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PANH GIA TAC PONG CUA TAI SUDUNG CHAT THAI CHAN
NUOI LEN CHAT LUQNG MOI TRUONG O PONG BANG
SONG HONG GIAI POAN 2000 - 2020

P6 Thu Nga
Truong Pai hoc Dién luc
Tém tit
Pong bang Séng Hong la vwa hia 16n thit hai ciia Viét Nam va ciing la vimg kinh
1é trong diém Bic Bé, do dé dp lwc 1én méi triwong tai ddy rat I6n. Thém vao do, nganh
chan nudi ciing c6 su ting trudng khd cao va on dinh véi toc do tang truéng trung
binh khodng 5 - 6 %/ndm. Do do, viéc qudn 1y chat thdi tir chdan nudi ciing la mét vin
dé ddang quan tam ¢ dong bang Séng Hong. Nghién citu nay da dp dung mé hinh phdn
tich dong chay vit chdt (MFA) nham dinh lwong dong chay nito trén dong bang Séng
Hong trong giai doan 2000 - 2020, tir d6 ddnh gid tdc dong cia théi quen tdi sir dung
chdt thai chdn nudi lén chat wong méi truong nwée & dong bang Séng Hong. Két qua
mé hinh cho thdy cdc nguon phdt thai nito 1om nhdt vao méi trwong nwde la canh tac
liia, chin nudi va mede thai tie cde hd gia dinh. Pong thoi, nghién ciku ciing danh gid
dwoc 1y 1é dong gop ciia cdc nguén nito khdc nhau vao dong rudng va sie thay doi ty
trong giita cdc nguon nay tir ndm 2000 - 2020.
Tir khéa: Ddng bing Song Hong; M6 hinh MFA; Méi trudong nudc; Nito; Nong
nghi¢p.
Abstract

Evaluating impacts of livestock waste reuse on water environment in the Red river
delta during 2000 - 2020

The Red river delta is the second largest rice bowl of Vietnam and also the key
economic region of the North, so its pressure on environmental protection is huge. In
addition, the livestock sector also has a fairly high and stable growth with an average
growth rate of about 5 - 6 % per year. Therefore, livestock waste management is also a
matter of concern in the Red river delta. This study applied the Material Flow Analysis
(MFA) model to quantify the nitrogen flows in the Red river delta in the period 2000
- 2020, thereby, assessing the impact of the habit of reusing livestock wastes on the
quality of the surface water environment. The modeling results showed that the biggest
sources of nitrogen emissions into the aquatic environment were rice paddy fields,
livestock farming and domestic wastewater. At the same time, the study also assessed
the contribution rates of different nitrogen sources to the rice paddy field and the
proportion changes among these sources during the 20 years.

Keywords: Red river delta; Material Flow Analysis (MFA); Water environment;
Nitrogen; Agriculture.
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Nghién cuu
1. Gi6i thiéu chung

Nong nghi€p 1a mdt trong nhiing
nganh c¢6 déng gép quan trong vao nén
kinh té Viét Nam, chiém ty trong 13,97 %
GDP nam 2021 [1]. Nganh nong nghiép
bao gom trong trot, chan nudi, 1am nghiép
va thuy san. Trong s6 ndy, trong trot dong
mot vai trd quan trong trong an ninh
lwong thyc qudc gia, x6a déi giam ngheo
va tao co hoi sinh ké cho nguoi dan dia
phuong ciing nhu thu nhap tir xuat khau.
Tuy nhién, cdc hoat dong nong nghiép,
dac biét 1a canh tac lua va chan nudi, cling
dong thoi dem dén cac van dé moi truong
nhu 6 nhiém méi trudng khong khi, nude
va dat [2].

Véi luong gia suc, gia cdm ngay
cang tang thi van d& xtr ly chét thai chan
nuoi ngay cang dugc cht trong. Theo Cuc
Chan nudi, B NN&PTNT, nganh chéan
nudi mdi nim thai ra 73 triu tn chét
thai ran va 23 - 30 triéu m® nudc thai,
bao g6m ca nudce tiéu cta lon, nude tim
lon va nuéce rira chudng [3]. Trong s do,
khodng 50 % chét thai ran va 80 % luong
nude thai d6 tryc tiép ra moi truong ma
khong qua xir 1y [3, 4]. Péng chu y 12 chét
thai chan nu6i chra mdt ham lugng nito
rat 16n, mdi dau vat nudi mot ngay thai
ra khoang 12 - 64 gam nito [5]. Nhu vy,
hién nay mot lugng nito dang ké dang
chua dugc tan dung hop ly, ma nguoc lai,
dem t&i nguy co 6 nhiém moi trudng.

Ngoai ra, viéc st dung phan bén hoa
hoc qua lidu Iuong cho phép trong canh
tac lta dién ra rat phd bién. Nguyén nhan
chinh 1a ché d6 bén phan van dua trén
kinh nghiém va thdi quen cia ngudi ndong
dan tir trude téi nay. Mot yéu té khéc 1a
do chét luvgng kém ciia cac san phiam phan
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bon hién cd trén thi trudng trong nudc.
Khoang 54 % phan NPK trén thi truong
khong dat tiéu chudn chét lugng, hi¢u qua
sir dung phan bén ciing thap, chi khoang
60 % dbi voi N, 40 % d6i véi P va 50 %
d6i véi K [6]. Theo ude tinh, hang nim c6
t61 50 - 70 % luong phan bén vo co khong
dugc cdy trong hip thu va thoat ra ngoai
moi treong, gdy 6 nhiém khong khi, nudc
va dat [7].

Pdng bang Séng Hong (PBSH)
duoc biét téi 1a vua lta lon tha hai cua
Viét Nam. Khoang 47 % dién tich dugc su
dung lam dat nong nghiép va nudi trong
thity san [4]. Pang cha y 1a ¢6 t6i gan 80
% dan s6 tai PBSH van lam viéc trong
linh vuc nong nghiép va ngudn thu nhap
chinh cua ngudi dan dia phuong déu dén
tir nong nghiép. Mit khac, PBSH c¢6 toc
do do thi héa nhanh va la vung kinh té
trong diém Bic Bo. Trong vong thap ky
qua (2010 - 2020), mat d6 dan sé binh
quan cua DBSH tang tr 952 nguoi/km?2
nam 2011 1én 1078 nguo1/km2 nam 2020
[8]. Trong khi d6, co s¢ ha tang yéu kém
dan dén ty 1¢ thu gom nudc thai thap, chi
13 % nudc thai sinh hoat & khu vuc d6
thi ¢6 thé duge xir 1y [9]. Cac séng ndi
thanh Ha N¢i, nhu song T6 Lich, song
Kim Nguu 1a nhitng vi du dién hinh vé
cac dong song 6 nhiém véi ham luong
chat hitu co va chét dinh dudng cao, do
tiép nhan mot luong 16n nudc thai sinh
hoat chua qua xu ly [9]. Nhu vay, nguy
co vé 6 nhiém c4c chét hitu co, chét dinh
dudng dén tir cac hoat dong néng nghiép
va dan sinh & DPBSH can duoc kiém soat
chat ché.

Nghién ctru nay st dung moé hinh
phan tich dong chay vat chat (Material
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Flow Analysis - MFA) dé danh gia tai
luong chat dinh dudng (nito) vao méi
truong nude mat (hé thong song) tir cac
hoat dong cua con ngudi trén dong bang
Séng Hoéng trong giai doan tir 2000 -
2020. Két qua tir mé hinh s& gitp 1) danh
gia xu thé phat thai va tai sir dung nito
trong cac hoat dong nong nghiép trong hai
thap ky tro lai day, 2) dinh lugng dugc
dong chay nito gitra cac hoat dong cua
con ngudi trén DBSH va ngudn nito chu
yéu vao méi trudng.

Nghién ciru

2. M6 hinh phan tich dong chay vat
chat (Material Flow Analysis - MFA)

MFA 1a mé hinh dnh gid vong tuan
hoan cua vat chét trong mot hé théng Xac
dinh theo khong gian va thoi gian [10].
Nguyén ly d4p dung trong m6 hinh MFA
dua trén dinh luat bao toan vat chit, do
la dac trung riéng biét cua MFA lam cho
phuong phap nay dugc su dung rong rai
nhu mot cong cu hd trg quyét dinh trong
quan 1y ngudn gdc, quan 1y chat thai va
quan ly moi truong [11, 12, 13].

Atmosphere
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Hinh 1: Mé hinh MFA ddnh gid dong chdy nito trén PBSH [14]. Hinh chiv nhit nam
trong dwong nét dirt mo ta cdc hoat dpng ciia con nguwoi (‘qud trinh’) va mii tén mé ta sw
vin chuyén nito giita cdc hoat dpng d6 va téi méi truong (‘dong nito”)

M6 hinh MFA gém 3 budc chinh:

Buwdc 1: Xay dung md hinh dong
chay vt chit: Thong qua viéc tim hiéu so
b vé diéu kién kinh té - xa hdi cia noi
nghién curu, cdc hoat dong cia con ngudi
dugc hé thong hod va mo ta bang cac ‘qué
trinh’ (Nha ¢, khu vé sinh, chan nuéi, ao
c4, déng lta). Cac qua trinh nay duoc

lién két v6i nhau bang cac ‘dong chay vat
chét’ (nito) (Hinh 1).

Buoc 2: Dinh lugng dong chay: Tu
hé théng tao 1ap dugc ¢ Bude 1 va cac s0
lidu thu thap, cac phuong trinh mdé phdng
s& dugc thiét 1ap. M6 hinh dugc xay dyung
dua trén hai loai phuong trinh phuong trinh
bao toan (1) va phuong trinh mo6 phong (2):
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trong qua trinh j theo thoi gian;

2 A7 13 téng lugng chét i tir cac qua
trinh r khac nhau di vao qua trinh j;

ES:AU 14 tong lugng chat i tir cac qua
trinh r khac nhau di ra khoi qua trinh j, té1
cac qua trinh s khac.

> A =fp1,pa, ...

r

» Dn) (2)

Trong do6: p,, p,,...p, la cac thong 5O
cua mo hinh, dugc thu thap tur céc tai li¢u
tham khao (chu yéu 13 sé liéu thong ké
[8], d6 1a sb liéu dan sb cac tinh thudc
DBSH, s6 luong vat nudi, sb liéu vé dic
tinh ciia chit thai chan nudi) va khao sat
thue dja, két hop phong van [15].

Buéc 3: Danh gid mo hinh: Két qua
tr md hinh dugc danh gia bang phuong
phap phan tich tinh bat dinh, bao gdm
danh gia do tin cay va danh gia do nhay
[15]. Tir d6, cac yéu td anh huong dén két
qua ciia md hinh (chit luong mé hinh,
chét lugng cua s6 liéu dau vao) s& duoc
hi€u chinh. Mat khac, mo hinh ciing duoc
danh gia bang cach so sanh két qua tinh
toan vdi két qua thuc do va cac nghién
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clru trude day [14]. Két qua thuc do (tai
luong nito) dung dé danh gia két qua tir
mé hinh MFA duoc tinh toan dua trén sb
lidu do luu lwong (Q, m¥/s) va sb lidu do
ndéng do nito ¢ trong nudc séng tai cac
diém do luu lugng (C, mg/L). Tai lugng
nito (L, tan/ nam) duoc tinh toan dua trén
cong thuce sau:

L=QxCx365%x24x60x60x10° (3)

Nghién ctru nay su dung mo hinh
MFA da dugc hi€u chinh va 4p dung
thanh cong cho luu vuc Song By - Nhué
[14, 15, 16].

3. Két qua va thao luin

3.1. Xu hwéng phdt trién néng
nghiép 0 DBSH va thoi quen tdi sir dung
chit thii

Theo bao cdo cia BO NN&PTNT nam
2021, sau 10 nam thuc hién “Chién luoc
phat trién nganh chan nuéi dén nam 2020”
[17], nganh chdan nuoi co ban da dat dugc su
tang truong kha cao va 6n dinh vdi tée do
tang truong trung binh khoang 5 - 6% /mam,
trong d6 giai doan 2011 -2015 dat4,5-5 %,
giaidoan2016-2018dattrungbinh 6 %/nam
[18]. Piéu nay cho thdy su ting trudng vé
sO lugng gia suc gia cam trong giai doan
10 ndm vira qua 1a rat 1én. Hinh 2 mo ta
sO luong vat nudi giai doan 1995 - 2020 &
DBSH [8].
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Hinh 2: S6 lwong gia siic, gia cam trén dong bang Séng Hong giai doan 1995 - 2020
a) Lon, b) Gia cam, ¢) Trdau, d) Bo

S6 liéu nay cho thdy sé luong lon
trong giai doan trudc nam 2005 co6 xu
huéng ting nhanh. Tuy nhién, sé luong
lon giam manh vao nam 2019 do dich ta
lon chau Phi va dd c6 dau hiéu phuc hdi
tir nam 2020. S6 luong gia cam thi ting
manh, tir khoang 5 tri¢u con nam 1995 da
1én téi gan 130 triéu con vao nam 2020.
Nguoc lai, $b lugng trau gidm manh tr
hon 600 nghin con vao nim 1995, xudng
con hon 100 nghin con vao nam 2020,
do nhu cau vé stic kéo trong nong nghiép
da giam so vai thoi ky trude 1995. Ciing
twong tu, s6 luong bd & PBSH ciing ¢6
chiéu huéng giam trong giai doan 10 nam
tro lai day. Nhin chung, s6 luong vat nudi
c6 xu hudng tang trong giai doan 25 nam
tro lai day, dac bi¢t 1a sb lugng lon va gia
cam chiém mot ty trong 16n trong tong sb
dan vat nud6i. Trong khi do, dién tich laa
lai chi giam rat it, 0,9 %/ nam, trong giai
doan tir 1995 - 2020 [8]. Nhu vay c6 thé
thiy phan chudng 1a mot ngudn nito doi
dao cho trong trot va canh tic lua, dong
thoi tai st dung phéan chudng 1a giai phap
tiém niang nham giam chat thai tir chan
nudi vao moi truong.

Vao nhiing nam 1980 - 1990, phan
chudng duoc str dung rat nhiéu trong canh
tac lua [19], khoang 35 - 40 kgN/ha.nam,

twong duong véi 85 % luong phan chudng
phat sinh trong chan nu6i (Hinh 3).
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Hinh‘3: Lwong phdn bon héa hoc va phin
chuong dwoc sir dung trong canh tdac lua
trong giai doan 1990 - 2020

Trong giai doan nhitng nam 2000,
luong phan chudng duoc st dung ting
thém khoang 9 kgN/ha.nam, dong thoi,
luong phan bon héa hoc giam di khodng
10 kg/ha.nam. Diéu nay ciing hoan toan
pht hop véi thong ké vé sb luong vat nudi
cling tdng 1én trong giai doan nay, cung
cdp mot lwong phan bén 16n cho trong
trot. Sau nam 2000, lugng phan chudng
duogc st dung trong nong nghi¢p giam di,
cung voi tang ty 1€ st dung phan bon hda
hoc trén dong rudng. Mic du trong giai
doan 2010 - 2020, nha nudc co6 chinh sach
thuc ddy phat trién chan nudi, sé luong
dau vat nudi tang, nhung lai chi ¢6 31 %
lugng phan gia sic dugc st dung cho
canh tac laa [20].
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3.2. Danh gia tai lwong nito tir cdc
nguon khdc nhau vao dong rugng

Hinh 1 mé ta cac ngudn nito chinh
vao dong rudng, gdbm c6 phan héa hoc,
nudce thai tir nha dan (bao gdm nudc xdm
- nude thai sinh hoat thong thuong va
nude den - nude tir nha vé sinh va ham
khi sinh hoc) khong dugc thu gom, mat
luong nho phan chudng duoc tai sir dung

4.992

<@

Hinh 4: Thanh phan cdc nguon nito (tén/ nam) vao ruéng lia & PBSH
a) nam 2000; b) nam 2020

Téng luong nito duoc sir dung trén

ddng rudng trong nim 2000 1 87.033 tin
va tang 1én 123.023 tin vao nam 2020,
tuong duong voi tdng 41 %. Trong do,
lugng phan bén hoa hoc duge st dung
da tang 1én gap hon 1,6 1an sau 20 nam.
Nguodn nito dén tir nudc thai dan sinh
(bao gédm ca nudc thai tir nha vé sinh)
ciing dong goép mot phan 16n trong tong
lugng nito vao ddéng rudng, chiém téi
20 % vao nam 2000 va tang 1én 25 %
vao 2020. Dac biét ddng chu y 1a luong
nudc thai nay tang 1,7 lan sau 20 nam.
Nguyén nhéan ¢ thé dén tir sy gia ting
dan sé va viéc xir Iy phan chudng (bang
hé thdng biogas) khong diing tiéu chuan
[21]. Dién tich cac khu do6 thi tap trung
dong dan xen 1an va thay thé cho céc
vung canh tac trén PBSH, chat thai nong

1.984

o)

dé bon cho dong rudng, bun ao ca ciing
1a mot ngudn dinh dudng duoc st dung
trén ddng rudng va nude dung dé tudi cho
ddng ruéng gdm nudc séng va nudc mua.
Ap dung m6 hinh MFA, tai lugng ctia nito
(tdn/ ndm) tir cac nguén khac nhau vao
ddng rudng & PBSH dugc tinh toan cho
giai doan 20 nam, tir 2000 - 2020. Hinh 4
mo ta ty 18 cic ngudn nito vao rudng lua &
DBSH trong nam 2000 va 2020.
3.987

= Phan hoéa hoc

= Nudc thai nha dan
Phan chudng

= Bun ao

= Nudc song

Nudc mua

nghi¢p chua dugc quan ly chit ché, hé
théng co s& ha ting thu gom va xur 1y
nude thai con nhiéu han ché, dan téi
khé tranh dugc nudc thai chua qua xu
ly thoat vao kénh muong, tor d6 duogc
sir dung dé tudi tidu trong nong nghiép.
Nam 2000, luong phan chudng dugc st
dung trong canh tac lta bang 38 % so véi
luong phan bon hoa hoc, téi nam 2020
thi ty 1€ nay giam chi con 17 %.

3.3. Pdnh gid lwgng nito thit thodt
ra ngoai moi truwong tiw nhitng nguon
khdc nhau

Két qua ctia mo hinh MFA tinh toan
tai luong nito tr cadc hoat dong cua con
nguoi ra moi truong nude mat trén DPBSH
trong giai doan 2000 - 2020 dugc trinh
bay ¢ Hinh 5.
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Hinh 5: Tai lwong cdc nguén nito vao méi trwong nwéc ¢ PBSH giai doan 2000 - 2020

Két qua trén dugc so sanh véi két
qua tinh tong tai lwong nito cia Minh va
cong su [22] vao nam 2006. Nghién curu
[22] cho két qua 13 129.500 tan nito trong
khi d6 m6 hinh MFA tinh toan cho két qua
1a 120.932 tan nito. Su sai khic giira hai
két qua tinh todn nam trong khoang nho
hon 10 %, sai s6 cho phép ciia mo hinh
MFA [15]. Diéu nay cho thiy, md hinh
MFA cho két qua tinh todn tai luong nito
khé théng nhat voi két qua tir nghién ctru
trude day.

Hinh 5 cho théy tai lugng nito thoat
ra ngoai moi truong tur cac hoat dong
nong nghi€p va sinh hoat cua con nguoi
tai DPBSH tang dac biét nhanh trong giai
doan 2000 - 2005. Giai doan nay cling
trung khép véi thoi ky nganh chan nudi,
dac biét 1a chan nuoi lon va gia cam c6
budc ting trudng 16n. Cung voi d6, mac
du ty 1 phan chudng duoc sir dung nhiéu
hon, nhung tai lugng nito thai ra ngoai
moi truong nudc mat tir hoat dong chan
nudi van rat 16n. Trong giai doan tir 2005
- 2020, tong tai lugng nito ra ngoai moi
truong chi c6 chut bién dong nhe, nhung
vé ty 1é déng gbp tir ndng nghiép vao tong
tai lugng nito ra ngoai moéi trudng nudc
van 1a chu yéu. Trong giai doan tir 2000
- 2020, nito tir rudng lua dong gdp tdi 61
- 75 % tong lugng nito vao mdi trudong.

Diéu nay 1 hé qua cua viée s dung phan
bon hoa hoc qué lugng cho phép. DBéang
chi y 13 tong tai lugng nito vao nudc mat
cuanam 2020 da tang 53 % so vai trudc do
20 nam. Diéu nay cho thiy phan chudng
tr chdan nudi va phan bon hoda trong canh
tac lta 1a cac ngudn 6 nhidm rat 16n ra
ngoai moi truong. Mac du da co nhiing
chinh sach vé quan 1y chét thai chan nudi
nhung két qua mo hinh cho thay, chit thai
tir ndng nghiép van 1a van dé rat can duoc
quan tam.

Nudc thai tir ho gia dinh 1a ngudn
nito 16n thir ba déng gép vao tong tai
lugng nito vao modi truong nudc mat. So
v6i tai lugng nito tir nong nghiép ké trén,
ty 1& déng gdp tir thanh phin nudc thai
nay khong dang ké, boi mot luong 16n
nudc thai nay da theo hé théng cong ho,
kénh mwong vao truc tiép rudng lua. Tai
luong nito ndy vao dong rudng gap toi 8
1an so v6i lwong thai ra méi trudng nudc.
Diéu nay cho thiy nguy co tiém ning tir
viéc khong thu gom va xur ly nude thai
sinh hoat dung cach s& dan t&i 6 nhiém
ngudn nude dung cho muc dich tudi tiéu.

4. Két luan

Pdng bang Song Hong 1a vura lua 16n
thir hai ciia Viét Nam, ciing dong thoi 1a
vung kinh té trong diém Bic Bo va c6 toc
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do do6 thi héa nhanh, do dé ap luc Ién méi
truong tai dy rat 16n. Nghién ctu ndy da
ap dung mo hinh phan tich dong chay vat
chat (MFA) dé tinh toan tai lugng phat
thai nito ra ngoai moi trudng tlr cac hoat
dong cua con nguoi tai DPBSH trong giai
doan 2000 - 2020. Két qua m6 hinh cho
thdy lugng phat thai nito vao mdi truong
nudc mat tur cdc hoat dong chan nuoi va
canh tdc lua, cling nhu nudc thai tur cac
ho gia dinh 13 nhiing ngudn nito 16n nhat.
DPong thoi, nghién ctru ciing danh gia
duge ty 16 déng gdp cua cac ngudn nito
khac nhau vao dong rudng va sy thay doi
ty trong gitra cdc ngudn trong nam trong
khodng cach 20 nam, to 2000 - 2020.
Nghién ctru cho thdy lugng chat thai tir
chan nudi 1a mot ngudn dinh dudng tiém
ndng cho canh tac lua va c6 mot lugng
nude thai rat 16n tir cac ho gia dinh chua
qua xir Iy van dang dugc xa ra ngoai moi
truong nudc mat.
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