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TOM TAT

Anh huéng cua dién tich sir dung dat ndng nghiép dén tai luong
céc chét dinh dudng trong nude duoc phan tich trén luu vuc song
Ca. 08 vi tri da dugc chon dé léy mau trong hai dogt mua kho
(théang 5/2021) va mua mua (thang 9/2021). Luu lugng nudc trén
luu vuc song Ca co6 su chénh I¢éch 16n gitra 2 mua, dao dong tur
27,7 m¥s dén 206,1 m%/s vao mua kho va tir 395 m%s dén 2696
m?%/s vao mua mua. Tai lugng Tong Nito va Téng Phospho tuong
quan chat ch€ voi dong chay va dia hinh. Tai lugng dinh dudng
chia 1am 2 xu hudng rd rét, ting dan déu ¢ nhanh Tay Bic, co
sy dao dong & nhom song huong Pong Nam va c6 anh hudng
boi dién tich str dung dat néng nghiép & cac luu vuye. Vao mua
kho, dién tich sir dung dét c6 su tic dong rd rang hon dén tai
luong trong khi vao mua mua cac yéu té ty nhién 1am thay doi
su bién thién cua dong tai lugng dinh dudng.

Tir khéa: Soéng Ca; tai lugng dinh dudng; nong nghiép; chét
lugng nudc.

1. M& dau

Viét Nam dugc dénh gia 1a quéc gia co ngudn tai nguyén
nudc kha phong phu va dol dao song tai ‘nguyén nude phy
thudc nhiéu vao cac ngudn nudc qudc té. Cac song xuyen
bién gidi 1a cac song co lwong dong chay 16n, chuyén
luong nude khoang 520 ty m® (chiém khoang 63% tong
luong nude trung binh hing nim cua hé théng song).
Theo bao cdo ciia Bo Tai nguyén va Moi truong, chat
lugng nude mat dang bi suy giam do cac tac dong cia su
phat trién kinh té. Hau hét cac luu vuc song trén lanh tho
Viét Nam déu c6 gié tri tong chét rén lo ling (TSS) va do
duc trong nudce khé cao, vugt ngudng A2 cia QCVN 08-
MT:2015/BTNMT [1].
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Véi phén 16n dién tich luu vuc nam trén dia gidi hanh chinh cia tinh Nghé An,
song Ca dong gop vai trd quan trong trong qua trinh phat trién kinh té - xa hoi. Tuy vay,
trong nhitng nim gan déy, nguon tai nguyén nudce trén luu vuc séng Ca chiu tic dong bat
lgi do anh huo’ng ctia bién ddi khi hau. Cac nghién ctru ciia Hoang [2], Pham va cong su
[3] d4 du bao bién doi khi hau s& lam gia tang 14, lut, han han, xam nhap min va nude bién
dang. Thém Vao d6, 6 nhiém ngudn nude cing 1a mot trong nhimg yéu t6 anh hudng dén
moai truong song va kha ndng khai thac, stir dung ngudn nude mit trén luu vuce séng Ca [4].

Theo s0 liéu thong ké nam 2014, tong dién tich dat dai trén toan tinh Nghé An la
1.648.997 ha, trong d6 dat néng nghiép v6i khoang 1.249.176 ha, chiém 75,8%. Chat thai
phat sinh tir cac hoat dong san xuit néng nghiép 1a ngudn chinh 1am suy giam chat luong
nude. O nhiém dinh dudng trong nong nghiép chii yéu 1a N va P ¢6 trong phan bén hoa
hoc, phan hitu co cling nhu phan dong vat va thuong ton tai trong nude dudi dang NO3,
NH4" hodic PO4> [5]. Trong hé thong san xuat néng nghiép tir trudc dén nay, du luong
phan bon khong duoc ciy trong hip thy s& theo mua rira trdi vao luu vire, anh hudng dén
moi trudng va hé sinh thai nude [6]. Bén canh d6, thay d6i luu lugng nude qua cac mia
cling anh huong dén chit luong nudce trén cac luu vuc song. Nhitng nghién ciru cia To va
Tang [7, 8] da chi ra rang diéu tiét nudc cta thiy dién ¢ thuong ngudn lam thay d6i dong
chay vé ha lvu. Luu luong dong chay it s& tich ty 1am gia ting ham luong cac dinh dudng,
TSS, mat do vi sinh vat dong thoi lam giam ndéng do oxy hoa tan trong nudc, giy anh
huong dén kha nang tu 1am sach cta thuy vuc.

Tai Viét Nam, rét it cac nghién ctru tap trung phan tich vé mdi trong quan giita tai
lugng dinh dudng va tinh hinh st dung dat ndng nghiép trén luu vuc song. Dac biét, tai
lru vue song Ca, v6i dién tich dat nong nghiép chiém 75,8% dién tich toan tinh Nghé An,
van chua c6 nghién ctru nao dugc ghi nhan.

“Nghién ciru mdi twong quan giira dién tich sir dung dat nong nghiép dén tai luong
cac chat dinh dudng trong mdi trudong nudce trén luu vuc séng C4” nham dua ra dan lidu
vé tai lugng dinh dudng dién ra trong 2 mua kho va mia mua va tac dong cua tinh hinh sir
dung dat dén st tai moi truong tai luu vuc.

2. Vit liéu va phwong phap nghién ciru
2.1. Pia diém va phin vOng lwu vwee nghién civu

Luu vuc Song Ca nam trong vung Bic Trung Bo, ¢ toa do dia 1y 18°15' dén
20°10'30” vi d6 Béc, 103°45'20°" dén 105°1520°* kinh d6 Pong. Dién tich toan bo luu
vue 14 27.200 km?, phén dién tich trén 1anh thé Viét Nam c6 17.739 km? chiém 65,2%
toan luu vue va ving hudng loi khoang 2.405 km?. Chiéu dai dong chinh séng Ca 1a 531
km, doan chay trén lanh thd Viét Nam 1a 361 km. Cac song subi db vao dong chinh déu
ngan va doc bat ngudn tir ving nui cao thudc cac tinh Xiéng Khoang (Lao), Nghé An,
Ha Tinh [9].

Can ctr vao mang ludi song, vi tri ciia tram thuy van, luu vuc song Ca dugce chia
thanh 11 lwu vyuc con. Dién tich ctia 11 luu vuc con ndy trén séng Ca dugc thé hién tai
Béng 1. Str dung cong cu ArcGIS dé sé hoa, két qua dugc ban @6 phan ving luu vuc thé
hién tai Hinh 1.
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Hinh 1: Phdn ving lwu vue nghién civu ciia dé tai trén luu viee séng Cd

Bang 1: Dién tich cua cdc luu vuce con trén luu vuc song Ca

A 1 en Dién tich
TT Tén luu vue Ky hi¢u lwu vire (km?)

1 |Luu vyuc song Dinh (LV s.Dinh) LV1 814

2 | Luu vuc séng Hiéu tai Quy Chau (LV QC) LV2 2.084
Khu giira tir Quy Chéu téi nga ba song Dinh - Hiéu

3 |(Lv Dinh_QC) LV3 828
Khu giira tir nga ba song Dinh - Hiéu t6i Nghia Khanh

4 1(Lv NK_Dinh) Lva 476
Khu gitra tir Nghia Khanh t&1 nga ba Cay Chanh (Ca -

® | Hiéu) (LV Cay Chanh_NK) LV5 1.263

6 Thu(,mgqnguon luu vuc song Ca tai ngd ba Cay Chanh L6 15071
(TL s.C3)

7 Khu gitra tir ngd ba Cay Chanh t&i B6 Luong (LV Céy L\/7 511
Chanh_DL)

8 |Luu vuc song Giang (LV s.Gidng) LV8 1.089

9 Khu gilra tr B6 Luong nga ba song Giang - Ca (LV L\/9 50
DL s.Giang)
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R e Dién tich
T Tén luu vue Ky hi¢u luu vye (km?)
10 Khu gifra tir nga ba song Giang - Ca té1 Yén Thuong LV10 348

(LV s.Gang)
11 |Khu vuc D6 Luong - Song Gang (LV DL_s.Gang) LV11 o71

2.2. Tinh todn lwu lugng tai cac luu vuc

Bang cach sir dung hé théng thong tin dia 1y, dir liéu su dung dat va dién tich luu
vue dugce xac dinh cho khu vyc luu vye ¢ thuong nguon tir mdi vi tri iy mau (Bang 2).
Téng s6 diém 1dy mau 1 08 diém, cac diém duoc phan bd trén hé thdng song Ca dé danh
gia duogc chit luong nudc trén hé théng song (Hinh 2).

Bang 2: Vi tri quan trdc chdt lwong méi truong nwée mdt trén luu viee séng Ca

o ‘e p Toa do
TT | Vitri Vi tri quan trac X v
1 |Piém 1 |Cau Dinh 19°20'59.29"N | 105°18'35.47"E
2 |Piém 2 |Cau Hiéu 19°23'19.00"N | 105°19'20.56"E
3 |Piém 3 | Tram thuy vin Nghia Khanh 19°12'21.76"N | 105°23'35.75"E
4 |Piém 4 |Cay Chanh (Song Hiéu) 19°3'42.63"N 105°0'56.37"E
5 |piém 5|2 Chanh (Song Ca, trude khu| 4 goni56 genn | 104°55'40.56"E
vuc nhap luu)
6 |Piém 6 |Cau D6 Luong 18°54'45.32"N | 105°17'58.17"E
7 |Piém 7 |Céu Song Gidng 18°50'10.09"N | 105°15'0.32"E
8 |Diém 8 | Tram thuy van Yén Thuong 18°40'35.90"N | 105°25'46.17"E

BAN DO V| TRi CAC DIEM LAY MAU

104°00°E

W &
A%

I

THANH HOA

=\
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CHU GIAI
@ cicaémaomi
e Ranh giéi Quéc Gia
®  Hbthiy dién
——— Pudng giao théng
——— séng subi

1:250,000
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Ranh giéi tinh

Hinh 2: So' d6 mang hedi diém ldy mdu nwée méi triwong (ghi chl: TV - Tram thiy vin)
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Luu lugng nuée chuyén qua cac diém 14y mau dugc tinh dua trén két qua do dac
va tinh toan theo phuong phap can bang nuéc. Luu lugng chuyén qua cac tram thuy vin
Quy Chau, Nghia Khanh, Dira va Yén Thuong do Pai Khi twong Thuy vin khu vuc Bic
Trung B0 cung cép; luu lwong tai luu vue song Dinh, Giang va cac luu vuc khu gitra duogc
ké thira tir nhitng tinh toan cua md hinh MIKE NAM va mé hinh TANK.

Cach thirc tinh luu lugng nuée chuyén qua cac diém 14y mau duoc 1ap tai Bang 3.

Bang 3: Cdch thire tinh leu heong nwée chuyén qua cdc diém ldy mau

TT| Diém liy miu Cach thirc tinh
1 Piém 1 Téng luong nude luu vuc séng Dinh (Qaiém 1 = QLvi)
9 Didm 2 Téng luong nude tai tram TV Quy Chau va Khu giita tir TV Quy

Chéu dén ngi ba song Hiéu - Dinh (Qaiém2 = Quv2 + QLvs)

Téng luong nude chuyén qua tram TV Nghia Khanh

(Qdiém3 = Quvi + Quv2 + QuLva + QLva)

v Téng luong nudc tai tram TV Nghia Khanh va Khu gitra tot TV
4 biém 4 Nghia Khanh dén nga ba song Hicu - Ca

(Qdiém 4 = Qdiém 3 + QLvs = Qrvi + Quv2 + Quvz + Quva + QLvs)
Hiéu s6 giira luong nudc chuyén qua tram TV Dira va Diém 4
5 Didm 5 (Qct_iém 5 = QuLvs = Qpira - Quiém 4) ‘
Ghi cha: Tram TV Dira c6 toa do 105°02'20"E, 18°59'20"N nam
trén dong chinh cua song Ca (Hinh 2).

Tong lugng nude tai tram TV Dira va Khu giira tir TV Dira dén
tram TV D6 Luong (Qdiém 6 = Qpira + QLv7)

7 Piém 7 Téng luong nude luu vuc song Gidng (Quiém 7 = QLvs)

Tong luong nudc chuyén qua tram TV Yén Thuong

(Qdiém s = QvT = Qdiém 6 + Qdiém7 + QLve + Quvio+ Qrvi1)

2.3. Ldy mdu va phdn tich mdu

3 DPiém 3

6 DPiém 6

8 DPiém 8

08 diém trén luu vuc song Ca di dugc Iya chon 1dy mau dé danh gia anh huong
cua dia hinh, hoat dong nong nghiép dén chat lugng nudc, trong do: 3 vi tri trén séng chinh
(Diém 5,6, 8) va 5 vi trf trén song nhanh (Piém 1, 2,3, 4, 7). Mau nudc tai cac vi tri thu
mau dugc liy trong hai dot, mua kho (thang 5) va mua mua (thang 9/2021), dugc lay trong
cliing mdt ngay. Mau nuée duge bao quan 0 4°C va xur ly theo Tiéu chuan qudc gia TCVN
6663-6: 2018 va duoc chuyén ngay vé phong thi nghiém ctia Vién Héa hoc cac hop chat
thién nhién, Ha Noi. Mau nudce duoc loc béng giéy loc Whatman GF/F (16 loc 0,7um,
»47mm), bao quan riéng biét trong lo nhua (PE) dé phan tich cac chét dinh dudng (NOs',
NH4*, PO4*). Mau nude khong loc ding dé phan tich cac chi tiéu: Phétpho tong s6 va Nito
téng s6. Ham luong céc chi tiéu nhu: NH4* (mg/L), NO3 (mg/L), N tong s (mg/L), PO4>
(mg/L), P tong (mg/L) duoc xac dinh bang phuong phip so mau trén may Jasco V-630
(Nhat Ban).

2.4. Tinh todn tdi lwong cdc chit dinh dwéng trong nwdc

Moi quan hé gitra tai luong cac chat dinh dudng, ndong d6 chét dinh dudng va luu
lugng dong chay duoc biéu thi bang phuong trinh sau day, theo Amano va Kazama [10]:
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L=CxQ 1

Trong do:

L: Tai luong cac chat dinh dudng (g/s)
C: Nong do chat 6 nhiém (mg/1)

Q: Luu lugng dong chay (m3/s)

3. Két qua va théio ludn
3.1. Phdn bé di¢n tich dit néng nghiép trén cdc lwu vwe tgi cdc diém liy méu

Pat néng nghiép trén toan luu vuc song Ca dugc chia 1am 03 nhom chinh: dat san
xuét (tréng cay) nong nghiép, dat 1am nghiép, dat nong nghiép khac. Phan b6 dién tich dat
néng nghiép tai cac diém lay dugc tinh toan dua trén két qua do dac va tinh toan theo cac
luu vuc séng (Hinh 3).

100 - —
80
60
40
20
0 . . . . . .

Piém1 Diém2 Piém3 Piém4 DPiém5 Diém6 Diém7 Diém8

Ty 1& (%)

mPAatlam nghiép = DAt san xuét néng nghiép D4t nong nghiép khac

Hinh 3: Ty 1é sir dung ddt néng nghiép tai cac diém heu viee

Ty 1é str dung dat nong nghiép tai cac diém luu vuc trén hé thong song Ca duoc
trinh bay tai Hinh 3. Tai luu vuc song Dinh (D1) va song Giang (D7) ¢6 dién tich dat san
xuat néng nghiép chuyén trong cay chiém ty 1¢ cao nhét 26,1 % va 27,6%. Tai luu vuc Cay
Chanh (Song C4, trude khu vuc nhép luu, B5) dién tich dét 1am nghiép cao nhét dat 95,6%.
Ty 1¢ dat trong cy nong nghiép tai cac diém thu mﬁu trung binh chiém 15,6%. Ty 1¢ dat
nong nghiép khac chi chiém ty 16 thap (<1%) tai tat ca cac luu vuc. Ty 1¢ bao phu boi dét
lam nghiép ¢ cac dlem ldy mau ¢ song nhanh trung binh dat 80,7%, trong khi d6 ty 1& nay
tai cac diém liy mau trén hé thong song chinh trung binh dat 89,5%.

3.2. Lwu lwong nwdoc tai cac luu vuc

Luu lugng nudc duge tinh toan theo hai mua, mua kho va mua mua theo phuong
phap do duoc thé hién tai bang 3. Luu lwong nudc tai 08 diém lay mau vao mua kho va
mua mua c6 sy khac biét rd rét (Hinh 4). Luu luong do dugc dao dong tir 27,7 m?/s (diém
7) d&én 206,1 m¥%/s (diém 6) vao mua khd. Vao mua mua, luu luong cao nhét duge ghi nhan
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tai diém thu mau luu vuc song Ca tai tram TV D6 Luong (diém 6, Q = 2696 m®/s) va thip
nhét tai luu vuc séng Dinh (diém 1, Q=395 m?%/s). Luu luong 16n nhat thudng xay ra vao
cac thang 7, 8, 9 hodc tur thang 8 den thang 10 va tir thang 9 dén thang 12 [11] nén luu
lwong nude tai khu vue séng Ca co su chénh 1éch 16n giita 2 mua. Tong luu luong trong
mua mua chiém tir 55-75% luong dong chiay nam. Ba thang kho han nhat thuong xay ra
tir thang 2 dén thang 4 hodc tir thang 3 dén thang 5. Tong luu luong chi trong ba thang
chiém tir 4,5-9,5% tong lwong dong chay nim. Nghién ciru trude day caa Huynh [12] cho
rang bién d6i khi hau anh huéng dén phén bd dong chay vao mua lii trén toan bo dién tich
lwu vie Ca. Sy thay ddi nay dic biét thay 13 tai luu vuc séng Hiéu (phia tay béc luu vuc
song Ca). Sy anh hudng nay giam dan tir bic dén nam cua luu vie. Két qua nay phu hop
v6i liéu do dugce khi so sanh luu lvgng nudc mua mua va kho. S4 liéu do tai diém 2 dén
diém 4, thudc luu vuc song Hiéu cho théy su bién dong hon so vai cac luu vuc khéc.

3000

® Mua kho B Mua muwa

2500 -
2000 -
1500 -
1000 -
500
RN
P1 P2 Pp3 P4 P5 P6 p7 P8

Hinh 4: Luu lwong nudc tai cac diém lay mau vao mua mua va mua kho

Q (m%s)

3.3. Tadi lwgng cdc chit é nhiém tai cdc lwu vic
Tdi lwong TN, NOs, NH4*

Két qua tai luong TN, NO3’, NH4 vao mua mua va mua kho trén pham vi luu
vuc duoc thé hién & Hinh 5. Két qua vé dién bién luu lugng nudc trong thang 5 va thang
9 cho thay luu luong vao mua mua (thang 9) tang dot bién do lugng mua dau mua, nude
mua s& cudn cac chat dinh dudng, hitu co trén bé mit 16p dat ndng nghi¢p trong luu vuc.
Do d6 tai luong céc chat dinh dudng do dac dugc vao thoi diém mua mua cao hon so véi
mua kho.

Két qua cu thé cho thay tai luong TN, NOs™ ¢ cung xu hudng. Vao mua kho, tai
luong TN, NO3 cao nhit & 2 tiéu luu vuc 1a D8 (240,9 g/s va 141,1 g/s) va thip nhat & D7
(50,6 g/s va 23,1 g/s) va B1 (56,1 g/s va 37,3 g/s). Trong khi do, vao mua mua, tai lugng
dinh dudng quan sat dugc cao hon mua kho 6 rét. tai luong TN, NOs™ cao nhét tai D4
(6099 g/s va 3060 g/s) va DP6 (5768 g/s, 3523 g/s), gip 25 lan so voi tai luong tinh toan
duoc vao mua kho, thap nhit tai D1 (915,2 g/s, 603,2 g/s) va B5 (1060 g/s, 761,6 g/s). Tai
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diém 4 12 hop luu cta lwu vue song Hiéu tai ngd ba song Hiéu - Ca trong khi tai diém 6 1a
téng luong nudc tai tram TV Dira va Khu giita tir TV Dira dén tram TV D6 Luong. Day 1a
nhitng diém hop luu cia cac séng chinh va nhanh nén luu lwong nuée d6 vé cao. Theo
Dodds va cong sur (1998), Dodds va Wetch (2000) [13, 14], chat luong nudc tai cac diém
quan tric vao mua mua trén séng nhanh c6 mic do dinh du:ong cao, nguy co phi dudng.
Vao diu mua mua, nudc mua rira troi cac chét dinh dudng chay vé luu vuc séng lam gia
tang ham lugng dinh dudng trén tuyén song nhanh.

Gié tri tai luong NH4 tinh toan dugc tai muia mua khé cao nhat tai tiéu luu vie D7
(16 g/s va D6 (13,2 g/s), thap nhit tai cac diém D1 (2,6 g/s) va B5 (4,1 g/s). Vao giai doan
mua mua, khi luu luong nudc ting, tai lugng NHa* cling ting dan. Xu hudng ting tir D1
dén D4 va sau do6 giao dong tir D5 dén 8. Tai luong NH4* cao nhét tai D4 (425,6 g/s) va
D6 (277,7 g/s), thip nhét dat 44 g/s tai D5 va dat 68,3 g/s tai D7 (Hinh 6). Qué trinh bay
hoi va nitrat hoa thanh NO3™ chinh 13 nhitng yéu t6 chi phdi qu4 trinh bién doi ctia NH4*
trong chu trinh Nito. Do vdy, tong tai lugng Nito chay vao hé thong song, sudi ciing duoc
dong gop tir qué trinh khoang hoa céac chat Nito hitu co, qua trinh khuéch tan NH4* tir trAm
tich, bun cat ling dong dudi long song, sudi.

8000 -
TN =Muoakho mMoa mua
6000 -
@
2 4000 -
(@)]
C
b.
5
= 2000 -
l_
0 _
P1 P2 P3 P4 D5 D6 D7 D8
4000 - 4000 -
NO, NH,*
- 3000 - 3000 -
=)
(@)]
C
S 2000 1 2000 -
T
|_
1000 - 1000 -
O 1 0 "V_._V_.J T T I T = l‘
P1 P2 P3 b4 b5 D6 D7 P8 b1 P2 b3 P4 b5 b6 b7 D8

Hinh 5: Tdi lwong TN va NO3 va NH4* vao mita muwa va mua khé
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Tai lwong TP va POs*

Tuong ty nhu tai lugng dinh dudng nhém Ni to, tai lugng nhém Phét pho cho thay
su thay d6i theo luu luong nudc bién thién theo mua. Vao mua kho, tai luong thip hon
nhiéu so voi tai luong do duge vao mua mua. Tai lugng TP, POs* tai cac tiéu luu vuc 8 va
6 c6 gia tri cao nhat vao mua kho (Hinh 7), 1an luot dat 70,2 g/s va 52,1 g/s (TP) va 16,1
g/s va 14,6 g/s (PO4>), thap nhét tai diém 1 (9,1 g/s va 2,9 g/s). Mia mua cho thiy sy khac
biét khi tai luong 2 loai dinh dudng nay cao nhét tai diém 4 (1124,8 g/s va 381,89 g/s),
thip nhat tai diém 7 (53,4 g/s va 48,5 g/s).

Tai lwong NOs™ phan bd tir cc tiéu luu vire ¢6 chi s6 cao hon so tai lugng PO
Két qua nay da mo ta rat thuc té cac dic diém hai thanh phan dinh dudng nay trong qua
trinh tinh toan luong tai trén luu vuc nghién ctu. Nitrate (NO3) c6 dic diém 1a loai dinh
dudng di chuyén ciing dong chay mit nhung ciing c6 thé tham gia vao qué trinh chay ngam
theo dong chay ngam do c6 tinh di dong cao. Trong khi d6, qua trinh van dong cta POs*
cht yéu tham gia theo dong chay mit do kha ning hoa tan cta bi gidi han trong hau hét
cac moi truong.

1500 - N A . 1500 - . R .
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1000 0 1000 -
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(@)]
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Hinh 6: Tai luwong TP va POs*> vao mua mua va miia khd

3.4. Méi twong quan giita dit nong nghiép va tii lwong cdc chit dinh dwéng
trong nuwdc

Chung t6i cho rang d6 thi hoa va dién tich dat chuyén tréng cay néng nghiép va
dugc canh tac 1am tang luong dinh dudng cao hon hon dién tich dat 1am nghiép va ndng
nghiép khac (Hinh 7 va 8). Phan tich chi tiét vé mdi twong quan van chuyén giita tai luong
chat dinh du’6’ng va dién tich dét str dung cho thay gia thiét d6. Méi twong quan gitra dién
tich dét tréng cdy va tong lwong TN (R?=0,72) cao hon so véi dién tich dat lam nghi¢p
(R?=0,53) Va cac hoat dong néng nghiép (R?= 0,57) vao mua khd. Vao mua mua mdi tuong
quan gitra tong lwong TN va dién tich trong cay (R?=0,41) ciing chit ché hon so véi dién
tich rimg (R?= 0,25) va hoat dong nong nghiép (R?=027). Vao mua mua, khi luu luong
nude cao, mua nhiéu, lwong tai dinh dudng c6 thé bi anh hudng do qua trinh khoang hoa
va tich 1ty tu nhién cao hon so vdi cac hoat dong nong nghiép xay ra tai luu vuc.
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Hinh 7: Twong quan tai lwvong TN (blue) va TP (green) vao miia kho
voi dién tich dat nong nghiép khac (a), dat trong cdy (b) va dat lam nghiép (C)

Déi voi tai lugng TP clng thay két qua tuong tu, vao mua kho, mdi tuong quan
gita strc tai TP va dién tich dat trong cdy (R?= 0,87) chit ch& hon so voi cac hoat dong
noéng nghiép khac (R?= 0,78) va cdy rung (R?= 0,74). Vao miia mua, mdi twong quan giira
tai lwong va dién tich dat 1a rat thap (R2 <0,2) cho thay vao mua kho do Ivu luong dong
chady nhd va sy tham thdu cua cac chat dinh dudng tir san Xut néng nghlep, tréng ciy ra
hé thong s6ng, sudi cao hon muia mua rat nhiéu. Nghién ciru cia Nguyen va Nguyen [15]
chi ra rang theo két qua mo phong tai lwong dinh dudng hinh thanh tir bé mit luu vyc loai
hinh sir dung dat cung nhu quy trinh canh tac néng nghiép nhu lam dat, bon phan co tac
dong 16n dén sy bién doi tai lugng N va P hinh thanh va van chuyén trén luu vuec. Ngoai
ra, viéc xay dap ho chtra nhu nhirng cai “bay” cling gop phan tich liy mot lugng 16n nguon
dinh dudng d6 vé ha luu. Theo nghién ciru cia Phuong va Okubo [16], tai luong tram tich
quan sat dugc giam khoang 20-40% sau khi xay dyng dép ¢ ca hai tram Dua va Yén
Thuong. Sau khi xay dung dép, gia tri trung binh cua ty 1¢ tong chat ran lo limg - tong chét
ran hoa tan giam tir 3,0 xuong 2,3 tai tram Dura va tir 4,1 xudng 2,2 tai tram Yén Thuong.
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Hinh 8: Twong quan tai lwong TN (blue) va TP (green) vao mua miwa
véi dién tich ddt nong nghiép kKhac (a), ddt trong cdy (b) va dat lam nghiép (C)

Cui va cong sy [17] da phan tich tac dong cua nhimg thay d6i st dung dat nong
nghiép db6i voi chat luong nudc trong mot khu vuc trong nguyén liéu ethanol nhién liéu
ngo dién hinh. Két qua cho thay viéc tang dién tich dt canh tac va dat xay dung ciing s&
lam ting tai lugng TN va TP, trong khi m& rong dién tich dat 1am nghiép s& lam giam tai
lwong nay. Zhou va cong sur [18] ciing thiét lap tuong quan Spearman tiét 16 mdi quan hé
giira tinh hinh str dung dat va TN va TP trong cic hd cta cao nguyén Quy Chau. Gia tri
chi s6 bac dinh dudng va nong do TN cao trong thoi ky 1ii Iut, trong khi nong do TP cao
trong thoi ky khé han. Nhitng nghién ctru trudc day déu co két qua phu hop véi két qua
chung t6i da tién hanh.

Méi tuong quan gitra tai luong va dia hinh cling da dugc thao luan truge day. Phia
Tay, Tay Bic va Tay Nam ciia luu vuc 14 noi tap trung dia hinh c¢6 dic diém nui cao, hiém
trg, do cao 16n tur trén 1200m, ngoai ra, dia hinh khu vuc nay con co6 long thung liing hep,
chiém dén 60% nhung dién tich dat canh tac lai rét nho, chi tir 1,5+2% tong dién tich mit
bang [19]. Khu vuc nay dugce xem 1a viing cung cap va dy trir nude vao mua kho, han ché
1l lut vao mua mua véi hé thong rung phong ho dau ngudn kha phong phu, tuy vdy, h¢
thdng dia hinh dan xen thung liing, di nui bi chia cit manh do cac song nhé c6 do doc 16n
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nhiéu chiéu [19].

Trong khi d6, dong bang song Ca phia Bong Nam c6 dang 1ong mang, cao do cao
dan dén ving day mang triing sat mép séng va sat véi sudn ddi. Vao mua mua, do dia hinh
nho hep, va c6 dic diém gan dong chinh, sy dao dong ciia dong chay cac nhanh séng khu
vuc déng béng bién dong theo myc nudc 1l va dugce xac dinh 1a khu vuc chira 1t khi myuc
nuée séng cao [19]. Pia hinh cac con séng nhu séng Hiéu, séng Dinh, song Lam, song
Ngan Sau, Ngan Phé kha dbc vao phia cac 10ng song va tao su bién dong 16n vé dong chay
vao cac mua trong nim. Tai luong ting dan déu theo do 16n clia séng vao mia mua cho
thdy anh hudng boi nhing didu kién trén.

4. Két luén

Nghién ctru di tinh toan luu luong nudc do duge dao dong tir 27,7 m%/s dén 206,1
m?®/s vao mua kho va cao nhat dat 2696 m®/s va thip nhat 395 m%/s vao mua mua. Két qua
tai lugng ctia cac chat dinh dudng TN, NOs” NH4*, TP, PO4* cho thiy quy luét tai luong
cao dan tir phia thuong luu xuéng dén ha luu va c6 sy tach biét rd rét gitra hai nhanh song
huéng Tay Bac (nhanh 1-4) va nhanh bong Nam (nhanh 5-8). Tuy vy, vao mua mua, tai
luong tai nhanh (1-4) cho thay sy tang dan déu thi & nhanh (5-8) lai cho thay su dao dong
dwa vao luu luong nude d6 vé. D6i v6i mdi quan hé giira dién tich st dung dat va tai lugng,
dién tich dat chuyén trong cdy va dugc canh tac lam ting lugng dinh dudng cao hon hon
dién tich dat 1am nghiép va nong nghiép khac. Mbi quan hé nay thé hién rd rét vao mua
kho tuy nhién mdi twong quan giita tai luong va dién tich dat 1a rat thap vao mua mua do
cac qué trinh ty nhién dién ra manh mé& xay ra trong viing. Trong tuong lai, can c6 nhiing
nghién ctru chi tiét va thu thap s6 liéu quy mo 16n hon nham tinh toan va 4p dung nhiing
md hinh k¥ thuét thuy van cép nhat dé tinh toan su anh huong dai han cia cac hoat dong
ndéng nghiép dén strc tai moi truong va du bao nhiing rui ro cta tic dong nhan tao dén tai
nguyén nudc khu vuc song Ca.

Loi cam on:

Céc tac gia xin cam on sy hd tro tir D& tai KHCN cép Bo Gido duc va Dao tao Viét
Nam, ma s0 B2021-TDV-09.
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ABSTRACT

THE RELATIONSHIP OF AGRICULTURAL LAND
USE AND NUTRITIONAL LOADING IN THE CA RIVER BASINS
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The purpose of this research is to determine the relationship between the land area
in the agricultural watershed and the nutrient load in the Ca River basin. Eight sampling
sites in the Ca River basin were chosen for sampling in two phases during the dry season
(5/2021) and the rainy season (September-2021). The results show that the measured water
flow ranges from 27.7 m%/s to 206.1 m%/s in the dry season, with the highest reaching 2696
mq/s and the lowest at 395 m%/s in the rainy season. The load results of nutrients TN and,
TP show a close relationship with flow and topography. The area of agricultural land in
the basins influences nutrient load, which follows two distinct trends, increasing steadily
in the northwest side river group and fluctuating in the southeast side river group. The land
use process has a more obvious impact on the load during the dry season, whereas natural
factors change the variation of nutrient load flows during the rainy season.

Keywords: Ca River; nutrient load; agriculture; water quality.
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