KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG
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ghién ctiu nay nham xay dung moé hinh da tac nhan (ABM) dé€ tinh tai lugng 6 nhiém xa thai tii cic

ho chén nuoi lgn. Tham s6 cho mo hinh dugc thu thép tii s6 liéu thi cdp va phong vin nong ho trén
dia ban huyén Yén Ding, tinh Bic Giang. M6 hinh dugc kiém chiing bang cong cu sai s6 thong ké RMSE.
Két qua phan tich m6 hinh da chiing minh chinh sdch ho trg quan Iy chét thai c6 anh hudéng mot cach y
nghia dén su phéan bd chit thai chin nuéi lgn trén cac tiéu luu vuc. V6i muc tang ho trg tai chinh va ky
thuat thém 10%, tai lugng 6 nhiém gidm tit 2-5%. M&i tuong quan nay cé thé duge stt dung dé hé trg qud
trinh ra quyét dinh quan ly chat thai tai nguon cho dia phuong.

T khéa: Mo hinh da tic nhan, tdi lugng 6 nhiém, co sé chan nudi lgn.

1. DPAT VAN PE

Trong nhiing ndm gan déy, chat lugng nudc mit & Viét
Nam da bi suy giam nghiém trong do su gia tang cta ap
luc méi truong tii cac hoat dong sinh hoat, cong nghiép va
ndng nghiép. Trong linh viic ndng nghiép, chan nudi lon la
nguén gay 6 nhiém 16n nhét, chiém 51% t6ng tai lugng nito
thai vao cac luu vuc nudc & nong thon [1]. Nhiéu van dé vé
6 nhiém nudc tai dia phuong dugc cho 1a ¢6 ngudn gbe tu
chan nuéilon [2]. Theo d6, Chinh pht va cac co quan chiic
nang da ban hanh chuong trinh quéan ly chat thai nhim muc
dich giam thiéu cac nguén gay 6 nhiém va cac vin dé moi
truong xung quanh cac khu vic néong thon.

Phan héi cta tling ngudi dan la mot yéu t6 quan trong
trong thuc thi chinh sich moéi truong. M6 hinh ABM c6
két hop phan tich khong gian dugc xem 1a phit hgp dé mo
phong hanh vi va dugc nhiéu nha khoa hoc trén thé giéi dé
xudt st dung cho du bao tai lugng xa thai [3, 4]. V& chu dé
chat thai chian nuoi lon, ABM da budc dau thit nghiém &
mot sO noi [5, 6].

Nghién ctiu nay nham muc dich xay dung mot mé hinh
ABM d€ m6 phong su phan bd khong gian ctia chat 6 nhiém
x4 thai tii chan nuoi lgn, ti d6 ho trg lap ké hoach quan
ly chét thai dya trén tai lugng thuc té tich lay tai cac tiéu
luu vyc. M6 hinh m6 phéng mot cach ¢6 hé thong nhiing
tuong tac gitia cac tdc nhan (nong hd) va moi trudng xung
quanh thong qua nhiing biéu hién t6ng hgp vé€ hoat dong
moi trudng dua trén cic thudc tinh ndi bd ctia hd dan va boi
canh (chinh sdch) chung ctia dia phuong.

2. POI TUQONG VA PHUONG PHAP

NGHIEN CUU
2.1. Déi tugng nghién citu

Pé6i tugng ctia nghién ctiu nay 1a cac ho dan chin
nuoi lgn tai huyén Yén Ding, tinh Bic Giang. Day
la mét huyén vung ban son dia dugc bao boc boi
3 con song la song Cau, song Thuong va song Luc
Nam. Phia Tay ctia huyén c6 dai nti cao trén 216m

chay qua cac xa Noi Hoang, Yén Lu, Nham Son va
Thi trdn Neo (Hinh 1).

HUYEN YI‘E‘N DUNG
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A Hinh 1. M6 hinh s6 dé cao tor dnh SRTM
thudc huyén Yén Diing

'Khoa Tai nguyén va Moéi truong, Hoc vién Nong nghiép Viét Nam

2Khoa Méi truong, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qucfc gia Ha Ngi
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Chén nudi lgn & huyén Yén Ding cht yéu theo
quy mo6 nhd Ié, tai cac ho gia dinh va mot s6 trang
trai dudi 1.000 con. Nam 2020, ca huyén c6 4.274 co
s& chdn nudi lon, v6i 82.313 con (Chi cuc Chan nudi
tinh Bac Giang, 2020).

2.2. Phuong phdp nghién ciiu

Xay dung moé hinh ly thuyét (conceptual model): V&
mdt cdu truc, mo6 hinh ABM du bdo tai lugng x4 thai
ti chdn nuéi lgn dugc thiét lap véi 3 thanh phén co
ban nhu sau:

i) HO chédn nuoi lgn (HH-agent) la noi phat sinh
chédt 6 nhiém, cing la nhén t6 quyét dinh hanh vi xa
thai 6 nhiém. H¢ chan nudi dugc thiét ké dang tac
nhén (agent), c6 kha nang tu ra quyét dinh doc lap
dua trén nhiing thudc tinh ctia nong ho.

ii) Moi truong vat ly (Land patches) dugc thiét 1ap
duéi dang ban do, cé tinh dong thai, véi thudc tinh
quan trong la tai lugng 6 nhiém nhén dugc tii cdc ho
chan nuo6i (HH-agent)..

iii) Hoan canh bén ngoai (Global parameters) la
tap hgp cac diéu kién vé hoan canh kinh té - xa hoi
dugc thé hién la cac chinh sach quan Iy moi trudng cé
lién quan. Hoan canh bén ngoai dugc xem la dong luc
ctia nhiing hanh vi xa thai.

Trong mo6 hinh, caic HH-agents tuong tac va lam
thay d6i thu¢c tinh moi trudng do xa thai chét 6
nhiém chédn nudi. Moi trudng cing lam thay ddi hanh
vi ctia cdc HH-agents do tac dong tryc ti€p dén nhén
thiic cia méi tac nhan va tdc dong gidn ti€p thong
qua ap luc x4 hdi ma cac tac nhan xung quanh tao ra.

M6 hinh x4y dyng trong nghién ctiu nay dy béo
tai lugng trong 1 nam. Cu tric va moéi tuong tac
gitia cac thanh phén trong mé hinh dugc mo ta
6 Hinh 2.

Kiém chitng moé hinh (model validation) dugc
thuc hién béng céch so sanh gitia két qua du bdo
tai lugng x4 thai tii mo hinh véi tai lugng xa thai
tinh trén thuc té. Tai lugng xa thai thuc té la
tich s6 gitia ndng do cac chdt 6 nhiém phan tich
tai diém xa thai voi thé tich nude st dung dé
rtia chuong trai. Phép so sanh thuc hién theo sai
s6 RMSE (Root Mean Squared Error) ma nhiéu
nghién da dé xuat [7, 8].

Nguon so liéu st dung cho ddu vao ciia mo
hinh bao gom: Thong ké s6 lugng lgn va s6 ho
chin nuo6i theo x3; Thudc tinh ho chidn nuéi
lgn (thu thép tit 125 ho diéu tra); Ban d6 tiéu
luu vuc: thanh [4p tt md hinh s6 dé cao DEM -
SRTM theo phuong phdp ctia Wang & Liu [9];
Ban d6 hanh chinh va st dung ddt huyén Yén
Diing (2020); Hé s6 phat sinh chét thai: su dung
phuong phap udc tinh tai lugng theo Quyét
dinh s6 154/QD-TCMT [10] vé&i cac hé s6 COD:
59,2; BOD,: 32,9, N t6ng s6 (TN): 7,3, Phét pho
tong s6 (TP): 2,3 (kg/con/nam); Chat lugng
mau nudc dugc ldy tai dau xa thai ctia 125 co
s& chin nuoéi (trung v6i 125 ho diéu tra). Mau
dugc 14y theo TCVN 5999:1995 va phan tich
theo cdc tiéu chudn: (COD)-TCVN 6491:1999;
(BOD,)-TCVN 6001:2008; (N-téng s8)-TCVN
6638:2000; (P-t6ng s6)-TCVN 6202:2008.

Cac yéu to téng quan (Global parameters)
Thé ché va chinh sach (hé tre. kiém sodt xa thdi)

\

%('_ing déng
chin nuéi

( Co s¢ chan nuoi (HH-agent) 2

(" Moi truwong R

_B6i cinh KIXH 1
S8 hé dén, 1y 16 hé chein
nudi lon, s6 lircong lon, t

1é cd biogas v.v. :

Thudc tinh néng ho
Hoc vén, kinh nghiém, déat
———®dai, thu nhép, s6 lirong lon,
cong trinh xik Iy v.v..

(Land patches)
(Phan Tinh chét
hoi) méi truong

Tdi hrpng 6
nhiém, mat do
6 nhiém ...

T \ ;

x4 thai

_______________ : Chuong trinh quyét dinh

Cap nhat tai

lwong 6 nhiém

e

A Hinh 2. Cdu triic mo hinh ABM vé xit ly chdt thdi chan nudi lon
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phdn bo khong gian ciia nguon thdi

Két qua phan tich dia hinh dugc thyc hién va mo
ta chi tiét nhu trong cong trinh cta tdc gia An & cs
(2020) [1]. Theo do6, khu vuc nghién ctiu dugc chia
thanh 3 ti€u luu vuc (cdp 1) d6 nudc vao song Cau,
song Luc Nam va song Thuong (Hinh 2) va 153 tiéu
luu vuc cdp 2. Moi tiéu luu vyc nay duge xem 1a mot
vung chita tai lugng 6 nhiém tit cdc ngudn thai cuc
bo trudc khi phat tan vao 3 hé thong song. Dya trén
vi tri cac khu dan cu trén ban do6 st dung dat (2020)
va s0 liéu thong ké, vi tri cac ho chan nudi dugc tao
ra nhu trong Hinh 3.

Khi chong xép ban d6 vi tri cic nguédn thai (co
sG chdn nu6i) véi ban do tiéu luu vuc ta cb két qua
thong ké cdc nguén 6 nhiém theo 3 tiéu luu vuc
chinh nhu Bang 1.

Bang 1 va Hinh 3 cho thdy, cac c¢d sd chin nuoi
lgn phan b6 rai rac trén tit ca céc ti€u luu vuc,
nhung c6 xu thé tap trung thanh tiing cum trén ban
do. Do do, tai lugng 6 nhiém phét sinh ciing tap
trung theo tling cum khong gian.

Phan bd cua cac hd chan nudi lon
Huyén Yén Diing, 2020
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A Hinh 3. Vi tri cdc ho chdn nudi lgi tao ra tu
bdn do sit dung ddt va s6 ligu thong ké

Bang 1. Phan b6 ctia ngudn thai theo cac ti€u luu vuc tai huyén Yén Diing

$6 liéu thong ké Tiéulvuvic | Tiéulvuvyc | Tiéu luu vuc Ca huyén
song Luc Nam song Cau song Thuong

H¢ gia dinh (s6 ho) 419 1.313 2.542 4.274

S6 lugng lgn (con) 10.707 29917 41.689 82.313

3.2. Tdi lugng xd thdi dy bdo tii cdc co s6 chan
nuéi lon
Kiém chiing két qud tii moé hinh mdy tinh
M6 hinh ABM dugc tao ra trong pham mém

NetLogo 6.1.1. Sau khi dugc xay dung, m6 hinh may
tinh dugc kiém chung d¢ chinh xac bang cach so

sanh két qua dau ra cia mo hinh véi s6 liéu thyc té

thu dugc tit 125 ho khao sat. M6 hinh chay 30 lan
doc l1ap dé 14y gia tri RMSE trung binh. Két qua so
sanh dugc thé hién ¢ Bang 2.

Két qua kiém chiing cho thdy, mo hinh vin hanh
tuong d6i 6n dinh khi céc gia tri d6 léch chuén cua
sai s6 RMSE (SD,, ) va d¢ léch chudn cta tong tai
lugng dy béo (SD,, ) clia cdc agents la tuong doi
thap, chi dao dong trong khodng tuong ting la 0,2—
0,4% va 1,7-6,1%. Ddc biét, kha nang du bdo cia mo
hinh rét sat véi s6 liéu khao sat thuc té khi ty 1é gitia
RMSE/TDL chi bing 0,3-0,7% (nho hon rat nhiéu
so v6i ngudng 5%). Nhu vay, mo hinh cé thé dugc
stt dung dé€ danh gia cac kich ban va hé trg dua ra
cac giai phap quan ly cho dia phuong.

Bang 2. So sanh sd liéu du bao cia md hinh va s6 liéu khao sat thuc té

TT | Thong | Tong tai lugng du bdo theo | Sai s giiia gia tri du bdo cua Ty 1¢é gitia
s6 dy | moé hinh (TDL kg/nam) (TDL | m6 hinh va s liéu khao sat RMSE va gia
béo kg/nam) (RMSE) tri du bao
tong tai lugng

Mean SD ;) Mean, .. SD sy (%)
1 COD 20.7382 418(0,2%) 1.304 28(2,1%) 0,6
2 BOD, 11.1860 282(0,3%) 747 13(1,7%) 0,7
3 TN 32.809 98(0,3%) 109 6(5,5%) 0,3
4 TP 10.591 40(0,4%) 33 2(6,1%) 0,3

A Ghi chii: Déanh gid thyc hién trén 125 ho (agents) c6 khdo sdt
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Bang 3. Tai lugng 6 nhiém du bao theo cac kich ban va ty 1é (%)

so v6i kich ban co s6

Dtic Giang va Tu Mai. Miic
tai lugng theo kich ban co sd

nay cé thé dat téi 486,5 kg/

TT | Tailugng theo COD BOD, N TP ha/nim (COD) va 259,9 kg /
kich ban (N=30) | (tin/ndm) | (tin/nam) | (tin/ndm) | (tin/nim) ha/nim (BOD).

1 |Kichbancoss | 1626(100%) | 872(100%) | 263(100%) | 85(100%) Kich ban tich cuc va tiéu

2 |Kichbantichcuc| 1591(98%) | 850(97%) | 251(95%) | 83(98%)|  cuc duoc xay dung dua trén

3 | Kich ban tiéu cuc | 1831(113%) | 985(113%) | 291(111%) | 94(111%) gid thiét vé tac dong tich cuc

va tiéu cyc t6i moi truong.

A Ghi chil: s6 ngodi ngodc la tdi ligng (tdn/ndam), s6 trong ngodc la ty I¢ phdn tram (%) Trong d6, kich ban tich cuc

Du bdo tdi lugng xd thdi theo kich bdn

Tai lugng xa thai dugc du bao theo cac kich ban
phuc vu viéc phan tich chinh sdch hé trg xi ly chét
thai va phat trién dan lgn, bao gém kich ban co sd,
kich ban tich cuc va kich ban tiéu cuc. Kich ban
co s6 dugc xay dung theo hién trang thu dugc ti
cudc khao sat nong ho (trung binh c6 54,4% s6 ho
dugc tiép cin ho trg tai chinh; 30,4% dugc ho tro ky
thuét trong xu 1y chét thai). Két qua chay mo6 hinh
dugc trinh bay trong Hinh 4, trong d6 céc tiéu luu
vuc chiu tai lugng cao thé hién bang mau dam, tap
trung 6 mot s6 ti€u luu vuc tai cdc xa Tién Ding,

c6 s6 lugng logn 8n dinh nhu hién nay; ho trg tai
chinh va ky thuat déu tang thém 10% so v6i mtic co
0. Kich ban tiéu cuc thi c6 gia thiét s6 lugng lon
tang thém 10%; ho trg tai chinh van git nguyén nhu
trong kich ban co s&. Két qua chay mo hinh theo hai
kich ban nay dugc trinh bay véi thong s6 dai dién la
BOD, nhu trong Hinh 5.

So sdnh két qua cdc kich bdan va dé xudt chinh sdch

Dé thdy su khac biét vé tai lugng xa thai theo
cac kich ban, mé hinh ABM dugc chay doc lap 30
lan cho méi kich ban. Két qua dugc trinh bay trong
Bang 3.

Tai lwgng COD tir chédn nudi lon

Huyén Yén Dung
Tinh Bac Giang, 2020
(Kich ban co’ sé)

CcoD
(kg/ha/nam)
[ 118-36.1
[]36.1-76.0
I 76.0-117.8
B 117.8-169.1
I 169.1 - 486.5

Ranh gi¢i xa
|:| Ranh gi&i lwu vyc

Huyén Yén Dung
Tinh Béac Giang, 2020
(Kich ban co’ sé)

(kg/ha/nam)
[ Joo-192
[J192-4186
[ 416-639
I 63.9-90.3
I 003 -259.9
Ranh gi¢i xa
|:| Ranh giéi lvu veec L \ 1 1 J

Tai lwong Nito tte chan nuéi lon

Huyén Yén Dung
Tinh Bac Giang, 2020
(Kich ban co’ sé)

TN
(kg/ha/nam)
[Jo3-63
[le3-136
[ ]136-206
I 206 -30.1
I 30.1-811

Ranh gi¢i xa
[ Ranh gi6i lwu vy

10 Km
)

Tai lwong Photpho tir chan nuéi lon
Huyén Yén Dung
Tinh Bac Giang, 2020
(Kich ban co’ sé)

TP
(kg/ha/nam)
[ Jo1-23
[]23-44
[l44-68
Blss-96
B o6 -263

Ranh gi¢i xa 0 25 5 10 Km

] Ranh giéi lvu vee L I 1 1 )

A Hinh 4. Tdi lugng xd thdi udc tinh cho kich bdn co sé (baseline)
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Tai lwong BODS tir chan nudi lon
Kich ban tich cwc_

Huyén Yén Diing
Tinh Béac Giang, 2020

BODS BODS

Tai lwong BODS tir chan nudi lon
Kich ban tiéu cwe

Huyén Yén Ding
Tinh Bac Giang, 2020 f

(kg/halyear) (kg/ha/nam)

[ Jog-192 [ T16-192

[ 19.2-418 [[]19.2-416

[ 416-63.9 [ 41.6-63.9

B sz20-903 I 63.9-90.3

B s03-25009 B 0.5 -597.8

[ Basin boundary 0o 25 5 10 Km [ Basin boundary 0 25 5 10 Km
(o b dary 1 1 1 1 ] Commune boundary L 1 1 1 ]

A Hinh 5. Tdi lugng xd thdi udc tinh cho kich ban Tich cuc (A) va Tiéu cuc (B)

Theo Bang 3, & kich ban tich cuc, cac thong s vé
tai lugng (COD, BOD,, TN va TP) chi bing 95 - 98%
so v&i kich ban co sd. Trong khi d6, tai lugng theo kich
ban tiéu cuc lai cao hon, vuot 11-13% so véi kich ban
co sd. Két qua phan tich kich ban chiing minh béi canh
can duy tri su phét trién ctia dan lon trong khi van phai
dé cao nhiém vy BVMT thi viéc ho trg vé tai chinh va
ky thuét 1a rat can thiét. Nhiing ddu tu nay tac dong truc
tiép t61 hanh vi xt 1y va xa thai chdt 6 nhiém vao moi
trudng xung quanh. Hiéu qua moi trudng lién quan téi
chinh sdch dau tu cé thé dugc tinh dya trén ty 1é ting
giam cua tai lugng chat thai. Déi véi kich ban tich cyc,
hiéu qua chinh 1a ty 1é gitia chi phi cho hé trg ky thuét,
tai chinh va lgi ich moi truong dat dugc theo muc giam
tai lugng 6 nhiém. DSi véi kich ban tiéu cuc, hiéu qua
chinh 13 sy bu ddp cua lgi nhuén thu dugc khi ting s6
dan lon va chi phi moéi trudng phai bo ra khi xt ly mét
tai lugng lén phat sinh thém hodc tén hai moi trudng
gay ra ti tai lugng phat sinh nay. Két qua nay sé 1a co sé
dé nhiing nha quéan 1y moi trudng lya chon mic dau tu
phu hgp theo muc tiéu BVMT cua dia phuong.

Tuy nhiing két qua va logic trinh bay trén khong
phéi la méi nhung v6i mé hinh nay c¢6 thé dinh lugng
dugc hiéu qua tac dong moi truong thong qua thay déi
tai lugng xa thai. Gia st muc tiéu dét ra cho mot giai
doan cu thé nao do la phai khéng ché tai lugng 6 mot
muc d6 gidi han. V6i mo hinh nay chi can tht nghiém
qua mdt vai kich ban sé c¢6 thé t8i vu hiéu qua dau tu
va su can thiép d€ dat dugc muc tiéu dua ra. Ngoai ra,
cling v6i kha nidng dy bao tai lugng xa thai, mo6 hinh
ABM c6 thé ing dung d€ ho trg quy hoach cac trang trai
chédn nuoi tap trung theo kha nang tiép nhén tai lugng 6
nhiém cta cac ti€u luu vuc.

4. KET LUAN

Tai lugng 6 nhiém tu chin nudi
lgn ctia huyén Yén Dang du bédo bang
md hinh ABM dua theo cdc hé s6
trong Quyét dinh s6 154/QD-TCMT
va s6 liéu diéu tra cho két qua 1a 1626
(COD); 872 (BOD,); 263 (TN-ts) va
85 (TP) tdn/nam.

Bang cach so sanh két qua van hanh
mod hinh theo cdc kich ban khic nhau
da chiing minh hiéu qua ctia chinh
sach ho trg tai chinh va ky thuat (ting
10%) trong quan ly chat thai sé mang
lai hiéu qua giam tai lugng 6 nhiém
(2-5%). Trong khi do, néu s6 lugng
lon ting thém 10% nhung nhiing hé
trg chi nhu hién nay thi tai lugng o
nhiém sé ting 1én 11-13% so véi kich
ban co s6.

Dua trén khda nang moé phong
dinh lugng ctia mé hinh ABM, cac
gidi phap t6i uu trong dau tu xu ly
chét thai va giam thiéu tic dong moi
trudng c6 thé duge thuc hién trén mo
hinh nay. Tuy nhién, do ABM la mot
tiép cdn mdi nén cling can cé thém
nhiing kiém chiing cho cac cong dong
khéc d€ tang do tin cay cho mo hinhm

LOI CAM ON: Nghién citu nay
dugctaitrg béi Quy Phdt triénkhoahoc
va cong nghé Qudc gia (NAFOSTED)
trong dé tai mad s6 105.99-2018.318.
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ABSTRACT

at source for the locality.

ANAPPLICATIONOFAGENT-BASEDMODELFORESTIMATING
POLLUTANT LOAD FROM PIG FARMING HOUSEHOLDS IN
YEN DUNG DISTRICT, BAC GIANG PROVINCE
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This research developed an agent-based model (ABM) for estimating the pollutant discharge loads|
from pig farming households. The parameters for the model were obtained from household surveys
conducted in Bac Giang province. The results of model analysis demonstrated that the waste treatment
pollicy has a significant influence on the pollutant distribution from pig farming within drainage basins.
Particularly, an increase of 10% in financial and technical supports would reduce pollutant loads by 2-5%.
This correlation can be used as the suggestions to assist decision-making process of waste management
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