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KET QUA NGHIEN CUU KIEM NGHIEM TRAN THANH MONG
DANG THANH PE KIEM SOAT NUGC TREN RUONG LUA

TS. Tran Vin Dat, ThS. Dodn Quang Huy
Vien Kinh té va Qudn ly Thuy loi

Tom tit: Kiém sodt chit ché nudc trén mdng hia theo ché dg uei tiéu hop Iy gop phan cdi thién
nang sudt, tiét kiém nute va chi phi san xudt hodc giam phat thdi khi nha kinh. Mdc du vay, thuc e
san xudt thicéng tac qudn W nuoc trén m dtméngluéngép khé khan vi nhiéu Iy do khdc nhau, trong
dé cb yéu té vé ha tang ky thudt. Trong khuén khé bai bdo nay, nhém tc gid thdo luin két qua thie
nghlem m gt trong $O cac logi hinh cong trinh kiém sodt mede trén m Gt ruong liva, duoe Vién Kinh té
va Quan Iy Thuy loi thiét ké, ldp dat. Ket qua nghién ciru cho thdy, céng trinh nay hoan toan cé thé
ap dung vong rdi trén cic hé théng twdi Wia khéc c6 dieu kién tuong tu:

Summary: Proper management of water on the rice fields foloowing reasonable irrigation
regimes is succesfully tested for im provement of rvice productivity, saving water and production
costs or reducing greenhouse gas emissions. However, in practices, the m anagement of water on
the field surface is abwvays in trouble for many reasons, mcluding the imigation infrastructure
and technical sides. For this context, in the this paper, the authors discuss the an experim ental
results with represenatve bpes of water control works, which have been disigned and
constrcuted by the Institute for Water Resources Economics and Management The research

results show that this works can be widely applied in other similar irvigation systems.

nghia vé mat kinh t& va méi truong. Mic di
vy, cho &n nay hau hé cac nghién cru méi
dugc trién khai trén chau, vai hodc trén df‘mg
rudng nhung & quy mo réat nho. Két qua nghién
ciru nay chua duogc 4p dung rong rai trong thuc
té san xuét vi nhidu Iy do khac nhau, trong do
c6 ha tangky thudt va phuong tién quan 1y.

I. GIOT THIEU

M6 hinh san xuit xanh gin véi nang cao gia tri
gia ting cac san pham nong nghlep dang la xu
huéng tiép can chung ciia the gigi. O Viét
Nam, co sé khoa hoc (bao g)m ca khoa hoc
tudi titu) & dit nén mong cho moé hinh sin
xudt ndy di dugc khang dinh tir nhiéu thap ky

qua. Ap dung cong thic tudi nong-16-phoi cho
ciy lua co thé tang khoang 10 dén 15% ning
suat Ita [1]. Van hanh hé théng tudi hop 1y c6
thé giam duwoc 14 dén 21% chi phi qun ly
trong khi ning suit cay trong khong giam [3].
Theo Nguyén Viét Anh (2014), tudi theo cong
thirc nong-16-phoi ciing c¢6 thé tiét kiém tir 17
dén 32% luong nudc tudi, giam phat thai khi
nha kinh tir 18 dén 34% so véi trudnghop tudi
ngip thuong xuyén [2]. RS rang, dam bao ché
do nudc hop 1y nudc trén mat ruong rit co y
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Kinh nghiém cho thdy rang cong trinh thily
nong tai mat rudng can d&m bao cac tiéu chi: 1)
don gian, dé xdy dung, dé van hanh, chi phi
thap; ii) d linh hoat va chinh xac nam trong
gidi han chdp nhan duoc; iii) it anh huong dén
hoat ddng cua hé théng. Thuc té d@)ng rudng &
Viét Nam, ha tang thay loi rt nghéo nan, hoéc
khong c6, hoac khong dp tmg dugc yéu ciu
diéu tiét va quan trac nudc st dung.

Trién khai & tai nghién chu vé cong nghé
quén 1y, ché & canh tac lta cai tién nham tiét
kiém nudc, ting niang suat va giam thai khi
nha kinh, Vién Kinh té va Quan ly Thuy loi da
thir nghiém thiét ké va xay dung mot sb cong
trinh kiém soat nuGc mat rudong, bao gom: tran
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thanh mong dang thanh dé kiém soat nuwée mait
ruéng (vira 1am nhiém vu diédu tiét nudc, dong
thoi ching ciing dirge sir dung 1am cong trinh
do nuédc), didu tiét nude ty dong. Két qua
nghién ctru va ung dung & dép ung rat tdt yéu
cau quan 1y nudc mat rudng cia nhan din xa
An Lam, Nam Sach, Hai Duong. Trong khuon
khd bai bao nay, nhom tic gia chi tap trng
gioi thiéu két qua nghién ciru, thir nghiém tran
thanh mong dang thanh d& kiém soat nudc
tudi, tidu trén rudng lua.

II. PHUO NG PHAP NGHIEN CU'U

Nghién ctu st dng cic phuong phap va ky
thudt nghién ctu dudi day:

2.1 Do vé hién trudmg

Po v€ hi¢én truong duge thuc hién dé xac dinh
dién tich, cao d& cua tung khu tudi, cao d cac
diém lay nudc va tiéu nude ciia mdi khu tudi.
Cong tic do v& dia hinh dugc thyc hién bang
t6 hop may kinh vi va thiy binh. Cao d6 chuin
cta khu vuc duge 1y theo cao do gia dinh tai
tram bom diu mdi, cip nuéc tudi cho canh
dong x3 An Lam.

2.2 Phuong phip thong ké

Cac cong trinh thiy lgi ndi chung, cong trinh
thay loi ndéi déng noi riéng Bu dugc thiét ké
dua trén cic so dd tinh toan dwa trén quan hé
gitta ning lugng dng chay va luu luong. O
mdi so dd tinh toan, tily theo timg loai hinh
cong trinh va ché do chay khac nhau tén that
nang lugng dong chdy qua cong trinh dugc dic
trung boi nhidu thong s khac nhau nhu: hé s6
luu lugng, hé sO co hep mat cit, hé sb chay
ngap... Thong thudng, trong tinh toan thiét ké,
cac hé sb nay thuong dwoc liy theo kinh
nghiém hoic tinh toan dra theo cic ké& qua
nghién ciru dbi vai cac cong trinh duoc thiét ké
“titu chudn” trong phong thi nghiém. Trong
dicu kién lam viéc thyc té va kich thudc cong
trinh khong giéng diéu kién thi nghiém, tham
chi “phi tiéu chuan” thi cac thongsd nay (tham
chi ca so do tinh toan) khéng con ding Do vay,

ching can duwoc khao nghiém, hiéu chinh [5].
Trong nghién ctu ndy, ham hoéi quy
(regression) dirge sir dung dé phéan tich tuong
quan cua luu lugng tinh toan (Qy) va luu
luong thuc do (Qg,) thong qua hé sb tuong
quan va hé sb x4c dinh bdi (R®). Trong do, luu
luong tinh toan dirgc xac dinh dya theo so do
va cong thirc tinh todn cta tran trong didu kién
lam viéc thyc té (chiéu cao ngrong tran cin
khéng ché, ché chay, va muc nudc); luu
luong thyc do dugc quan tric trong nhiéu lya
chon diéu tiét dong chay khic nhau (tuong tu
nhu yéu cau quin § nuéc thuc té tai mit
ruong). Moi truong hop lam viéc cta cdng
trinh &€ cho phép xac dinh mot cap gia tri Qq
va Qg tuong Ung. V&i mdi cong trinh, hé sd
tuong quan gtra liét sO liéu tinh toan va thuc
do chinh 13 hé s6 luu luong can hiéu chinh.

2.3 Phuong phap xac dinh Q « va Q 4o

Dé tién hanh danh g4 lai ton that ning luong
dong chay qu tran thanh mong dang thanh
nhu trao &i trén day, nhém nghién ctu datién
hanh quan tric dong chiy ngoai hién trudng
theo sy bién dong cua thong sd van hanh: do
mo cong trinh (mat cit wét cia cdng trinh),
muc nuéc va ché do chay qua cong trinh.
Phuong phép va quy trinh do dac luu lugng
chdy qua cong trinh nhu sau:

Lua chon so do tinh wdn:

Nhom nghién ciru quan sit thuc té cic truong
hgp lam viéc khac nhau ctia cong trinh lam co
s&' lya chon so dd tinh toan. O nghién clru niy,
trin xdy dmg & noi dong thuong cd cot nudc
thap, chénh léch muc nudc thuong/ ha hru tran
khong 16n va hau nhu chi Bm viéc trong ché
do chay ngap. Do vdy, so do tinh toan luu
luong qua dap tran thanh mong chdy ngip co
dang nhu hinh 1 va cong thirc (1). Luu lugng
dong chay trong truong hop nay chi phu thudc
vao nang luong dong chay thugng luu (cOt
nudc trudce tran).

2 TAP CH KHOA HOC VA CONG NGHE THUY LOI SO 24 - 014



rM_uc nidc thugng [uu

Hinh 1. So'dé dong chay ngdp qua ddp tran
thanh m ong

Hinh 2: Thiét bi do luu toc tai hién truong

Cong thoc xac dinh luu luong qua dap tran
thanh mong
i m sl "i-_ﬁ ] HE

. (1)
Trong do6: Q: Luu luong qua dap tran; b:
chidu rong dap tran; g ga toc trong truong,
g =9,81; H: ¢dt nudc thugng luu so véi dinh
dap; m: hé s6 luu luong dugc xac dinh tuy
theo vat liéu lam dap tra ctu theo bang tra,
hodc dugc xac dinh theo cong thuc cua
Badanh (2); P: chidu cao ngudng tran; Z.:
hé s chdy ngip, dugc xé&c dinh theo cong
thuc (3).

|r|-(I'-l.1'?l'|' I'-'-%I' "H"“HI (2)

IR P e ¥ i )

Néu xem tén thit ning lrong dong chay
dwoc dai dién boi mot hé s6 luu lugng tong
hop 1a M, cong thac (1) dugc viet lai nhu
sau:
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o, =B faguu?
%

n (1’)
bay 1a cong thiic xac dinh luu lugng chay qua
tran thanh mong dang thanh sau khi duoc kiém
nghi¢m hi¢u chinh.

Phuwong phap xac dinh Oy,

Luu lwong thuc do cua dong chdy qua tran
duoc xac dinh théng qua phuong phap luu toc
mat cit. Chon mdt mat cit 6n dinh trén kénh
din, gin tran (dé dam o luu luong chua bi
ton that doc duong). Tién hanh do luu téc va
tinh toan luu téc dong chay trung binh tai mat
(Vrg). Luu luong thuc do qua cong trinh tinh
theo cdng thuc (4).

Zﬂ EHEER Equahud IR
Qdo = fms X Vrg  (4)
Trong do: Q: Iuu lugng dong chay; Vip : luu
tdc trung binh cta dong chay (duoc do dac
bang may d lhmu tdc Current meter cua
Awstralia); % dién tich mat cat udt tuong
tmg thily truc thir k; n: 80 luong thiy tryc trén
mit ¢t duge lwa chon dé do.

Xdc dinh heu toc trung binh (Vi)

Tiy theo kich thudc mit cit ngang cia kénh,
sb luong thuy tnre s diroc xac dinh. Ddi voi
kénh mat rudng (tr 1,5m=+2m) c6 thé b tr tur
35 thuy truc. S6 diém do trén mot thuy truc
cling dirgc x4c dinh can ct vao & sau dong
chay trén kénh (h). Céng thic tinh luu tdc
trng binh lai mdi thily tryc ciing thay doi
tuong ung

TT1 i TT2 : : : TTn
— Pl I 2 T . T ] T b —T
I I I I
—V0,2) V0.2 oy 0.2 Vo _1
h h h h h
2 | 3 | < | | h
—V0, ol —V 0.6l Vol —V 0.6l —V 0|
r—Vo,sl r—Vqsl G'-Vo,sl '-Vo,sl = _J
1 1 1 1
L R J

Hinh 3. So do bé tri diém do tai m ét mat cit
kénh hinh chir nhat
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- Po mot diém: lwu téc do tai diém cach mat
nuoc mdt khodng 1a 6/10 chicu sdu thuy tryc.
Luu téc trung binh cta thuy trye k tinh theo (5):

Vise =Vos6 S

- Po 2 diém: hru toc do tai cac vi tri 2/10 va
8/10 so chicu sau thuy tryc. Luru toc trung binh

tai thuy tryc tinh theo (6):
V,, +V
. — 0,2 2 0,8 (6)

- Po 3 diém: luu toc do tai cac diém & tai vitri
2/10, 6/10, 8/10 chiéu sdu thiy tryc. Luu tdc
trung binh tai thuy truc tinh theo (7):

V072 + 2.V

0,6
TBk —
4

+ VO’8

(7)

Trinh tw do dac, xac dinh Qy,:

(i) Lwa chon mit cat dé do (mit cit do phai
tuong di 6n dinh vé ca hinh dang 1an luu toc
dong chay); (i) Xac dinh kich thudc mat cit
(tmg véi muc nude tic thoi); (ifi) Khdng ché
ngudng tran theo mot trong sd cac mirc thyc té
can didu tié nudc mat rwong lua thong qua sb
luong thanh (bar); (iv) Khi dong chay tr¢ lai
trang thai on dinh, tién hanh do luu téc tai mat
cit da chon. Mdi an do cho mdt diém, b doc
may do cin dirge nhic lai 3 1an. Luu tdc tai
diém do dugc My bang gia tri trung binh cia 3
lan doc. (v) Tinh todn Qu, dya trén cac cong
thic tir (4) dén (7).

Phuong phap xic dinh Q,

Trong trudng hop tinh toan kiém nghiém, néu
tam bo qua yét to gdy ton that, tir cong thuc
(1), Qi dugc tinh toan nhu saw

ATE Ei‘.l‘li
¥ iR @)
Cac ky hiéunhu cong thic (1).

III. KET QUA VA THAO LUAN

3.1 Thong s6 thiét ké caa tran thanh méng
dang thanh

Theo s0 liéu khao sit thuc té tai khu wvuc

nghién ctu va tham khao mot sb tai lidu
nghién ctru khac cho thay, dién tich phu trich
cta kénh noi dong dao dng tir 2,0 dén 50 ha
[3]. Ung véi quy trinh cap nudc theo cong
thic tudi nong-16-phoi, luu lugng yéu cau 1on
nhit di voi kénh ndi dong c6 quy mé phuc vu
noi trén la 0,15 m>/. Kénh noi dong, do doc
day thuong rat nho (< 10™*). Cin ct vao nhiing
sb liéu trén diy, dap tran thinh mong diéu tiét
va do nudc o6 cic thong sb thiét ké phd bién
nhu hinh 4.

Hinh 4. So do thiét ké dap tran thanh mong

diéu tiét nuoc mdt mong lia

O day, ngudng tran duoc ché tao boi cac
thanh kim loai, ¢ chiéu day lecm, xép chong
1én nhau (vi ly do @ odng trinh dugc goi la
dap tran thanh mong dang thanh). Hinh anh
thuc té tran thanh mong dang thanh nhu minh
hoa & hinh 5.

Dé tién hanh kiém nghiém va trién khai do dac
dong chay phuc vu nghién cru cong nghé quan
1y, ché do canh téc lta cai tién nham ti& kiém
nudc, ting ning sudt va gam thai khi nha
kinh, & tai di xdy dung va lp dit 9 cong trinh
do & ca cira Ay nudc va tiéu nude. Tét ca cac
cong trinh déu gbng hét nhau vé mat kich
thudc, vat lién. Trong bai bdo nay, cac cong
trinh droc danh s5 higu tir 1 &én 9.
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a) Toan canh cong trinh

Hinh 5. Hinh dnh tran thanh mong dang thanh ngoai hién tuong

3.2 Két qua kiém nghiém tran thanh méng
dang thanh

Nhém nghién ctru da tién hanh do dac ngoai
hién truong trong cac vu lia chiém xuin va lua
mua nam 2014. Tai mdi cong trinh, hiét s6 liéu
do dac va tinh todn c6 t&i thiéu 1a 12 truong
hop (ngrdng tran, myc nudc thugng luu) thay
d6i khac nhau. S5 ligu do dac va tinh todn cho
tran dugc minh hoa & bdng 1 va hinh 6.

Bing 1. S6 liéu do dac va tinh toan Q va
Qo> tran 1

Qﬁ Qdo

TT (m3/s) (m’/s)

h (m)[P (m) M

H
(m)

1 {047 0,39]0,28(0,110 | 0,046 | 0,419

2 1046 0,39]0,28]0,101 | 0,045 | 0,444

3 (044 0,36 0,280,085 0,040 | 0,472

4 (042 0,35(0,28]0,070] 0,035 0,506

51045 0,35(0,28]0,093 0,041 | 0,438

6 (048 0,371 0,3 10,101 | 0,048 | 0,476

71046 0,391 0,3 [0,085] 0,046 0,539

b) Tran vabd phanbao vé

TT h (m)|P (m)

(m)

Qu
(m*/s)

(m?s)

8 10451037( 0,3

0,077

0,040

0,520

9 1{041(033( 0,3

0,048

0,029

0,602

10 10,47( 0,4 10,31

0,085

0,038

0,449

11 10,4510,38( 0,31

0,070

0,031

0,445

12 {0,42(0,35(0,31

0,048

0,025

0,515

w= 034530+ 10106
Llsg Bty

11

314

Hinh 6. Tuong quan gita Q, va Qy,, tran 1
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Hinh 7. Tieong quan gitta Qx va Qa,, tran 2
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Hinh 10. Tiecong quan gitia Q, va Qy, tran 5
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Hinh 14. Titong quan gitia Q, va Qy, tran 9
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Bing 2. Tong hop két qua kiém nghi¢m
tran thanh méng dang thanh
2

TT | Cong trinh M R

1 |Transb1 0,35 0,86
2 |Transb2 0,34 0,83
3 | Transé3 0,38 0,71
4 | Transd4 0,33 0,90
5 |Transés 0,35 0,89
6 |Transd6 0,29 0,88
7 | Transé7 0,34 0,80
8 |Transé8 0,36 0,90
9 |Transé9 0,29 0,86

Trung binh: 0,34

Tir két qua phan tich trén ddy cho thdy, hé s6
luu lwong tong hop (M) ciia tran thanh mong
dang thanh dugc x4y dung trén kénh tuoi ti€u
ndi dong (6 quy moé phuc vu tir 2 &n 20 ha)
dao dong tir 0,29 dén 0,38. Ga trj trung binh
ciia M 1a 0,34. RS rang, néu so sanh véi gia tri
ton thét ning hrong (tong hop ciia ca hé sé luu
luong va hé s0 chdy ngap) thi co6 su khac bict
kha 16n. Théng thudng, gia tri cta tich sb
m.%. (cong thiac 1) dao ddng tir 0,30 dén 0,5
(trung binh 1a 0,4) [4]. Nhu vay, lién hé voi
cac cong thic (1) va (17), néu st dung cong
trinh d ma khong kiém nghiém thi lugng
nuée thuc té lay vao rudng co thé sai khac
khoang 18% (tdi da c6 &n 28%) so véi du
kién. Py 1a mot trong s cac nguyén nhan pha
vO quy trinh tudi nong-10-phoi khi ky thuit
tudi ndy duge 4p dung vao san xuit.

Su bién dong vé& gia tri cta M (béang 2) ¢ thé
xudt phat tir 1y do sai léch tuong dbi trong thi
cong tran, sy nhidu dong ciia dong chay khac
nhau giita cic thoi diém quan tric hodc thao
tac ctia nguoi do.

KHOA HOC

| CONG NGHE

Tuy nhién, dua trén lit sO liéu quan tric hién
c6, két qua tinh toan hiéu chinh hé sd luu
luong cho tran ¢& & tin ciy kha cao. Hé sb
x4c dinh bi (R?) trong phuong tit ca cic trinh
hdi quy tng véi cac tran dwoc kiém nghiém
dao dong tir 0,71 dén 0,90.

IV. KET LUAN VA KIEN NGHI

Cong trinh diéu tiét va do nudc mat rudng la
nhan t6 khong thé thiéu gitp t6 chirc quan ly
va nguoi din hién thyc hoa cac quy trinh tudi
tiéu khoa hoc, hudéng téi ting ning sudt ciy
trong, tiét kiém nudc va chi phi, giam phat thai
khi nha kinh. Song, cong trinh kiém soat nuéc
tudi ti€u tai mat rudng cling phai phu hop véi
diéu kién va trinh & sin xuit cua nong dan.
Tran thanh moéng dang thanh (via didu tiét,
vim do nudc) dép tmg duge cic tiéu chi ké
trén. Tuy nhién, dé¢ dam bao tinh chinh xac
trong thuc té, tran thanh méng dang thanh van
can phai kiém nghi€ém, hi¢u chinh.

Ké& qua kiém nghiém céc tran thanh mong
dang thanh c6 luu luong thié ké nho hon 0,15
m?¥s (tuong tmg véi dién tich tudi nhé hon 50
ha ltia) cho thdy, hé sb ton thit ning lugng
tong hop cta tran thanh mong dang thanh dao
dong tir 0,29 dén 038 (trung binh, M=0,34).
Ké qua kiém nghiém hé sé ton that M cho do
tin cay kha cao. Thyc té van hanh cong trinh,
ngrdi quan 1y nén 4p dmng hé sé M sau khi
kiém nghiém dé dam béo cung cap dung va di
nudc cho cay trong.

Ké qua kiém nghiém hé sb ton that M c6 thé
ap dung cho cac tran thanh mong o6 kich
thudc tuong tu, dugc xdy dung & ndi (f)ng
ca cic hé¢ thong tudi & ving dong bang, noi
c6 nang luong dong chdy khong lon. Voi loai
hinh tran khic hoic khong 6 két céu va
thong sb ky thudt twong tuw, can tién hanh
kiém nghiém, hiéu chinh trudc khi sir dung dé
do nudc.
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