- % Journal of Science of Lac Hong University _ Tap chi Khoa hoc Lac Hong 7( )
N Special issue (11/2017), pp. 175-179 S6 dac biét (11/2017), tr. 175-179

NGHIEN CUU NHU CAU NUGC CHO CAC LOAI CAY TRONG CHU
LUC TAI THANH PHO KON TUM NHAM DPOI PHO VOI
BIEN POI KHI HAU

Research on water requirement of major crops under climate change
in Kon Tum city

Nguyén Vin Linh', Hoang Vin Thuin?

Invlinh@kontum.udn.vn

!Khoa Ky thudt — Néng nghiép, Phan hiéu Pai hoc Da anng tai Kon Tum — Pai hoc Pa Na:ng, Kon Tum, Viét Nam
2Chi cuc Thity loi Kon Tum, S6 Néng nghiép va Phdt trién Nong thén Kon Tum, Kon Tum, Viét Nam

Dén toa soan: 29/05/2017; Chap nhan ding: 25/09/2017

Tém tit. Bai bao nay nghién ciru nhu cAu nuéc cia cac loai cay trong nong nghlep chinh (cay laa va ca phé) trén dia ban cac ving
sén xuat nong nghlep ctia thanh pho Kon Tum. Tac gia sir dung phlro’ng phap tlep cén clia td chirc nong lwong thé gioi (FAO) va
hiép hdi bao ton dét ciia My¥ (USAD) dua trén mo hinh Cropwat. Két qua nghién ctru da cho thay bién doi khi hiu da lam thay ddi
cin bimg nwéc cho cac loai cay trf)ng Vi dién tich twéi nhw hién tai thi nhu chu twéi 1a 12.52x10° (m®), nhung dén giira thé ky
(2045-2065) 1a 12.10x10° (m3) va cudi thé ky (2080-2099) 1a 13. 29x106 (m3). Mit khac, tir két qua nghién ciu tic gia nhin thay
nguyén nhan tac dong manh nhit 1a nhiét do va lwgng mwa. Chinh nhitrng nhan td nay da lam thay dbi nhu cAu nuwéc giira cac thoi
doan cho ciy trong tai vung nghién ciru. Két qua nghién ciru ciing la can cir cho cac co quan ban nganh danh gia lai thuc trang
¢Ap nuéc cho san xuét nong nghi¢p cia h¢ théng thiy loi trén dia ban va dwa ra cac giai phap hién tai ciing nhu trong twong lai
nhiam doi phé véi bién ddi khi hiu.

Tir khéa: Bién doi khi hdu; M6 hinh Cropwat; Nhu cau nuwée,; Cdy liia va cd phé

Abstract. The research analyzed and calculated water requirement of major crops (such as rice and coffee) in Kon Tum city at the
present time and under climate change scenarios in the future. The author used the approach of the Food and Agriculture
Organization (FAO) and the ssociation of American land conservation (USAD) based on Cropwat model. The results indicated
that climate change has changed the main factors affecting the plant's temperature and precipitation. When the irrigated area
doesn’t change, the damend for irrigation is 12.52x10° (m®) now, but in the middle of the century (2045-2065) is 12.10x10° (m?) and
the end of the century (2080-2099) is 13.29x10° (m?). There are two main reasons: temperature and precipitation. These are reasons
lead to changing the crop water demand in the study area. The results also provided the basis for the agencies to reassess the status
of the water supply system of reservoirs in the region and proposed some adatations to climate change during this period.
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1. GIOI THIEU clru nay s€ tap trung phan tich va danh gia cac tac dong chu
yéu ciia nhan té khi hdu anh hwong chu yéu dén nhu cau
nudc cua cac loai cay tréng chu lyc ung voi cac kich ban do
bién d6i khi hau [6, 10, 11]. Cac tinh toan nay duwa trén
phwong phap tiép can cta tb chirc nong luong thé giéi (FAO)
va hiép hai bao ton dat cia M§ (USAD) théng qua md hinh
Cropwat 8.0 [1, 4].

Thanh phé Kon Tum 12 mét trong cac ving san xuét nong
nghiép trong diém ciia tinh Kon Tum. Theo cac bdo céo cua
UBND tinh Kon Tum [2, 5, 9] cho thiy, d& dam bao én dinh
kinh t& - xa hoi, trong d6 cin chu truvong phat trién nong
nghiép va tap trung vio cac loai cdy trong chii lyc 1a ciy lua
va ca phé. Hién nay, dién tich tuéi thiét ké (dién tich canh
tac) cua cdy lua va ca phé trén dia ban thanh phé Kon Tum A gt BAN BO KHU vrC NGHIEN Gy
khoang 2870ha [5, 9]. Tuy nhién dién tich twdi thyc t& vin Loig® ) :
con nhiéu bat cap, diéu ndy la do nhleu -nguyén nhén nhu:
nang lyc cong trinh tudi thip do xudng cap; ngudn nudc dén
céc cong trinh dau mdi bi suy giam; phuong phap tuéi ling
phi ngudn nude, nhung trong d6 nguyén nhén chii quan trong
thiét ké va nguyén nhan khach quan do bién dbi khi hau c6
tac dong 16n dén nhu cdu nudc cua ciy tréng. Thyc té cho
thdy ring cac sb liéu khi twong st dung trong tinh toan nhu
cAu nudc la ngén va chua co nhirng phan tich xu hudng thay
dbi cac thoi doan trong qua khir va trong tuong lai, do do két
qué tinh nhu ciu nuée 13 khong tin ciy va khi khai thic méi
boc 16 sy thiéu hut. Trén thuc té, theo bao céo [2] cho thiy
nhu céu nude cac loai cy trdng trén dia ban nghién ctru 16n
hon nhiéu so véi nhu cAu nude tinh toan.

Nghién ctru cia Hoang Trung Thong [8] cho thiy ¢ r&t  Hinh 1. Ban dd ving nghién cieu thanh phd Kon Tum (mdu ving)
nh1eu nhan t6 anh huong dén nhu cau nugce cua cac loai cay n . ..
trdng, d6 1a nhan t§ khi hau va nhén t6 phi khi hau. Nghién 2. NOIDUNG NGHIEN CUU
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Do tac dong ciia bién dbi khi hau dan t6i nhu ciu nude cho
ciy lia va ca phé co sy thay ddi 1én. Do d6, khi phan tich bai
toan nhu cdu nudc cho cdy trong tai ving nghién ciru, bao
gdm 2 qua trinh sau day:

Xac dinh co s& 1y thuyét vé viéc tinh toan nhu cu nudc
cho cdy lta va ca phé. Nghién ciru nay, tic gid st dung cach
tiép can cuia t6 chirc nong lwong thé giéi (FAO) va hiép hoi
bao ton dit cua My (USAD).

Tinh toan nhu cdu nuée cho cdy laa va ca phé theo thuat
giai trén mo hinh Cropwat (Hinh 2) ¢ céac thoi doan tir qua
Kkhir va trong tuong lai theo céc kich ban bién d6i khi hau. Tir
do6, so sanh voi kha nang tudi cua cac hé chira hién hanh va
dé xuit cac kién nghi.

Calculate Reference ET,
(Use FAD Penman-Monteith method)

Select stage lengths (Table 20)
Verify and supplement locally

|
Ke

Single crop coefficient
|

Select values for Kz i, Ko md
& K, ong from Table 21

Adjust K in to reflect wetting
frequency of soil surface

Adjust K g & K gng 10
local climatic conditions

| Construct K. curve |

|
| ET, = ET, x K, |

Hinh 2. So dé thudt gidi trén mé hinh Cropwat
2.1 Co so Iy thuyét

Nhu cdu nudce cho cdy tréng (IR,) dwoc xac dinh tir nhu
cdu cin bing nudc tai thoi diém canh tac nhu sau:
IRn=ETc - (Pe + Ge + Wh) + LRunm (mm/ thoi doan)
Trong do:
- ET: luogng béc hoi cdy trong;
- Pe: lvgng mua bd sung (lwong mua hidu qua);
- Wy: lwong nudc co sin ban diu trong dat;
- Ge: lugng nuée ngdm bd sung hay thoat di;
- LRum: lwong nuée ban dau trong thoi gian lam déat du
diéu kién gieo trong.

Dbi v6i ciy laa nude thi phuong trinh (2.1) duge mé ta
mot cach ddy du nhét, con ddi voi cic loai cay trong can (ca
phé) thi cac dai lugng sau trong phuong trinh (2.1) s€ khong
déang ké va khong duoc xét dén 1a: Ge; Wy va LRy

Theo FAO [4] trong m{t thoi doan tinh toan, lugng nudce
cin cua cy trong (CWR: Crop Water Requirement) chinh
béng lwong bbc hoi ciy trdng (ET.: Crop evapotranspiration)
va dugc xac dinh bdi cong thire sau:

CWR = Etc = ETo x ke (mm/thoi doan)

Trong do:

-ETo: 1a lugng bdc hoi chuan va phu thudc hoan toan vao
cac yéu t6 khi tuong.

- ke 1 hé s6 sinh 1y cua cdy trdng tai thoi doan tinh
toan. Hé s nay phu thudc vao dic trung cay trong dugc
cho theo Bang 1 sau:

@.1)

(2.2)
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Bing 1. H¢ 56 sinh Iy cdy trong [5]
Phat

Trung Cubi

trién

0.50
1.10 -

1.05
1.20

0.70
1.05

1.00 --- 1.20 1.10
Trong nghién ciru nay, dé tinh toan lugng bdc hoi chuén

ET tac gia sir dung phwong phap Penman-Monteith dé xac

dinh chuan ET,. Theo d6, ETy dugc xac dinh bing cong thuc

sau:

900
0.408A(R, — G) + Y 573U (6 — €2)

A+y(1+0.34u,)

° 2.3)
Trong d6 :

- ETy: béc hoi chuén (mm/ngay);

- Ry blc xa mat troi trén bé mat 14 cay tréng
(MJ/m?/ngay);

- G: mat d6 hip thu nhiét trong dit (MJ/m¥/ngay);

- T: nhiét d6 binh quan ngay tai chiu cao 2m tir mat dét
(°C);

- uy: toe do gio tai chiéu cao 2m tir mat dat (m/s);

- s 4p suat hoi nudce bao hoa (kPa);

- ea: 4p suét hoi nu6c thyuc t (kPa);

- A: @6 dbc ciia ap suit hoi nudc trén dudng cong quan
hé nhiét do (kPa/ °C);

- y: hang s6 am (kPa/ °C).

Luong mua hiéu qua (Pe) chinh 13 lugng mua roi xuéng
trén dién tich dang canh tic ma cdy trng co thé st dung
dugc. Néu goi Py 1a lugng mua thiét ké thi khi roi xudng khu
d4t canh tac d3 bi thit thoat mot phin do chay di noi khéc,
do dé Pc < P[k.

Theo FAO [4] dé& xuét c6 nhiéu cong thirc kinh nghiém
dé xac dinh lwong muwa hiéu qua nay. Ving nghién ciru c¢6
lwong mua bién dong kha 16n (giita mua khoé va mua mura),
do do tac gia chon sir dung cong thirc ctia hiép hoi bao tdn
dat cia My (USDA) nhur sau:

Pe= (Pu.(125 - 0,2.Pw)) /125 v6i Py < 250 mm
P. =125+ 0.1*Py v6i Py > 250 mm

2.2 Tinh toan cho viing twéi thanh phé Kon Tum

% Tinh toan ETy theo cdc kich ban bién déi khi hdu

Do cac sb liéu khi twong thu thap duge trong d6i dai (35
nam (1980 dén 2015)), nén tac gia chia lam 2 thoi ky dé
tuong Ung v&i sb nim trong 2 thoi ky cua kich ban bién dbi
khi hau. Piéu nay gitp cho viéc so sanh, danh gia lvgng muwa
va ET, dat dén sy trong dong. Theo 0, tac gia chia mdc thoi
gian trong qua khir 1am thoi ky tir 1980 dén 1999 (goi 12 thoi
ky chuén) va thoi ky tir 2000 dén 2015. Theo céc kich ban
bién dbi khi hau cua Bo Tai nguyén Moéi truong [3] giita thé
ky (2045-2065) va cubi thé ky (2080-2099) véi 2 kich ban
vé nong do khi thai trung binh thdp (RCP4.5) va cao
(RCP8.5). Theo két qua do thi nhiét do cac thoi ky du tinh
thay d6i (ting 1én) so v6i thoi ky chuén tai tram khi tuong
Kon Tum [7] nhu Bang 2 sau :

Bing 2. Kich ban thay déi nhiét dé

RCP4.5 RCP8.5 RCP4.5 RCP8.5
+1.6 +1.9 +2.05 +3.35

i
Két qua tinh toan ETy cho thoi ky chudn va cho cac thoi
ky trong tuong lai theo mé hinh Cropwat nhu Bang 3 sau:




Nghién ciru nhu cdu neée cho céc logi cdy trong chii e tai thanh phé Kon Tum nhdm doi phé véi bién déi khi hdu

Bing 3. Tinh toan ETo cho cac thoi ky

RCP45 RCP8.5 RCP4.5 RCP8.5
e 322 3.37 3.4 3.42 3.54
2 378 3.94 3.97 3.98 4.11
s 423 4.4 443 4.45 4.59
P 435 452 455 456 470
s 401 4.16 4.19 421 433
e 343 3.56 3.58 3.6 3.71
s 34 3.54 3.57 3.58 3.69
s 324 3.36 3.38 3.33 3.49
e 3.3 3.25 3.28 3.29 3.39
e 32 3.33 3.36 3.37 3.48
P 36 33 3.33 3.34 3.46
i 308 3.23 3.26 3.27 3.40

Tir két qua tinh toan, tic gia nhan thiy khi nhiét d6 ting
1én kéo theo su gia tang lwgng bdc hoi chuin ETy (ddy 1a mdi
quan hé ty 1¢ thuan). Sy gia ting ETo Gng v6i kich ban
RCP8.5 1a 16m hon kich ban RCP4.5, do d9, g voi cac kich
ban cua bién dbi khi hau, ddng thoi xét vé& sy dam bao an
toan cAp nudc cho cy trdng trong twong lai, tic gia lra chon
kich ban an toan nhu ciu nudc cdy tréng la kich ban phat thai
cao (RCP8.5) tng v&i 2 thoi ky dé tinh toan nhu ciu nudc
clia cy trong.

% Tinh toan luwong mua hiéu quad P, o cdac thoi ky trong
quad khir va theo cac kich ban bién doi khi hdu

bé xac dinh lugng mua cac thang cua nam thiét ké, can
xac dinh lugng mua nam thiét ké tmg tan suét 85% tir chudi
théng ké, sau d6 lya chon nam dién hinh va tién hanh phan
phéi lwong mua thang cho nam thiét ké. K&t qua phan tich
cho thdy nam 2010 (Xa = 1528.5(mm)) 14 nim dwgc chon
dé phan phdi va lugng mua thiét ké 1a Xy=1524.29 (mm).
Tac gia phan phdi lwong mua thiét ké theo thang nhu Béang

>

Bing 4. Phdn phéi lwong mira theo thing

Théng Xan (mm) Ty 18 (%) Xtk (mm)
1 | 0 0 0
24 0.2 2.39
0 0 0
[ 4 ] 173.7 11.4 173.22
[ 5 | 90.7 59 90.45
[ 6 | 212 13.9 211.42
225.6 14.8 22498
[ 8 ] 379.6 24.8 378.55
[ 9 | 97 6.3 96.73
255.4 16.7 254.70
92.1 6.0 91.85
0 0 0

Tong 1528.5 100 1524.29

Pé wdc tinh lugng mua trong twong lai co xét dén bién ddi
khi hau tac gia str dung két qua ciia d 4n ctia Bo tai nguyén
mdi truong da cong bé [3] ap dung cho khu vuc Tay Nguyén
trong 2 thoi ky twong lai gom: giita thé ky (2045-2065) va
cubi thé ky (2080-2099) twong tng voi kich ban phat thai cao
(RCP8.5). Theo d6 thi lwgng mwa nam dy tinh thay ddi so
v6i lwgng mua thiét ké nhu Bang 5.

Bing 5. S thay d6i lwong mira theo cdc thoi ky

Thai ky 2045-2065 2080-2099
Kich ban RCP8.5 RCP8.5
Thay ddi lwong +8 +15
mua (%
Lwong mua (mm) 1646.23 1752.93

% Tinh todn nhu cau mede cho cdy trong theo cdc thoi ky

Bding 6. Nhu cdu nwée thoi ky 1980-1999(domn vi 10°m3)

s 130 0.66 1.96
e 126 0.67 1.93
s o041 0.84 1.24
e 0.58 0.06 0.64
s 1.77 0.26 2.03
6 0.00
[ 0.00
s 0.05 0.05
0 | 0.00
e 163 1.63
P 16 1.16
s 128 1.28

Bing 7. Nhu cau nude thoi kp 2000-2015 (don vi 105 m?)

e 1.37 0.69 2.06
e 1.32 0.69 2.01
s 0.43 0.88 131
e 0.59 0.08 0.67
s 1.82 0.29 2.11
6 0.00
[ ] 0.05 0.05
s 0.00
[ O | 0.00
10 1.63 1.63
o1 1.29 1.29
12 1.37 137

Bing 8. Nhu cau nude thoi kp 2045-2065 (don vi 105 m?)

e 1.37 0.69 2.06
e 135 0.72 2.06
Eme 034 0.65 0.99
e 0.62 0.29 0.91
s 1.22 1.22
ey 0.06 0.06
I 0.00
s 0.05 0.05
I 0.00
L 10 1.74 1.74
s 185 1.85
12 1.15 1.15

Bing 9. Nhu cau nirde thoi ky 2080 — 2099 (don vi 10°m?)

e 1.42 0.72 2.15
e 1.40 0.74 2.14
e 0.34 0.64 0.98
e 0.62 0.18 0.80
s 1.69 0.13 1.82
6 0.00
7 0.00
s 0.06 0.06
T 0.00
10 1.89 1.89
o1 222 222
L1z 1.23 1.23

Tién hanh tinh toan nhu cau nude cho céac loai cay trong
chit luc trén thanh ph Kon Tum bao gom: 1270ha laa Dong
Xuan (BX), 950ha lua Hé Thu (HT) va 650ha ca phé, chung
ta c6 két qua tmg v6i cac thoi ky nhu cac Bang 6,7,8 va 9.

A A ~ A A A A

Dé thay rd sy thay doi nhu cau nude cho cay lta va ciy ca
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phé theo cac thoi ky, tac gia tién hanh so sanh nhu cdu nude
theo cac thang va tong nhu ciu trong nim. Két qua dugc thé
hién nhu Hinh 3. Tir két qua phan tich so sanh, tic gia c6 mot
s6 nhan xét nhu sau:

- Vio cac thang 6,7,8 va 9 nhu cdu nude cua céc loai ciy
trong 1a khéng dang ké (tham chi c6 nhitng thang khéng can
tudi), didu nay 1a rat phi hop voi dic diém thoi tiét & Kon
Tum vi vao thoi diém nay 1a mia mua.

Tdng nhu ciu mede ciia cay ll‘t'mg tai vimg trdd Tp Kon Tum

000

- 1980-1999

2000-2015 ====2045-2065

2080-2099

Hinh 3. Nhu ciu nuée trong cdc thang theo cdc thoi doan ciia cdy
lia va ca phé

- Tuy nhién téng nhu ciu nude vao cac thang mua kho
(tir thang 11 dén thang 4) co sy khéac biét dang ké giira ving
nghién ctru trong céc thoi ky. Chiing ta thdy nhu ciu nuéc
ting nhanh vao diu mua kho (tir thang 11 dén thang 12) va
¢6 su khac biét rd nét giita cac thoi ky. Nhu cdu nude vao
déu mua kho c¢6 xu huéng ting 1én vao gita thé ky (2045-
2065) va cudi thé ky (2080-2099), dao dong khoang 2 triéu
(m?/thang). Trong khi d6 hién tai nhu cau nudc vao khoang
1.3 triéu (m’/thang).

- Nhu céu tu6i ¢é su khac gitra cac thoi ky va ting cao
vao cudi thé ky: trong qué khr thi thoi ky chuan (11.92x109
m?), thoi ky 2000-2015 (12.52x10° m®) va twong lai: thoi ky
2045-2065 (12.10x10% m?), thoi ky 2080-2099 (13.29x10°
m?).

- O giita thé ky madc di nhiét d6 tang 18n so v6i hién tai
(tang 1,9 d6) nhung nhu ciu tudi lai thip hon, con cudi thé
ky thi nhu ciu nudc lai tang khi nhiét d6 ting (ting 3,35 do).
Vi véy, c6 thé n01 khong chi c6 nhiét do tac dong dén nhu
cdu nuée cay trdng ma lugng mua \ cling tic dong rit1on (gitra
thé ky luong mua ting 8% va cudi thé ky 1a 15%). Chung ta
chi ¢6 thé khing dinh 2 nguyén nhan nay 1a chinh chr khong
thé biét nguyén nhan nao tic dong nhidu hon.

% Ddanh gid kha nang cung cdp nwde cia hé thong ho
chira hién tai va trong twong lai
Bing 10. Théng ké cdc ho chira trén TP. Kon Tum [9]

[ H6 bk Yeén 6.0 1067 367.4
20 H) bik Sa Men 1.1 117 59.5
. Ho Ya Bang 2.0 128 202
Thuong
. 10 Da Cha Mon 1.4 81 165.3
[5 H) bik Loy 1.1 115 106
6 Hb6 Tan Dién 0.8 80 160
78 H) biak Ro Wa 0.5 150 26
U8 Ho6 Ca Tién 0.1 40 50.4
9 Hb bak Phat 1,2 0.2 20 9.1

>+
( ‘
>~
>
>~
>4

bé danh gia kha ndng cung cap nudce cua hé thong cac ho
chira, tac gia tién hanh thu thap thong tin vé dung tich cac ho
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chira phyc vu tudi cho ving thanh phé Kon Tum. Két qua
duogc tdng hop nhu Bang 10.

Theo bang théng ké hé théng cac hd chira, ching ta co
mot s6 nhan xét sau:

- C6 sy khac biét 16n gitra dién tich tudi thiét ké va dién
tich tudi thuc té cho timg loai hd chira. Nguyén nhan 1a
do viéc quy hoach hé théng thuy lgi chua bam sat véi nhu
cdu dién tich can twdi va hé théng kénh muong dén dong
chwra dam bao yéu cu ky thuat din dén hao hut ngudn
nudc trong qua trinh tudi.

Téng dién tich twdi thyc té thdp hon rit nhidu tdng dién
tu6i thiét ké. Didu nay din t6i méc du hé théng hd chira
¢6 dung tich tudi dam bao yéu cau dién tich tudi nhung
thuc té thi vn khong dam béo.

Chung ta thiy ring, vao cac thang 1,2,3 thi tdng dién tich
tudi cho lta BPong Xuan va ca phé 1a 1920(ha) 16n hon
dién tich tudi thiét ké 1a 1798(ha), va 16n hon rat nhiéu
dién t1ch tudi thyc té 1 1154.7(ha). Nhur vay, thi kha ning
cung cip nuéc cua cac hd chira cho viée tudi tiéu la
khong dam bao yéu cau.

Trong tuong lai, vi su bién dbi khi hau thi nhu cdu nudc
cho cay trdng ting 1én so v&i hién tai. Do d6, véi hé théng
cac hd chira va hé théng twdi nhu hién tai 1a khéng dam
bao nhu ciu tudi.

3. KET LUAN VA KIEN NGHI

Bién ddi khi hau di va dang co tac dong khong nhé téi nhu
clu nude cua ciy trong. D& tai di tinh todn nhu cdu nuéc &
trong qua khir va trong tuong lai theo cac kich ban khi hau
clia cac loai ciy trong chu luc trén dia ban thanh phd Kon
Tum. Két qua cho thiy, nhu ciu nudc ngiy cang ting ma
nguyén nhan chinh 1a sy gia tang nhiét d¢ va luong mua.

Vén @& quy hoach hé théng cac hd chira tdn tai nhidu bat
cap va hé théng twdi khong dam bao yéu ciu lam hao hut
nudce tudi. Vi vy, cac co quan ban nganh cin danh gia lai hé
thdng cac ho chira va tién hanh tring tu, sira chita hé thong
hd chua, kénh muong nham dam bao yéu cAu tudi hién tai.
Mit khéc, trong twong lai cdn c6 sy nang cdp dung tich cac
hd chira nham d6i phé voi bién dbi khi hau.

Ngoai nhitng giai phap cong trinh néu trén, tic gia dé xuat
chc giai phap phi cong trinh nhu sau: trong rimg béo vé dau
ngudn cac hd chira dé ting kha ning trit nude vao mua kho
va tuyén truyén gido duc y thirc ngusi dan bao vé ngudn
nudc, tranh ldng phi tai nguyén nudce, dic biét sir dung tiét
kiém nudc tudi vao diu mua kho. Mt khac, can nang cao
nang lyc quéan 1y khai thac cac cong trinh thuy lgi, didu tiét
nuée tir ho chira va hé thng tudi.
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