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TOM TAT

Nghién ctu tng dung mo6é hinh SWAT (Soil and Water Assessment Tool) tich hop GIS
(Geographic Information System) nham mé phong va danh gia qué trinh x6i mon dét va van chuyen
bun cat tai luu vyc song Cho Chu (Thai Nguyén) trong giai doan 1990 - 2020. Dir liéu dau vao bao gom
DEM, ban d6 thé nhudng, st dung dat va chudi khi tuong - thuy van dugc chuan hoa va xir Iy khong
gian. M0 hinh chia luu vyc thanh 26 tiéu luu vuc va 273 don vi HRU. Két qua cho thay lwong dét bi
x6i mon trung binh toan luu vuc 13 76.710,97 tin/nam tuong duong 1,83 tin/ha/nam. X6i mon phan bd
khong déu gilta cac tiéu luu vy, trong do tiéu luu vuc 25 ¢6 mirc cao nhét 1 9.716,64 tin/nam (2,35
tan/ha/nam) tiéu luu vuc 16 thap nhat 1a 3,61 tin/ndm (0,20 tin/ha/ndm). Tong lugng bun cat van
chuyen tai dAu ra cua luu vuc trung binh 13 36.218 tdn/nam, tap trung chu yéu vao mua mua, v6i dinh
diém thang 7/2001 1én t6i 30.390 tan/thang va thip nhit vao mua kho nhu thang 2/1999 1a 1,11
tén/thang Két qua khang dinh hiéu qua cua mo6 hinh SWAT trong dinh lugng qua trinh x61 mon va van
chuyen tram tich tai ving trung du mién nai, dong thoi cung cap co s6 khoa hoc cho quy hoach sir dung
dat, bao vé dat — nudc va xay dung chién luoc giam thiéu rii ro moi truong bén ving.
T khoa: Dt liéu, Hé thong thong tin, Tiéu luu vuc, X6i mon dat, Van chuyen bun cat
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ABSTRACT

This study applied the SWAT (Soil and Water Assessment Tool) model integrated with GIS
(Geographic Information Systems) to simulate and assess soil erosion and sediment transport processes
in the Cho Chu River Basin (Thai Nguyen) for the period 1990 - 2020. Input data included a Digital
Elevation Model (DEM), soil and land-use maps, and standardized meteorological-hydrological time
series, all processed spatially. The model divided the basin into 26 sub-basins and 273 Hydrological
Response Units (HRUs). Results indicated that the average soil erosion across the basin was 76,710.97
tons/year, equivalent to 1.83 tons/ha/year. Erosion was unevenly distributed among sub-basins, with
Sub-basin 25 experiencing the highest rate at 9,716.64 tons/year (2.35 tons/ha/year), and Sub-basin 16
the lowest at 3.61 tons/year (0.20 tons/ha/year). The total sediment load transported at the basin outlet
averaged 36,218 tons/year and was mainly concentrated in the rainy season, peaking at 30,390 tons in
July 2001 and reaching its lowest level during the dry season, with only 1.11 tons/month in February
1999. These findings confirm the effectiveness of the SWAT model in quantifying erosion and sediment
transport processes in midland and mountainous regions, providing a scientific basis for land use
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planning, soil-water conservation, and the development of sustainable strategies to mitigate

environmental risks.

Keywords: Data, Information system, Sub-basin, Sediment transport, Soil erosion

1. MO DAU

X6i mon dit va van chuyén bun cat [a
nhiing qua trinh tu nhién phuc tap, chiu tac
dong manh me tr diéu kién tu nhién va hoat
dong nhan sinh (Khoi va Suetsugi, 2014).
Trong bdi canh bién d6i khi hau, sy gia tang
lwong mua cuc doan, cung véi ap luc tur cac
hoat dong khai thac tai nguyén va su dung
dat thiéu bén virng, di lam gia ting nguy co
mat dat, suy thoai chat lugng dét, va boi
ling long séng, hd chira ¢ nhidu luu vuc
song trén thé gisi va tai Viét Nam (Borrelli
va cs., 2020; Johnson va cs., 2022). Xoi
mon dét khong chi 1am giam ning sut nong
nghiép, ma con din dén suy giam chat
lwong nudc va gay thiét hai 1én cho cac
cong trinh thuy loi (Kido va cs., 2023; Thai
va cs., 2017). Tai luu vuc song Chg Chu —
mot phu lwu quan trong ctia song CAu, tinh
trang x6i mon dat va van chuyén bun cat c6
xu hudng gia tang, dac biét trong mua mua.
Khu vye nay co dia hinh d6i nai dc, tang
dat mong, cdu tric dat yéu, trong khi do che
phu rung dang giam sut do hoat dong khai
thac va chuyén d6i muc dich sir dung dét.
Su phat trién néng nghiép trén dat dbc, dot
rimg 1am rdy, cung véi cac tac dong tir bién
do6i khi hau dang lam ting tinh nhay cam
ctia luu vuc dbi voi hién tuong x6i mon va
rira troi dat.

Dé mé phong va dinh luong cac qua
trinh x61 mon va véan chuyén bun cat, md
hinh SWAT dang dugc sir dung rong rai
trén thé gigi. Nhiu nghién ciru da chimg
minh tinh hiéu qua va ung dung thuc tién
cao ctia md hinh nay trong cac diéu kién khi
hau va dia hinh khac nhau. Ching han,
Dutta va Sen (2018) da ap dung mo hinh
SWAT dé du bao x6i mon dét tai An D,
cho thdy kha ning phan anh chinh xac quy
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luét theo khong gian, thoi gian; Liu va Jiang
(2019) ap dung thanh cong mo6 hinh nay cho
lwu vuc song Trudng Giang, Trung Qudc;
Setegn va cs. (2010) ing dung tai Ethiopia,
da chung minh tinh linh hoat cia mé6 hinh.
Céac nghién ctru gan day ciing khai thac
SWAT trong 1ap ban db khu vyc nhay cam
véi x61 mon (Sime va Abebe, 2022), danh
gia phuong an quan 1y luu vuc (Tenaw va
cs., 2024), va ing dung tai cac luu vuc mién
nai Viét Nam nhu Gia Lai (Lé Hoang Tu va
cs., 2021), ha luu séng Mekong (Lé Manh
Hung va cs., 2012), vung thuong luu séng
Cau (Thai va cs., 2017) va song Nhat Lé,
Quang Binh (Nguyén Thi Thu Huyén va cs.,
2018).

Tuy nhién, tai luu vye song Chg Chu
hién chua c6 nghién ctru nao &p dung mo
hinh SWAT mét cach hé thong dé mo
phong va danh gia x6i mon dét ciing nhu
van chuyén bun cat. Pay la khoang tréng
quan trong trong bdi canh khu vuc dang
phai dbi mat véi nhiéu rai ro méi trudng,
anh huong tryc tiép dén sinh ké nguoi dan
va hiéu qua sur dung tai nguyén. Vi vay, viéc
tich hop md hinh SWAT véi hé thong thong
tin dia 1y (GIS) nham mé phong qua trinh
x6i mon va van chuyén bin cét theo khong
gian — thoi gian, dong thoi xac dinh cac
ving nhay cam can uu tién quan 1y, 13 mot
huéng tiép can khoa hoc va c6 tinh thuc tién
cao. Nghién ciru nay duoc thuc hién nham
thiét 1ap mo hinh SWAT cho luu vuc song
Cho Chu, m6 phdéng qua trinh x6i mon va
véan chuyén bun cat trong giai doan 1990 -
2020. Két qua khong chi cung cip thong tin
dinh Iuong vé& muc d6 x6i mon - van chuyén
vat chit, ma con gop phan hd tro cong tac
quy hoach sir dung dit, quan 1y tai nguyén
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nudc va xay dung cac giai phap thich ung
v6i bién ddi khi hau tai khu vuc trung du
mién ndi phia Bic Viét Nam.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vat li¢u

Nghién ctru st dung bdn loai dit liéu
dau vao chinh dé phuc vu xay dung va mo
phéng mo6 hinh SWAT:

- Di# ligu khi twong: Gom chudi dit
lidu thoi tiét théng ké theo ngay trong giai
doan 1990 - 2020, bao gém lugng mua tir
hai tram Pinh Héa va Chg Mdi; nhiét do
khong khi tir hai tram Thai Nguyén va Bic
Kan duoc cung cdp boi Trung tim Thong
tin va Dir liéu Khi twong Thay van.

- Dir liéu dia hinh (DEM): M6 hinh
s6 d6 cao (DEM) voi d6 phan giai 30 m
dugc thu thap tir nguon SRTM (Shuttle
Radar Topography Mission) thong qua nén
tang EarthExplorer cia USGS. DEM duogc
sir dung dé xac dinh mang lugi song sudi,
ranh gidi luu vuc va cac chi s6 dia hinh phuc
vu mo hinh SWAT. Toan bd dit li¢u khong
gian (bao gdbm DEM) dugc chuan héa va
théng nhat  vé cung hé toa do
WGS 1984 UTM_Zone 48N nhim dam

bao tinh nhit quan va do chinh xac khi
chdng ghép, phan tich trong mé hinh.

- Dt liéu thé nhwéng: Thu thap tir
ban d6 dat ty 1¢ 1:50.000 xay dyng nim
2005 duoc cung cap boi S& Nong nghiép va
Moi trudng tinh Thai Nguyén. Ban db thé
hién thong tin vé phan loai dét, ciing mot sb
didc diém co ban nhu thanh phan co gidi va
do6 day ting dat trong pham vi luu vuc
nghién ctru.

- Dit ligu siv dung dit: Ban d hién
trang st dung dit nam 2020 do S¢ Néng
nghiép va Mo6i truong tinh Thai Nguyén
cung cap dugc chuyén ddi tir dinh dang
* dgn sang *.shp bang ArcGIS. Dir liéu nay
dugc chuan hoa va quy ddi thanh ban dd 16p
phu str dung dat (LULC) twong thich véi mé
hinh SWAT théng qua bang dbi chiéu ma
loai dat (vi du dat trong lta (LUC, LUK)
dugc chuyén d6i sang ma RICE, dat ring
(RDD, RPH, RSX) sang mi FRSE, hay dat
cay lau nam (CLN) sang ma ORCD. Cac
nhom dét khac ciing duoc chuyén doi tuong
ty). Ban d6 LULC la dau vao quan trong,
phan anh dic diém 16p phu bé mit trong luu
vuc va c¢6 anh hudng truc tiép dén qué trinh
sinh dong chay mit va x6i mon dat.

(2)

o v e

Hinh 1. M6 hinh s 6 cao DEM (a); Ban d6 phan cap d6 dbc (b); Ban d6 th nhudng (c)

(d)

00t - Db e

va Ban db 16p phu sir dung dét (d)
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2.2. Phwong phap nghién ciru
2.2.1. Phuong phap thu thdp tai li¢u

Trong nghién clru nay, cac loai dit
liéu chinh dugc thu thap va xir Iy bao gdm
dir liéu mo hinh sé d6 cao (DEM), Ban do
hién trang str dung dét, ban d6 thd nhudng
va dir liéu khi tuong. Tét ca dit liéu trén sau
khi dugc thu thap déu duoc xir 1y va t6 chirc
trong mdi truong GIS, nham dam béo tinh
nhit quan vé khong gian, thoi gian va dinh
dang k¥ thuat cho qua trinh mé hinh hoa.
Viéc chuén héa dit liéu dau vao la bude
quan trong dé dam bao do chinh xac va do
tin cdy cho két qua mé phong ctia mé hinh
SWAT.
2.2.2. Phuong phap xu ly div liéu

Dit liéu dau vao cho mé hinh SWAT
dugc chuin hoa nhim dam bao kha ning
tich hop va chong xép chinh xac giita cac
16p thong tin. M6 hinh s6 d6 cao (DEM) do
phén giai 30m, thu tt SRTM (Hinh 1a),
duge sir dung dé xac dinh mang ludi dong
chay, chia tiéu luu vuc va phan cip d6 doc
thanh 5 cip bao gom: 0 - 8% 8 - 15°%; 15 -
25°% 25 -35% va lén hon 35° (Hinh 1b), phuc
vu phan tich dia hinh. Dit liéu ban d6 dat
tinh Thai Nguyén, duoc ma hoéa lai theo hé
thdng FAO dé phu hop vai co so dit liéu dau
vao cia SWAT (Hinh Ic). Ban dd hién
trang sir dung dat nam 2020 dugc xir 1y va
chuyén mi sang hé théng phan loai LULC
cua SWAT (Hinh 1d). Ba 16p dir liéu nay
dugc chong xép trong mdi trudng GIS dé
xac dinh cac don vi thuy van (HRUs), 1a co
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so cho mo phong dong chay va x6i mon. Vé
chudi dit liéu lugng mua va nhiét d6 giai
doan 1990 - 2020 duoc dong bod hoa theo
thoi gian va chuyén d6i dinh dang theo yéu
cdu md hinh. Toan bd qué trinh xir 1y, ma
héa va tich hop dir liéu dugc thuc hién trong
moi truong phan mém ArcSWAT, dam béao
d6 chinh xac va dong nhat ciia cac 16p thong
tin khong gian va chudi sd lidu dau vao.
2.2.3. Phuong phap uwng dung moé hinh
SWAT

Mo hinh SWAT la m6 hinh thiy van
— sinh hoa ban phéan bd, cho phép mé phong
dai han cac qué trinh dong chay, x6i mon va
van chuyén bun cat trén luu vue. Quy trinh
g dung trong nghién ctru gdm ba budc
chinh (Hinh 2): (i) Chuén bi dit liéu - chudn
hoéa DEM, ban d6 16p phu str dung dat, tho
nhuong va dir liéu khi tuong dé tao cac don
vi phan tmg thiy van (HRU); (i) Thiét lap
mo hinh — chdng xép va ma hoa cac 16p dir
lidu theo cdu traic SWAT, md phong x6i
mon bang phuong trinh MUSLE duya trén
dic tinh dat, d6 ddc, 16p pha va dong chay;
(iii) Phan tich, danh gia — Do khéng c6 sd
liéu thuc do vé luong bun cat, viéc hi¢u
chinh — kiém dinh khong thé thuc hién. Két
qua md phong dugc danh gia thdong qua xu
thé vat 1y gitra lugng mua va bun cét theo
thang; tinh phan hoa theo khong — thoi gian
phu hop véi diéu kién tu nhién va so sanh
dinh tinh v6i cac nghién ciru twong dong
trong khu vuc.
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‘ Tao dw an SWAT ]

v

M5 hinh sé d6 cao
(DEM)

1

Phén chia luu vue/
tiéu lua vue

! !

Ban d6 16p phu sir dung dét

Ban dé d6 dbc

Xac dinh HRU

L

v

Ban db thé nhudng

Lugng mua, Nhiét do

Tao tép dir liéu diu vao ]

v

|

Chay mo hinh
SWAT

|

v

[ Xem va So sénh két qua

o (Hiéu chinh tw dong)
) N

Khéng khop ~
> SWAT-CUP ]

e

‘ Phan tich két qua ’

Hinh 2. Tién trinh mo6 phong bun cat bang mo hinh SWAT

2.2.4. Phuong phap tinh x6i mon

Dbi voi mo phong x6i mon dat trong
lvu vieee, m6é hinh SWAT tinh toan dua theo
phuong trinh mat dat phd dung diéu chinh
(MUSLE — Modified Universal Soil Loss
Equation). Theo phuong phdp nay, lugng
x61 mon duoc tinh theo cong thic dugc deé
Xuét va ing dung béi Dutta va Sen (2018),
Gull va Shah (2021), Sime va Abebe
(2022), Zewde va cs. (2024), cling nhu
dugc mb ta chi tiét trong tai liéu ky thuat
cua Neitsch va cs. (2011).

Sed = 11.8 x (qurf X Qpeak

X areahru)o'56 XK xXC
X P X LS X CFRG
Trong d6: Sed 1a lugng bun cat phat
sinh trong mot ngay (tin); Quur 12 luong
dong chay mat (mm/ha); gpeax 12 Tuu lugng
dinh dong chay (m?/s); areanr, la dién tich
don vi HRU (ha); K 1a hé s6 x6i mon dat; C
1a hé sb che phu va quan 1y dat; P 1a hé sb
bién phap bao vé dat; LS 1a hé s chibu dai
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va do doc; CFRG: hé sb diéu chinh kich
thudc hat.
3. KET QUA VA THAO LUAN
3.1. Khu vue nghién ciru

Hé théng song Chg Chu 1a mang ludi
thuy van 16n nhat trén dia ban huyén Pinh
Hoa, tinh Thai Nguyén (theo don vi hanh
chinh cii). Dong chinh mang tén song Chg
Chu hinh thanh tir nhiéu khe sudi nho bit
ngudn trén cac sudn nui thude cic xa phia
Tay va phia Bic huyén, dic biét 1a cac khu
vuc rimg dau ngudn. Ba nhanh chinh céu
thanh hé thdng nay gdm sudi Chao, sudi
Mic va sudi Tao; trong d6, doan chay qua
xd Tan Duong 14 rong nhét. Sau khi di qua
dia phén xa Yén Ninh (huyén Pht Luong),
song Cho Chu tiép nhan thém mot chi luu
tir x4 Yén Trach va tiép tuc chay theo huéng
Béc — Tay Bic trudc khi hop luu véi song
CAu tai thi trAn Chg Méi, huyén Cho M,
tinh Béc Kan. Luu vuc ¢6 dién tich khoang
420 km?, dia hinh khu vuc cha yéu 1a doi

Nguyén Ngoc Anh va cs.
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nui thap, d6 ddc trung binh tir 5 - 15, bi chia
cét boi cac ddy nui va thung ling hep, khu
vuc ¢6 khi hau nhiét d6i &m gi6 mua voi
lwong mua tap trung tir thang 5 dén thang
10. Co chu st dung dét trong luu vuc hién
nay gdm khoang 55% dit 1am nghiép, 30%
d4t nong nghiép va phan con lai la dat &, dét
tréng va mat nudc. Cac hoat dong san Xuét
néng - 14m nghiép nhu trong rimg kinh té,
trong laa, ngd va ché 1a ngudn sinh ké chinh
cua nguoi dan trong luu vuc. Tuy nhién,
tinh trang canh tac trén dat doc, khai thac
rimg chua bén viing va gia ting dién tich dat
trong dang l1am gia ting nguy co x6i mon,
rira troi dinh dudng va suy giam chit luong
moi trudng dét - nude.
3.2. Két qua thiét 1ap mé hinh SWAT
Két quéa cho thiy luu vuc song Cho
Chu dugc phan chia thanh 26 tiéu luu vuc

v6i tong dién tich 41.970,55 ha (twong
duong 419,71 km?). Dién tich cac tiéu luu
vuc c6 su chénh 1éch dang ké, dao dong tur
18,29 ha (tiéu luu vuc 16) dén 4.134,8 ha
(tidu luu vuc 25). Céc tidu luu vuc ¢ dién
tich 16n (>3.000 ha) nhu tiéu luu vire 5, 8 va
25 tap trung chu yéu ¢ khu vuc ha luu va
cac hop luu chinh, dong vai trd quan trong
trong cin bang nudc va van chuyén bun cat.
Nguoc lai, cac tiéu luu vue nho (<500 ha)
nhu tiéu luu vuc 7, 16, 17, 20 va 21 thuong
phan bd & thuong luu, dic trung boi dia
hinh ddc, dién tich hep va tiém an nguy co
x6i mon cuc bd. Su khac biét vé quy mo va
dic diém phan bd nay 1a co s& quan trong
dé mo hinh SWAT mé phong chinh xac su
bién dong khong gian cua dong chay va x6i
mon dét, déng thoi hd trg viéc xac dinh cac
khu v vu tién trong quan 1y tai nguyén dat
va nudc (Hinh 3a).

| @

o [

2y

(b)

Lugng x6i mén theo tiéu luu vyc

(Tén/nm)
|0-2.000 I s.000 - 10.000

[ 12.000-4.000 [ | Ranh gidi ks vc

|| 14.000 - 6.000 —Manqlm;ﬁng,ma‘

I 6.000 - 8.000
T

T 23 o

Hinh 3. Ban db phén chia cac tiéu luu vuc (a) va phan bd khong gian x6i mon (b)
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Trén co s& phan tich khong gian, mo
hinh xac dinh 273 don vi thuy van (HRUs)
dai dién cho su bién d6i khong gian vé didu
kién dat dai, 16p phu str dung dat va dia
hinh. B6 dit liéu lugng mua va nhiét do tu
cac tram trong khu vuc dugc tich hop vao
mo hinh. Céc thong tin dau vao nay cho
phép SWAT mé phong dong chay, x6i mon
va van chuyén bun cat, dam bao tinh dong
bd khong gian - thoi gian va tao co sé cho
phan tich két qua mo phong.

3.3. Két qua mé phéng x6i mon dat va
van chuyén bun cat

3.3.1. Pdanh gia két qua mé phong tir mé
hinh SWAT

Phan tich duoc thuc hién trén két qua
md phdéng cua mé hinh SWAT trong giai
doan 1992 - 2020, sau khi loai trir hai nam
dau (1990 - 1991) 1a giai doan khai dong mo
hinh nhim 6n dinh céc diéu kién ban dau.
Hinh 4a va Hinh 4b cho thdy su bién dong
manh cua cé luu lugng dong chay va luong
bun cat theo chu ky muia vy, phan anh rd dic
trung khi hau nhi¢t d6i gié mua cua luu vuc
song Chg Chu. Trong mua mua, luu luong
dong chay tang manh, dic biét tip trung
trong cac thang 6 - 8, dong vai tro chi dao
trong qué trinh rira troi va van chuyén bun
cat. Mot s6 thoi diém ghi nhan gia tri dong
chay trung binh thang cao vuot trdi so vdi
trung binh nhiéu nam, nhu thang 8/1995
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(65,19 m%/s), thang 7/2001 (65,54 m?/s) va
thang 8/2017 (54,33 m?/s). Su gia tang dot
bién nay tuwong ung véi cac dinh x6i mon
16n, dién hinh thang 7/2001 va thang 8/2017
lan lugt dat 30.390 tan/thang va 26.310
tan/thang.

Nguoc lai, trong mua kho, luu lugng
duy tri & mirc rat thap, nhiéu thang chi dudi
0,5 m*/s (nhu thang 2/1999: 0,096 m?/s),
dan dén luong bun cat gan nhu khong dang
ké, phd bién dudi 1.000 tin/thang, tham chi
¢6 thang chi 1,1 tAn/thang. Trung binh toan
chudi, luu lwong dong chay mua mua cao
gap 7 dén 12 1an mua kho, dong thoi lugng
bun cat cling cao hon hang chuc lan, khing
dinh vai trd chi phdi cua diéu kién thily vin
mua mua ddi véi dong luc x61 mon va van
chuyén bun cét trong luu vuc. Su phan hoa
nay la phu hop voi cac nghién ctru khac
trong khu vuc va trén thé gioi. Borrelli va
cs. (2020) ciing cho thiy tac dong cua bién
d6i khi hau va sir dung dat c6 thé lam ting
x6i mon dat toan cau. Sy gia ting dot bién
vé dong chay va luong bun cat trong cac
thang 7/2001 va 8/2017 ma nghién cuu ghi
nhan 1a minh chimg rd nét cho méi quan hé
nay. Zewde va cs. (2024) ciing quan sat thiy
lugng bun cat dugc van chuyén 16n nhét vao
mua mua, dac biét 1a vao thang 7 va thang
8, do cuong d6 mua lon va dét canh tac
thiéu che ph thyc vat.

Nguyén Ngoc Anh va cs.
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Hinh 5. Méi twong quan gitra lwong mua va luong bun cét tir mé hinh

3.3.2. Két qua mé phong x6i mon dat

Hinh 3b cho théy, luong x6i mon dat
trung binh tai cac tiéu luu vuc trong luu vuc
song Cho Chu phan bd khéng dong déu. Gia
tri x61 mon trung binh toan luu vuc 1a 1,83
tan/ha/ndm, nam trong mic x6i mon nhe
theo Dechasa va cs. (2022) va TCVN
5299:2009, tuong duong véi tong luong dat
mat di woc tinh khoang 76.710,97 tan/nim
trén toan dién tich Iuu vuc 1a 41.970,55 ha.
Trong d6, tiéu luu vyc 25 ghi nhan tong
luong x6i mon 1én nhat voi 9.716,64
tan/nam (2,35 tAn/ha/ndm), tiép theo 1a cac
tiéu luu vuc 18, 5, 23 va 24 voi tong luong
x6i mon lan lugt la 7.713,46 tan/nim;
6.375,71 tan/nam; 4.70591 tin/nim va
4.472,82 tin/nim, twong ung véi 4,91
tan/ha/nam, 1,76  tin/ha/nim, 4,66
tan/ha/nam va 2,23 tan/ha/nam. Pay la
nhiing khu vuc vira c6 dién tich 16n vira co
tdc d6 x6i mon cao, thé hién dic trung cua
ving c6 dia hinh déc, sir dung dat nong
nghiép va tham phii kém 6n dinh, cac yéu t6
dd duoc khang dinh 14 1am gia ting rui ro
mét dat trong nhiéu nghién ctru trude day.
Trong khi dé, cac tiéu Iuu vuc nhu 16 (3,61
tAn/nam), 20 (94,83 tan/nam) va 17 (750,21
tAn/ndm) tuong Gng voi 0,20 tAn/ha/nam,
0,15 tin/ha/nam va 1,74 tan/ha/nim, thé
hién muc x6i mon thdp. Phin 16n céc tiéu
Iuu vuce con lai co téng lugng x61 mon dao

5410

dong trong khoang 1.000 - 4.000 tan/nam
(0,8 - 1,5 tan/ha/nam).

Panh gia mot cach tong thé, két qua
mo phong cho thdy x6i mon tai luu vye song
Cho Chu thugc nhom x6i mon nhe, nhung
van cao hon so véi nhiéu khu vuc khac nhu
nghién ctru tai tinh Gia Lai (L€ Hoang Tu
va cs., 2021), noi x61 mon dugc danh gia la
khong dang ké (0 - 0,75 tan/ha/nam). Tong
luong dit mat wéc tinh thap hon rd rét so
v6i luu vuc song Cau (khoang 940.000
tan/nam; Tran Viét Bach, 2017) va cac luu
vuc thudc hé thdng song Nhat Lé, noi bién
dong tham phu da lam gia ting dang ké
luong bun cat (Nguyén Thi Thu Huyén va
cs., 2018). Phan bo khong gian cua x6i mon
tai Iuu vuc song Chg Chu cho théy su khac
biét 1o rét gitra cac tiéu luu vue, hoan toan
phu hop véi xu thé di duoc ghi nhén trén
lru vue séng Cau va song Nhat Lé. Tai luu
vuc song Bé (Khoi va Suetsugi, 2014), mét
rimg va gia ting dat néng nghiép lam ting
bun cat dang ké do giam kha ning giit nudc
va tang dong chay mat. Trén quy mo 16n
hon, luu vuc ha luu song Mekong (LE Manh
Hung va cs., 2012) ghi nhén tai lugng bun
cat trung binh tai Kratie dat toi 162 tri€u
tan/nam, tap trung tai cdc ving dia hinh doc
va lugng mua cao. Nhiing so sanh nay
khong chi cung cb tinh hop 1y cua két qua
mo phong ma con goi mé nhu cau tich hop

Nguyén Ngoc Anh va cs.
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cac yéu t6 bién dong st dung dat, khi hau
cuc doan va chinh sach quan 1y tai nguyén
vao mo hinh SWAT nham néng cao ning
luc du bao va hd trg ra quyét dinh & quy mo
Iuu vuc.
3.3.3. Bién dong khong - thoi gian ciia vin
chuyén bin cdt

* Bién dong lugng bun cat vén
chuyén theo khong gian

Két qua mo phong tong lugng bun cat
van chuyén trén cac doan song chinh
(Reach) trong giai doan 1992 - 2020 tai luu
vuc séng Chg Chu cho thiy sy phan héa 16
rét theo khong gian, phan anh vai tro diéu
tiét clia cau tric mang ludi thity van. Theo
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Luwong bin cat van chuyén theo Reach (tin)

két qua mo6 phong thé hién ¢ hinh 6, dong
chinh c6 tong lugng bun cat van chuyén cao
nhat 1a Reach 12, dat t&i 1.050.333 tan, tiép
theo 1a Reach 10 (970.429 tin) va Reach 25
(674.212 tan). Nguoc lai, cac dong chinh
nhu Reach 1, 4 va 26 ¢6 gia tri van chuyén
thap, dao dong dudi 60.000 tén, voi Reach
1 thap nhat (30.407 tan). Phan b khong
ddng déu giira cac doan song néu bat vai tro
quan trong ctia cau triic mang ludi thily van
trong diéu tiét bun cat. Pac biét, viéc xac
dinh cac doan séng c6 lugng van chuyén 16n
nhu Reach 12 va Reach 10 la co sé khoa hoc
dé wu tién bd tri cac cong trinh giam thiéu
bdi ling va kiém soat x6i mon tai ha luu.

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Reach

Hinh 6. Tong lugng bun cat van chuyén theo dong chinh (Reach)

Diéu nay phi hop v6i nghién ctru tai
lvu vuc song Cau cua Tran Viét Bach
(2017) ghi nhén sy bién dong 16n vé khong
gian cua tai luong bun cat, véi mirc dg xoi
mon cao hon ¢ hitu ngan. Cac nghién curu
tai Gia Lai (L€ Hoang T va cs., 2021) va
song Nhat Lé (Nguyén Thi Thu Huyén va
cs., 2018) tiép tuc khang dinh vai tro cua
yéu t6 dia hinh, tham phii va phén bd rimg
dau ngudn trong diéu tiét bun cat. Trong do,
hién tuong gir lai bun cat trong qua trinh
van chuyén trén luu vuc song Nhat Lé cung
clp co s& dé giai thich co ché diéu tiét noi
tai trong hé thong song Cho Chu. O quy mé
16n hon, Iuu vuc song Mekong (L& Manh
Hung va cs., 2012) va thuong luu séng Cau
(Thai va cs., 2017) déu cho thdy tai luong
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bun cat ¢6 xu huéng phan bd khong dong
d@u, bi chi phdi manh béi diéu kién dia hinh,
khi hau va ciu tric luu vyec.

* Bién dong luong bun cat van
chuyén theo thoi gian

Phén tich dic trung van chuyén bun
cat theo thang tai luu vyc séng Cho Chu
nhu biéu d6 Hinh 7a cho thay su bién dong
o rét theo chu ky mua vu. Trong mua kho
(tir thang 1 dén thang 4), tong lugng bun cat
van chuyén trung binh dao dong tir 180 dén
950 tan/thang. Mot s6 thang c6 gia tri thip,
dién hinh nhu thang 2/1999 1a 1,11
tan/thang, cho thdy qua trinh rira troi va x6i
mon hau nhu khong xay ra trong diéu kién
mua nho. Tuy nhién, budc sang mua mua
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(tir thang 5 dén thang 9), lugng bun cét gia
tang dot bién, phéan anh anh huéng manh mé
cua luong mua dén qua trinh rtra tréi va van
chuyén bun cat bé mit. Trung binh thang 7
va thang 8 ghi nhan lugng bun cat lan lugt
1a 8.975 tan/thang va 8.410 tan/thang, cao
gip chuc lan mua kho. DPic biét, thang
7/2001 va thang 8/2017 ghi nhan dinh diém
lan luot véi gia tri 30.390 tin/thdng va
26.310 tan/thang, 1a gia tri 16n nhét trong
toan chudi thoi gian nghién ctru, cho thay
muc d¢ x61i mon nghiém trong khi xay ra
cac dot mua cuc doan. Giai doan tir thang
10 dén thang 12 cho thiy xu huéng suy
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giam dan nhung van giit & mic cao hon mua
kho, thang 10 (trung binh gan 2.500
tan/thang), do anh huong kéo dai cua céc
dot mua 16n cudi vu. Cac thang 11 va 12 c6
xu hudng giam nhanh (gia tri trung binh lan
luot 1a 1.276 tin/thang va 324 tan/thang),
dua luu vuc quay tr¢ lai trang thai tich liy
vat chat trudc mua kho. Phan tich nay phu
hop v6i két qua ctia Zewde va cs. (2024) tai
tiéu luu vue Jemma thudc thuong luu séng
Nile Xanh, mién Trung Ethiopia, noi san
luong bun cat cao nhat ciing dugc woc tinh
vao cac thang 7 va thang 8.
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Hinh 7. Téng luong bun cat van chuyén theo thang (a) va theo nam (b)

Phén tich tong lwong bun cat van
chuyén theo nam tai luu vuc song Chg Chu
cho thdy xu hudng bién dong 16n giita cac
nim (Hinh 7b). Tong lugng bun cat van
chuyén trung binh nim tai dau ra cua luu
vuc khoang 36.218 tan/nim (twong tng
1,05 trigu tan trong toan giai doan). Nam c6
gia tri cao vuot trdi 1a cac nam 1996 (55.946
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tan/ndm), nam 2001 (59.982 tan/nim) va
dac biét 1a nam 2017 dat dinh véi 79.500
tan/nam, cao hon gip hon 2 1an so véi trung
binh chudi. Piéu nay cho thiy day 1 nhitng
ndm xuét hién hién tuong mua 16n bat
thuong hoac kéo dai, gdy ra x6i mon
nghiém trong trén quy mo toan luu vuec.
Nguoc lai, mot 6 nam co luwgng bun cat van

Nguyén Ngoc Anh va cs.
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chuyén thp, nhu nidm 1998 (15.948
tan/nam) va nam 2007 (11.450 tan/nam),
cho thay lugng mua it va phan bd dong déu
hon trong nam, tir 46 1am giam qua trinh rira
troi. Xu huong nay hoan toan phu hop voi
dac diémw khi hau gi6 mua gﬁa khu vuc va
dugc khang dinh boi nhi€u nghién ctu
khac. Vi dy, tai vang thuong luu séng Cau,
Thai va cs. (2017) ciing chi ra rang tong
luong dat mat hang nam c6 xu hudng tang
deéu trong tuong lai do bién do6i khi hau, diac
biét tding manh vao mua l4. Tuong tu,
Setegn va cs. (2010) cting da chirng minh sy
nhay cam cua san lugng bun cat véi bien
dong luong mura.
4. KET LUAN

Két qua phan tich hién trang x6i mon
va van chuyén bun cat cho thdy luu vuc
dang duy tri mic d6 x6i mon chung thap,
tuy nhién van ton tai nhimg khu vyc diém
néng vé x6i mon can duge vu tién quan 1y.
Két qua md phong cho thiy, lwong dat bi
x61 mon trung binh toan luu vuc dat 1,83
tan/ha/nam, trong duong khoang 76.710,97
tan/nam trén tong dién tich 41.970 ha. Su
phan bd x6i mon khong déu giita cac tiéu
lru vue, trong d6 tiéu luu vuc 25 co tong
lugng x61 mon cao nhét 9.716,64 tAn/nam,
twong trng 2,35 tAn/ha/nim, nguoc lai, cac
tiéu luu vuc 16 va 20 ghi nhan gia tri rat
thap, chi tir 3,61 dén 94,83 tin/nam (twong
tmg v6i 020 tin/hamim  va 0,15
tan/ha/nam). Tong lugng bun cat véan
chuyén tai déu ra luu vyc trung binh 1a
36.218 tAn/nam, cao nhat vao mua mua, dac
biét thang 7/2001 va thang 8/2017 1én tdi
30.390 tan/thang va 26.310 tan/thang. Mua
khé ghi nhan lugng van chuyén bun cat rat
thap, nhu thang 2/1999 chi 1,11 tan/thang.
Bién dong giita cic nam rd rét, cao nhat nim
2017 véi 79.500 tin/nam, thap nhat nim
2007 voi 11.450 tAn/nam. Viéc nhan dién ro
cac tiéu luu vuc c6 muc x6i mon cao, két
hop phan tich kha nang van chuyén bun cat
s& 1a tién dé quan trong cho xay dung cac
kich ban quan 1y luu vuc bén ving, phong
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chéng suy thoai dat va bao vé tai nguyén
dat, nudc. Tuy nhién, nghién ctru ciing dbi
mat v6i thach thirc do thiéu s6 liu thuc do
vé bun cat dé hiéu chinh mé hinh, can dugc
bd sung trong cac nghién ciru tiép theo.
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