2.2. 86 liéu séng

- Cong tac chuan bi: Hai thiét bj do muc nudc Levelogger® 5 Junior ctia hing Solinst
(Canada) va INFINITY-WH AWH-USB cuta hang JFE Advantech (Nhat Ban) dugc st dung
dé do chiéu cao song. Cac thiét bi duoc cb dinh vao cay tram va dugc dat tai hai vi tri cach
déu tam tuyén ké 10 m vé phia bién va phia bo. Tai phia bién, thiét bi do Levelogger® 5
Junior dugc stir dung va dat ¢ cao trinh cach mat dét ty nhién khoang 1,0 m. Tai phia bo, thiét
bi INFINITY-WH AWH-USB duoc sir dung va dit ¢ cao trinh x4p xi -1,0 m (cach mat dat
tu nhién 0,2 m). S6 liéu muc nude duge ghi nhan véi chu ky 01 s trong ngay 15/10/2020.
Cong tac lap dit thiét bi do dwgc thyc hién boi hai the 1in chuyén nghiép nguoi ban dia. So
hoa mit bang bd tri thiét bi do nhu Hinh 4.



Tap chi Khi twong Thuy van 2021, 732, 93-105; doi:10.36335/VNJHM.2021(732).93-105 98

a) b)
Ké ban nguyét K¢ Busadco _Phia bién 10m 10m Phia by
Levelogger

Hudng song
— !

] S B Infinity

Levelogger {1 7 1 N H =
- / ol 1 - Infinity
\ Ring phong h$ % R U110 ON—wH—
\ —
K¢ Busadco

1
|
.

Cira Kénh M6i Pé dit

Hinh 4. B4 tri thiét bi do muc nudc: (a) So hoa mit bang b tri thiét bi do; (b) Mat cat; (¢) C6 dinh
thiét bi Levelogger vao cay tram; (d) Lap dat thiét bi do vao vi tri.

-Xuly s6 liéu: S6 liéu do dac muc nudc tai cac vi tri trude va sau cong trinh gidm song
duogc xtr Iy dé xac dinh chiéu cao song theo [20]. Dé thuan tién cho viée tinh toan, quy trinh
xu 1y dir liéu da duogc 1ap trinh thanh cac ham trong trong ngdn ngir 1ap trinh Matlab va R va
c6 thé tai vé& mién phi tir cic trang web cua cac tac gia [21].

2.3. Danh gia hiéu qua giam song cua cac cong trinh ke

~ Hi€u qua giam song dugc danh gia theo TCVN 12261:2018 [27]. Chiéu cao cua séng
bién ¢ khu vuc phia sau cong trinh giam song, ky hiéu la Hy, dugc xac dinh theo cong thic:

H=K,xHj, )

Trong d6 Hsp 14 chiéu cao cua séng bién phia trudc cong trinh (m); Kir 13 hé s6 truyén
s6ng. Ky phu thudc vao khoang cach tir dinh cong trinh téi muc nude bién thiét ké (he) va
chiéu cao song bién & phia trudc cong trinh (Hsp).

Hiéu qua giam song duogc tinh theo cong thirc:

e=(1-K,,)x100% (6)

Céc truong hop xem xét tinh todn mirc d giam séng dua trén cac két qua do dac thuc té
cho ba truong hop: (a) Trung binh 1/10 séng 16n nhét (1/10 hmax); (b) Trung binh 1/3 séng
16n nhat (1/3 hmax); Va (c) S6ng trung binh (hw). Nang lwong séng trude va sau cong trinh
cling dugc tinh toan dé danh gia hiéu qua giam niang lugng séng. Ning luong song toan phan
duoc xac dinh theo cong thirc:

1
B=EptEy=g xpxgxH? (7

Trong d6 E 13 ning lwong toan phan ciia song, Ep 14 thé ning cua song; Eq 1a dong ning
ctia song; p 1a khéi lugng riéng nude bién (kg/m°); g 1a gia tdc trong truong (m/s?) va H 1a
chiéu cao song ldy trung binh ctia 1/10 hmax (M).

Hi¢u qua giam nang luong song dugc tinh theo cong thurce:

E
Kym (1-5) %100 ®)

t
Trong d6 K 12 phan trim giam song, Es 1a nang luong song sau ké; E. 1a ning luong
song truoc ke.
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3. Két qua va théo ludn

3.1. Két qud ndn chinh hinh hoc anh Google earth

Két qua nin chinh hinh hoc anh Google earth dugc thé hién trong Bang 3. S4 liéu cac
diém khéng ché dung dé nin chinh anh ciing duogc trinh bay. Tt ca cac anh déu co s luong
diém khéng ché mit dét bang 10 trir anh chup nam 2001 vi tai nam 2001 co6 rat it cong trinh
dugc xay dung nén s6 luong diém khong ché bi han ché so vdi cac anh chup trong nhiing
nam gan day. Co thé nhan thay sai s6 nan chinh hinh hoc cac anh déu thap hon 1,0 m ngoai
trir anh chup ngay 03/02/2001 c6 sai s6 bang 1,1 m vi chét lugng cac diém khong ché trong
anh chup ngay 03/02/2001 khong dugc t6t nhu cac anh chup gan day. Sai so cua anh chup
ngay 23/01/2020 bang 0 vi anh nay dugc chon lam anh gdc dé nin chinh cac anh khac vé
khung hinh hoc cta anh nay.

Hinh 5. So db cac diém khéng ché.

Bang 3. Sai s6 nin chinh hinh hoc anh.

Thei gian Sb diém khéng ché mat dat RMSE (m)
03/02/2001 7 1,10
03/11/2013 10 0,47
13/01/2015 10 0,32
31/10/2018 10 0,31
23/01/2020 10 0,00

3.2. Bién déng dwong bo va dién tich rieng phong ho

Bién dong dudng b bién khu vuc nghién ciru duoc trinh bay nhu trong Hinh 6. C6 thé
nhan thay trong nim 2001, bé rong rimg phong ho tai khu vuc nghién ctru van con rat 1on.
Dén nam 2013, mot phan 16n rimg phong ho tai khu vuc nay di bién mat. Diéu nay thé hién
bang bién dong rat 16n cta vi tri duong bo. Cu thé, so v6i nam 2001, duong bo nim 2013 da
bi x6i 16 nghiém trong tir 200 m dén 300 m. Trong giai doan tir 2013 dén 2015, duong bd
tiép tuc bi x0i 16 tuy nhién mirc do x6i 16 khong nghiém trong. Giai doan 2015-2018, dudng
bo lai tiép tuc x0i 1& nghiém trong véi vi tri x61 16 16n nhét 1én dén 100 m. T ndm 2018 dén
niam 2020, vi tri dudng bd khong cé nhiéu bién dong. Tuyén ké ban nguyét dugc hoan thién
vao nam 2017 va toan bo tuyén ké bién Tay tai khu vuc nghién ctru dugc hoan thién vao nam
2019. Pay c6 thé 13 nguyén nhan lam giam mirc do x6i 16 dudng bo gitra ndm 2018 va 2020.

Bién dong dién tich rimg phong ho giai doan 2000-2020 duoc trinh bay nhu trong Hinh
7 v6i ca hai chudi dit liéu giai doan tir anh Landsat va anh Google earth. Anh tai vé bang
cong cu Google earth c6 do phan gii tot hon duoc sir dung dé lam chuan. Co thé nhan thiy
dién tich rung phong ho dé giam khoang 160 ha trong hai muoi nam qua v6i véan tbc giam
bang 7,76 ha/nam d6i voi anh Landsat va 8,18 ha/ndm d6i véi anh Google carth. Nhu vay,
sai sd giita viéc st dung anh Landsat va anh Google earth trong tinh toan van toc thay doi
dién tich rimg phong ho 1a 5%. Diéu nay ching to do tin cdy cia viéc sir dung anh Landsat.
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Trong chudi sb liéu anh Google earth, co thé nhan th'éiy gitra cac nam 2018 va 2020, van tde
suy giam dién tich rimg phong ho c6 xu hudng giam. Viéc hoan thién xay dung tuyén ké ban
nguyét trong nam 2017 va tuyén ké ly tAm trong nim 2019 c6 thé 1a nguyén nhan lam cham
qué trinh x6i 16 rimg phong hd. Tuy nhién, day chi la két qua quan sat dua trén dit liéu anh
trong hai nam 2018 va 2020. Can tiép tuc thu thap anh va giai doan cho cic nim tiép theo
méi co co so danh gia chinh xac hiéu qua chéng x6i 1& bo bién cia cac loai ké.
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Hinh 6. Bién dong dudng bd khu vure nghién ciru.
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Hinh 7. Bién dong dién tich rimg phong ho.
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3.3. Phan tich va danh gia hiéu qua giam song

Chiéu cao séng va phan trim twong ng cuia sdng phia bién (phia trudc) va phia bd (phia
sau) clia cac cong trinh ké giam song duoc trinh bay nhu trén Hinh 8. C6 thé nhan thiy phia
trude ke ly tim, song c6 chidu cao tir 0,3 m dén 0,4 m chiém ty 1¢ 16n nhat va phia sau ke ly
tam, song co chiéu cao tir 0,06 m dén 0,07 m chiém da sd. Di véi ké Busadco, song phia
trude cong trinh c6 chidu cao tir 0,4 m dén 0,5m chiém da sb va song phia sau cong trinh c6
chiéu cao tir 0,04m dén 0,05 m chiém da sb. D01 voi ke ban nguyét, song phia trudc cong
trinh ¢6 chiéu cao tir 0,4 m dén 0,5 m chiém da s va song phia sau cong trinh c6 chiéu cao
tir 0,08m dén 0,09 m chiém da sb.

50
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Hinh 8. Biéu d6 quan hé chiéu cao va phan trim song trude va sau ké ly tam, ké Busadco va ké béan
nguyét.

Chiéu cao song tng v6i 1/3 hmax va phan trim tuong tng dugc trinh bay trén Hinh 9.
Dbi véi ké ly thm, song phia trudc cong trinh ¢6 chiéu cao tir 0,45 m dén 0,50 m chiém ty 1¢
cao nhét va song phia sau cong trinh ¢6 chiéu cao tir 0,085 m dén 0,090 m chiém ty 1é cao
nhat. Dbi voi ké Busadco, song phia trude cong trinh c¢6 chiéu cao tir 0,65 m dén 0,70 m
chiém ty 1¢ cao nhét va song phia sau cong trinh ¢6 chiéu cao tir 0,082 m dén 0,085 m chiém
ty 16 cao nhat. Déi voi ké ban nguyét, song phia trude cong trinh ¢6 chiéu cao tir 0,55 m dén
0,60 m chiém ty 1& cao nhat va séng phia sau cong trinh ¢ chiéu cao tir 0,11 m dén trén 0,12
m chiém ty 18 cao nhat. C6 thé nhan thay hiéu qua giam song tng véi séng cé chiéu cao 1/3
hmax ctia ké Busadco 13 hiéu qua nhit trong ba loai ké vi toan bo song sau khi truyén qua ké
Busadco déu c6 chiéu cao tir 0,082 m dén 0,085 m.
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Hinh 9. Biéu d6 quan hé chiéu cao va phan trim song ctia 1/3 hyax trudc va sau ke ly tm, ké Busadco
va ké ban nguyét.

Chiéu cao song tmg v6i 1/10 hmax va phan trim tuong tng duoc trinh bay trén Hinh 10.
Dboi voi ke ly tdm, song phia trude cong trinh ¢6 chiéu cao tir 0,6 m dén 0,65 m chiém ty 1&
cao nhat va song phia sau cong trinh c¢6 chiéu cao tur 0,1 m dén 0,11 m chiém ty 1¢ cao nhat.
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Déi voi ké Busadco, song phia trudce cong trinh ¢ chiéu cao trén 0,75 m chiém ty 18 cao nhat
va song phia sau cong trinh ¢6 chiéu cao tir 0,098 m dén 0,1 m chiém ty 1é cao nhat. Dbi véi
ké ban nguyét, song phia trudc cong trinh ¢ chiéu cao trén 0,75 m chiém ty 1& cao nhét va
song phia sau cong trinh ¢ chiéu cao trén 0,12 m chiém ty 18 cao nhat. C6 thé nhén thiy hiéu
qua giam song Gmg véi song ¢ chiéu cao 1/10 hmax ctia ké Busadco 13 hiéu qua nhét trong ba
loai ké vi toan bo song sau khi truyén qua ké Busadco déu c6 chiéu cao tir 0,098 m dén 0,1
m.
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Hinh 10. Biéu d6 quan hé chiéu cao va phan trim song ctia 1/10 hmax trudc va sau ke ly tam, ke
Busadco va ke ban nguyét.

Hiéu qua giam chiéu cao song cia cac loai ké duoc trinh bay trén Hinh 11. Hiéu qua
giam chiéu cao song duoc danh gia voi cac chiéu cao song trung binh (hi), 1/3 hmax, 1/10
hmax Va hmax. Hiu qud giam séng cua ke ly tam tuong Gmg voi céc chiéu cao song (hw, 1/3
hmax, 1/10 hmax V& hmax) 1an Tugt 13 86%, 83%, 82% va 81%. Tuong tu ddi v6i ké Busadco lan
luot 1a 79%, 89%, 90% va 90%; va ké ban nguyét lan lugt 1a 83%, 82%, 81%, va 80%.

C6 thé nhan thiy ke ly tdm c6 hiéu qua giam song t6t nhat dbi voi chiéu cao song cao
nhét (dat hiéu qua 86%) va ké Busadco o hiéu qua giam song tot nhat ddi voi chiéu cao song
trung binh, 1/3 hmax Va 1/10 hmax v6i hidu qua giam séng tuong ting déu dat gan 90%. Nhin
chung, cac loai ké déu dat hiéu qua giam song trén 80% ddi voi tat ca cac chiéu cao song
ngoai trir ké Busadco c6 hidu qua giam song d6i v6i hmax chi dat 79%.
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Hinh 11. Biéu d6 thé hién hiéu qua giam chiéu cao song ke ly tam, k& Busadco va ké ban nguyét.

Hiéu qua giam ning luong song cua céac loai ké dugce trinh bay trén Hinh 12. C6 thé nhan
thdy hiéu qua giam ning luong séng ciia ca ba loai ké déu rét tt khi déu dat trén 95%. Cu
thé, ké ly tam va ke ban nguyét c6 hiéu qua giam nang lugng song dat 97% trong khi ke
Busadco c¢6 hiéu qua giam ning luong song tot nhat khi dat dén 99%. Tuy nhién, ket qua
danh gia nay dua trén dir liéu do dac trong mot khoang thoi gian ngan nen can quan tric lién
tuc hodc theo cac mua gi6 khac nhau dé co danh gia chinh xac hon vé hiéu qua giam séng
qua ke.
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Hinh 12. Biéu db thé hién hiéu qua giam niang luong song ke ly tm, ké Busadco va k& ban nguyaét.

4. Két lun

Két qua phén tich anh cho thdy b bién Ty tinh Ca Mau bi x6i 16 nghiém trong trong
giai doan 2000-2020 v6i bién dong rat 1on caa duong bo bién. Cu thé, giai doan 2000-2013,
dudng b da 14n sdu vao dit lién mot doan gan 300 m va trong giai doan 2015-2018 dudng
bo tiép tuc 14n vao dat lién mot doan xap xi 100 m. Két qua phan tich chudi anh vé tinh
Landsat va Google earth cho thy rimg phong ho khu vuc nghién ciru dang suy giam voi te
do6 1an luot 1 7,76 va 8,18 ha/ndm. Céc anh vé tinh chi dugc thu thap dén nam 2020 trong
khi tuyén ké méi chi hoan thanh nim 2019 nén chua thé c6 két ludn chinh xac vé kha nang
chbng x6i 16 va phuc hdi rimg phong hod cua cac tuyén ké. Can tiép tuc theo ddi dién bién
duong bo bang anh vé tinh trong cac nam tlep theo.

Két qua phén tich hiéu qua giam chiéu cao séng tmg v6i cac chiu cao hmax, 1/3 hmax,
1/10 hmax Va hw cta ke ly tam lan lugt 12 86%, 83%, 82% va 81%. Tuong tu ddi véi ke
Busadco lan luot 1a 79%, 89%, 90% va 90%; va ké ban nguyét 1an luot 1a 83%, 82%, 81%,
va 80%. Két qua nghién ctru dya trén dir liu do dac trong mot khoang thoi gian ngin nén
chua thé két luan vé hiéu qua cho toan bd cac dang ké nay. Vi vy, can quan trac lién tuc

hodc theo cac mua gid khac nhau dé co danh gia chinh xac hon vé hiéu qua giam séng qua
ke.

Dong gop cua tac gia: Xay dung y tudng nghién ctru: N.N.T., T.V.T., T.V.H.; Luva chon
phuong phép nghién ctu: N.N.T., T.V.T., D.V.D.; Xt Iy s6 liéu: N.N.T., T.V.T., D.V.D.,
H.N.N.; Ldy mau: N.N.T., TH.L, T.KH.,, T.V.Tudn, TM.Q.; Phan tich mau: N.N.T.,
T.H.L, T.V.T., T.V.H,; Viét ban thao bai bao: T.V.T., D.V.D., H.T.C.H.; Chinh sira bai béo:
TV.T, TV.H, HT.CH,;

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 céng trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duogc sao chép tir nhitng nghién cuu trude day;
khong co6 su tranh chap loi ich trong nhom tac gia.
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Abstract: The objective of this study is to assess the shoreline changes and wave reduction
effectiveness of the detached breakwaters constructed along the West coast of Ca Mau
province. First, the satellite images including Landsat and images downloaded by Google
earth tool (Google earth images) were processed to monitor the temporal changes of
shoreline positions. Waves in front and behind detached breakwaters were measured and
analyzed to assess the wave reduction effectiveness of different types of breakwaters. The
image analysis results show that the area of protection forest has been reduced seriously
(about 160 ha) in the last 20 years at the rate of 8.18 and 7.76 ha/year for Landsat and Google
earth images, respectively. The measured wave data shows that wave height reduction in
terms of maximum wave height (hmax), 1/10 hmax, 1/3 hmax and average wave height (huw),
respectively for the piles-breakwater type are 86%, 83%, 82% and 81%; for the Busadco
type are 79%, 89%, 90% and 90%; and for the semi-circle type are 83%, 82%, 81%, and
80%. The effectiveness of wave energy reduction of all three types of detached breakwaters
is found over 95%. The analysis results are based on a short period of measured wave data,
it is not possible to conclude on the effectiveness for all these breakwaters.

Keywords: West coast of Ca Mau province; Satellite images; Wave reduction
effectiveness; Piles-breakwater; Semi-circle breakwater; Busadco breakwater.
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