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PANH GIA XU HUONG THAY POI KHI HAU
O TINH PAK NONG TRONG PIEU KIEN
BIEN POI KHI HAU TOAN CAU VA PE XUAT MO HINH
TUOI TIET KIEM THONG MINH CHO CANH TAC
CAY CA PHE O GIA NGHIA - PAK NONG

Ho Thi Thanh Van', Pinh Thi Nga!

Tém tit: Nghién ciru nay dweoe thue hién nham muc tiéu danh gid xu huéng thay doi khi hdu ¢
tinh Bik Néng tir do dé xudt mé hinh tudi tiét kiém théng minh cho canh tac cdy ca phé. Pé dat duwoc
muc tiéu nghién ciru, cdc thong sé khi hdu vé nhiét do, rong muwea, sé gio ndng, lwong béc hoi, do
am trung binh dwoc thu thip & tram khi trong Pck Néng trong khodng thoi gian tie nam 2007 dén
2018. Két qua phan s6 liéu va xu hudng thay déi cho thay cé sw thay déi khi hdu & khu viee nghién
citu trong thoi gian khdo sat: nhiét dé c6 xu hwéng tang, liwong mua thay déi. Piéu nay dnh hwéng
dén doi séng va hoat déng san xudt nong nghiép ¢ dia phiong. Tir d6, mé hinh twdi tiét kiém nude
thong minh trén dwoc dé xudt co s& thiét ké mot hé théng cam bién do am (Soil Moisture Sensor)
diéu khién tir xa, tir d6 c6 thé dé tinh todn va xdc dinh lwong nuée twdi ding thoi diém, chinh xdc
6 thé givp tiét kiém duwoce lwong nwée va cé thé tang nang sudt cdy trong. M6 hinh nay gép phan
gidi quyét bdi todn vé tinh trang thiéu nude va thich iing véi bién déi khdu hdu hwéng dén ting

triuecng xanh va phdt trién bén viing nguon tai nguyén nudc.
Tir Khéa: Thay déi khi hdu, Nhiét do, Lirong muwa, S6 gio' nang, Lwong boc hoi, P6 am trung

binh, M6 hinh twoi nuoc thong minh.
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1. Giéi thiéu chung

Bién d6i khi hau 1a mot trong nhirng thach
thirc 16n nhat déi véi nhéan loai. Bién doi khi hau
tac dong nghiém trong dén san xuét, doi sdng va
moi truong trén pham vi toan thé giéi. Nhiét o
tang, muc nudc bién dang gy ngap lut, nhiém
min ngudn nude, anh huong dén nong nghiép,
gy rui ro 16n d6i voi cong nghiép va cac hé
thong kinh té - xa hoi trong twong lai. Van dé
bién d6i khi hau d4, dang va s& 1am thay d6i toan
dién va sau sic qua trinh phat trién va an ninh
toan cau nhu nang luong, nudce, lvong thuc, xa
héi, viéc lam, ngoai giao, van hoda, kinh té,
thuong mai. Céc nha khoa hoc thudc Ban lién
chinh phu vé Bién d6i khi hau (IPCC) di chi ra
rang, trong 100 ndm qua nhiét do khong khi bé
mat Trai dat da tang 1én trung binh khoang 0,6°C,

nuée bién dang 15cm. Theo du dodn, trong thé
ky 21 nhiét do s& tang 1én 0,74°C va nudc bién
dang 59cm [1].

Tinh Dik Nong nim & ctra ngd phia Tay Nam
ctia ving Tay Nguyén, doan cudi diy Truong
Son; dugc xac dinh trong khoang toa do dia ly:
11°45° dén 12°50° vi do Bac, 107°13° dén
108°10” kinh d6 Pong. Phia Bic va Pong Bic
giap tinh Pik Lk, cach thanh phd Budn Ma
Thuot (Pak Lak) 125km; phia Pong va Dong
Nam giap tinh Lam Pong, cach thanh phd Pa
Lat (Lam Pdong) 170km va thanh phd Phan Thiét
(Binh Thuéan) 190km vé& phia Pong; phia Nam
va Tay Nam giap tinh Binh Phudc, phia Tay giap
Vuong qudc Campuchia [2]. Pak Nong 1a khu
vuc chuyén tiép giita hai tiéu ving khi hau Tay
Nguyén va Bong Nam Bo, ché d6 khi hau mang
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dic diém chung cua khi hau nhiét déi gié mua
can xich dao, nhung c6 su nang 1én cua dia hinh
nén co dac trung cua khi hau cao nguyén nhiét
d6i am, vira chiu anh hudng cua gié mua Tay
Nam kho néng. Mdi nam c6 2 mua rd rét: Mua
mua tir thang 4 dén hét thang 11, tap trung trén
90% luong mua ca nam; mua kho tur thang 12
dén hét thang 3 nam sau, luong mua khong dang
ké. Nhiét do trung binh nam 22 - 23°C, nhiét d6
cao nhat 35°C, nhiét do thép nhat 14°C. Téng sb
gid ndng trong nam trung binh 2000 - 2300 gio.
Luong mua trung binh nim 2.513mm. D6 am
khong khi trung binh 84%. Tuy nhién cling nhu
cac ving khac cua Tay Nguyén, didu bét lgi co
ban vé khi hau 1a sy mat can ddi vé luong mua
trong nam va sy bién dong lon vé bién do nhiét
ngay dém va theo mua, nén yéu té quyét dinh
dén san xuét va sinh hoat 1a viéc cap nudc, giir
nude va viée bd tri mua vu cay trong [2-4].

Hién nay & khu vuc Pik Nong - Ty Nguyén,
nude ngam 13 ngudn nude chi yéu duoe ngudi
dan st dung trong viéc tudi cay cong nghi¢p, chu
yéu 1a tudi cdy ca phé. Udc tinh cho thay ti 18
luong nudc ngam va nude tir song hd duoc su
dung tudi cho cay ca phé twong ung 1a 72,2% va
27,8%. Trung binh nhu cau nude sir dung tudi
cay ca phé trong 5 thang mua kho 1a 2.626.229
m*/ngdy. Piéu nay lam suy giam dédng ké ham
luong nude trong tang chira nude & cac khu vuc
canh tac va anh hudng t6i sy can bang nudc dudi
dat [4].

Trudc tinh hinh dé, viéc phan tich cac dién
bién khi hau ¢ khu vuc Dak Nong trong nhiing
nam gan ddy va xay dung mo hinh tudi nudc tiét
kiém cho cdy ca phé 1a van dé cip bach. Bai bao
nay nham phan tich xu hudng bién dbi cia mot
s6 cac thong s6 khi hau dic trung & Dk Nong
trong khoang thoi gian tir nim 2006 dén 2018 dé
tor @6 dua ra nhting nhan dinh vé tac dong cua
bién d6i khi hau & khu vuc nay, dong thoi xay
dung giai phap tuéi tiét kiém nude cho cay ca
phé gop phan thich tng voi bién d6i khi hau.

2. Phuong phap nghién ciru

S6 lidu khi tuong dugc thu thap ¢ Tram Khi
tuong Thuy van Thi xd Gia Nghia (Pik Nong)
trong khoang thoi gian tir 2006 dén nim 2018

BAI BAO KHOA HQC

[5]. Tur cac sb liéu thu thap dugc, chung t6i tién
hanh théng ké va xir Iy s6 liéu bang excel vé cac
thong s6 cu thé nhu nhiét do, luong mua, téng
gid ning, lugng boc hoi, d6 4m trung binh dé
phan tich xu hudng thay ddi cua cac thong s6 khi
hau trong bdi canh bién d6i khi hau dién ra trén
pham vi toan cau va tic dong sau sic dén san
suat doi sdng ctia ngudi dan trén thé gidi noi
chung va ¢ Viét Nam noi riéng.

Trén co so phan tich s6 lidu thir cap vé s6 liéu
khi twong thity vin, dat dai, dia 1y va diéu kién tu
nhién, kinh té x4 hoi ving nghién ctru két hop
v6i tham van co quan, chuyén gia dia phuong,
dé xut lua chon m6 hinh dua theo tiéu chi kinh
té, xa hoi, dia 1y, nong nghiép va dic diém cia
vung nghién ciru kho han. Cac sb lidu so cip
duoc thu thap qua bd cong cu danh gia nong thon
¢6 sy tham gia phong van nguoi am hiéu, thao
luan nhom c6 trong tdm va phong van ho nong
dan vé cac dinh huéng qui hoach, san xut nong
nghiép, thuan loi, kho khin cia cac hé thong
canh tac truyén thong, ving khan hiém nuéc
tudi, mé hinh trién vong, k¥ thuat can cai tién
déng thoi tham véan va quyét dinh chon mo hinh,
hé thdng canh téc.

3. Két qua va thio luin

3.1 Xu hwong thay doi khi hdu 6 Dik Nong

3.1.1 Vé nhiét o

Hinh 1 thé hién s liéu nhiét do khong khi
trung binh trong tai tram khi tugng Gia Nghia -
Pik Nong khoang thoi gian tir nam 2007 dén
nam 2017. Muc nhiét d¢ trung binh trong vong
6 nam vé sau (2013 - 2018) 1a 35,48°C con trong
6 nam trude do6 (2007 - 2012) la 34,48°C tang
1,0°C. Trong khi d6 nhiét d6 thap nhit trung binh
trong 5 nam vé sau 1a 11,47 trong khi d6 nhiét
d6 thap nhét trung binh 5 nim trudc do la
12,05°C giam 0,5°C. Viéc tang nhiét do cao nhét
nhung lai gidam nhiét 4o cao nhét & khu vuc nay
trong khoang thdi gian noi trén c6 thé cho thiy
dugc mic do cuc doan hon cua thoi tiét trong
nhiing nim gan day ciia Dak Nong. Diéu nay gay
anh huong khong nho dén hoat dong canh tac
cling nhu nhu ciu nudc tudi cua ciy ca phé.
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Hinh 1. Nhiét @6 khong khi trung binh hang ndm & tram khi twong Gia Nghia - Pék Néng (2007-2018)

3.1.2 Vé lwong mura

Két qua luong mua ngay 16n nhit va lugng
mua hang nam & tram khi twong Dak Nong trong
khoang thoi gian 2007 - 2018 dugc thé hién &
hinh 2. Tir két qua nay ching ta thiy rd rang
trong nhitng nam gan day lugng mua ngay 16n
nhét c6 xung hudng bién dong nhiéu hon so véi
nhirng nam trude do, dinh diém 1a trong nam
2015 c6 dinh diém luong mua ngay 16n nhét 1én
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dén 184,5mm, cao nhat trong vong 10 nam 2007
- 2018. Trong khi d6 tong lwvong mua hang nam
tir nam 2011 dén nay so v&i nhitng ndm trude do
lai giam di dang ké. Tir d6 cho thiy lwong mua
ngdy cang c6 xu hudng thay d6i nhiéu ¢ khu vuc
nay va tang tinh di thuong & khu vuc. Su thay
d6i luong mua di thudong nay gy anh huong dén
ké hoach san xuat va san lugng cay trong o khu
vuc nghién ctlru.
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Hinh 2. Tong lwong mua & tram khi twong Gia Nghia (2007-2018):
a) Tong lwong muwa hang ndam; b) Lwong miwea ngdy 16n nhdt hang nam
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3.1.1 Tong s6 gio nang

Két qua tong s6 gid ning trong nam va sd gid
nang 16n nhat trong nam duoc thé hién & hinh 3.
Tir két qua nay cho thdy trong nhiting nam tir
nam 2011 dén nim 2018 c6 tong sd giod ning
tang dan va cao hon dang ké so véi tong s gio
nang trong nim trong khoang thoi gian tir nim
2007 dén nam 2011. Pac biét 1a nam 2015 ¢
tong s6 gid ning I1én dén 2478,5 gio, cao nhat
trong vong 12 ndm tir 2007 - 2018. Két qua nay
cho thdy xu huéng nang nhidu va ting nhiét do
& khu vuc Dak Nong trong nhitng nam gan day.
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Tuy nhién s gid ning 16n nhat trong ngdy trong
khoang thoi gian nay tuong dbi dong déu gitra
cac nam. T thuc té tong sd gid nang ting rd rét
trong nhitng nim gin day nhung s6 gio nang 16n
nhit trong ngay lai khong c6 su khac biét nhidu
diéu nay cho thiy rang, trong nhirng nim gan
day sb ngay ning trong nim nhiéu hon so véi
trudc day tir day chung to c¢6 sy dich chuyén
mua, mia ning kéo dai hon so véi mua mua.
Pay ciing 1a xu hudng bién ddi chung cua khi
héu toan cau dugc néu & trong cac nghién ciu
vé Bién ddi khi hau.
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Hinh 3. Tong s gio ndng trong nam ¢ tram khi twong Gia Nghia (2007 - 2018)

3.1.4 Luong boc hoi

Két qua vé luong bdc hoi 16n nhat, nhé nhat
va trung binh dugc thé hién trong hinh 4. Chiing
ta dé dang thay riang luong bdc hoi trung binh
cao nhat c6 xu huéng giam dan trong khoang
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thoi gian nay nhung luong bdc hoi nho nhat c6
xu huéng thay dbi khong dang ké giita cac nim
tir 46 kéo theo lugng bdc hoi trung binh hang
nim ciing c6 xu hudng giam dan.
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Hinh 4. Tong lwong boc hoi hoi hang nam, béc hoi 16m nhdt va nhé nhat trong nam & tram khi
twong (2007 - 2018): a) Tong lwong boc hoi hang nam; b) Tong hrong béc hoi 16m nhdt va nhé
nhat trong niam
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Hinh 5. Bé am khéng khi trung binh nam ¢ tram khi tiwong Pik Nong trong 10 nam (2007 - 2016)

Két qua d6 4m trung binh hang nam va d6 4m
trong binh thap nhét ¢ tram khi tuong ik Nong
trong 12 nam (2007 - 2018) duoc thé hién trong
hinh 5. Tur két qua nay cho théy rﬁng d6 am trung
binh hang nam twong d6i ddng déu giita cac nim
trong khoang thoi gian nay. Tuy nhién do am
trung binh thap nhét lai c6 xu hudng giam trong
khoang thoi gian tir nam 2013 dén nam 2018 so
v6i nhitng nam trude d6. Va ciing dong thoi véi
viéc trong nhirg nim nay d6 am trung binh cao
nhit c6 xu hudng ting két qua nay thé hién xu
huéng thay ddi va ting cuong khong dong déu
ctia d6 am trong nhitg nam gan day so voi cac
ndm truge do.

3.2 X4y dwng mé hinh tuéi tiét kiém nuéc
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cho cay ca phé

Trong nhitng ndm gan day, viéc 4p dung cong
ngh¢ tudi tiét kiém nudc dic biét 1a cong nghé
tién tién da va dang duoc nghién ciru va ap dung
rong rai. Viéc xay dung mo hinh tudi tiét kiém
thich (mg véi tinh trang khan hiém ngudn nudc
dudi tac dong cua bién dbi khi hau 1a mot giai
phap rat cap thiét. Dya trén thuc trang xu huéng
thay doi khi hau ¢ Gia Nghia - Dak Nong trong
diéu kign bién d6i khi hau toan cau, dé xuat giai
phap xay dung va thiét k& mot hé thong tudi tiét
kiém nudc thong minh trén co s& thiét ké mot hé
théng cam bién do am (Soil Moisture Sensor)
diéu khién tir xa, tir d6 c6 thé dé tinh toén va xac
dinh luong nuéc tudi dung thoi diém, chinh xac

S6 thang 11 - 2019



va can dé cung cap cu thé cho ciy ca phé ¢ ving
han han 1a su cén thiét.

3.2.1 Co so xay dung phwong phap, mé hinh
twoi nuoc thong minh

Céc cam bién d6 am dat hoat dong bang nang
lwong mit troi va dugc dat dudi mat dat & do sau
ma khoang 80% ré ciy phan b6 (Hinh 6). Thong
tin vé 4m do cua dit s& duge do dat thong qua
cam bién do do am dat, khi dat o Am tudi hodc
ngung tudi, ngudi sir dung sé ra 1énh cho bo diéu
khién trung tim thong qua gui tin nhin dién
thoai (may tinh). B diéu khién trung tam nhan
tin hi¢u, phan tich va ra 1énh cho vi¢c tat/mé may
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bom tudi nude. Khi tudi nude dén ngudng thich
hop (da cay dat sén), hé théng s ty dong tat [6 -
71.

Nguoi sir dung c6 thé ding méy tinh hoic
dién thoai thong minh c6 két ndi internet (hoac
qua tinh nhin dién thoai) dé quan sat tinh trang
cdy trong va diéu khién hé thong tirc thoi thong
qua hé thong camera quan sat lap dat theo ddi
hoat dong cua hé thdng. Trong d6, phuwong phap
tudi cho cay ca phé dugc st dung la phuong
phap tudi phung mua két hop cam bién do 4m
[8].

" Bin Gbdbitine |

Hinh 6. M6 hinh minh hoa bé tri thir nghiém hé tho”hg twoi nuoc tw dong diéu khién tir xa

3.2.2 Xay dwng mé hinh dy kién cho cdy ca
phé ¢ Pck Nong

M5 hinh s& dugc b tri thir nghiém trén cdy ca
phé & Pik Néng vai dién tich thir nghiém 1a
1000m?. Mo hinh ly chon thtr nghiém phuong
phap tudi phun mua két hop cam bién d6 am dat.
Hai mau ddi chimg c6 cung dién tich 1000m?
dugc tudi theo phuong phéap truyén thong - tudi
di géc va tudi theo phuong phap phun mua cuc
bd nhung khong lp dit cam bién d6 am. Cay ca
phé trén cac mau déu c6 cing gidng, cung thoi
doan sinh truong, dugc ap dung cac k¥ thuat

canh tac khac nhu phan bon, cham soc, quan ly
dich hai nhu nhau.

Trén co so6 do, so sanh, tinh toan nang suét
cudi mua vu, luong nude dugce tiét kiém, chi phi
d4u tu (nhan cong, phan, thude, gidng, vat tu...),
mot s6 chi tiéu vé hiéu qua tai chinh, méi truong
khéc cua ca ba mau. Tur d6, ching minh tinh hiéu
qua cua phuong phap tudi.

Su thanh cong cta cua nghién ctru nay khong
nhitng giai quyét duoc bai toan vé tinh trang
thiéu nudc nghiém trong nhu hién nay ma con
g6p phan rat 16n trong viéc tiét kiém nang luong,
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han ché thit thoat lugng phan bon cho ciy trong
do qua trinh rira troi khi tudi, han ché t6i da hién
tugng pht dudng hoa ngudn tiép nhan, gop phan
bao vé moi truong hudéng dén ting trudng xanh
va phat trién bén viing ngudn tai nguyén nudc.

4. Két luin

Thong qua viéc phan tich sd liéu vé nhiét do,
lwong mua, s6 gio ning, ¢ tram khi twong Pik
Nong trong khoang thoi gian tir nim 2007 dén
2018, két qua cho thay xu hudng bién ddi khi
hau trong thoi gian nay nhu sau: trong khoang
thoi gian (2013 - 2018) so voi giai doan (2007-
2012) nhiét d6 cao nhét trung binh ting 1°C,
nhiét d thap nhat trung binh giam 0,5°C; tong
lwong mua, s6 gio nang va do gitra cic nam thay
doi khong dang ké nhung tinh di thuong tang 1én
1 rét. Vi cac két qua nay ta chua thé két luan
rﬁng ¢6 sy bién d6i khi hau dién ra trong khu vuc
khao sat, tuy nhién nhitng sy thay d6i nay doi
sdng va hoat dong san xuat nong nghiép & dia

phuong. D& xuét giai phap xay dung mé hinh
tudi tiét kiém nudc thong minh trén co sd thiét
ké mot hé thong cam bién d6 am (Soil Moisture
Sensor) diéu khién tir xa, tir d6 c6 thé dé tinh
toan va xac dinh lugng nudc tudi dung thoi
diém, chinh x4c co thé gitip tiét kiém duogc luong
nude va c6 thé ting ning suét cay trong do tudi
dung thoi diém va da luong nudc trude thuc
trang bién ddi khi hau nhu hién nay la mét trong
nhitng giai phap cong nghé hiéu qua c6 tiép can
nén nong nghiép 4.0. Sy thanh cong ctia nghién
ctru nay khong nhitng giai quyét dugc bai toan
vé tinh trang thiéu nuéc nghiém trong nhu hién
nay ma con gop phdn réat 1on trong viée tiét kiém
ning luong, han ché that thoat luong phan bon
cho cay trong do qua trinh rira troi khi twdi, han
ché tbi da hién tugng phu dudng héa ngudn tiép
nhan, gop phin bao vé méi truong huéng dén
tang truong xanh va phat trién bén vimg ngudn
tai nguyén nudc.

Loi cam on: Nhom nghién curu xin chan thanh cam on Chuong trinh khoa hoc va cong nghé

vng phé véi bién doi khi hdu, quan 1y tai nguyén va méi truong giai doan 2016 - 2020 da hé tro
tai chinh cho viéc thu thip s6 liéu dé hoan thanh bai bdo nay trong khudn khé dé tai “Nghién
civu cong nghé tudi nuwée théng minh, tiét kiém bang hé thong cam bién dg am (Soil Moisture
Sensor) cho mét sé loai cdy trong & ving han han Tdy Nguyén va Duyén hai Nam Trung BJ”,
Ma s6: BDKH.08/16-20.
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BAI BAO KHOA HQC

ANALYSIS THE TREND OF CLIMATE CHANGE IN DAKNONG
PROVICE IN THE SITUATION OF GLOBAL CLIMATE CHANGE
AND PROPOSE THE SMART IRRIGATION MODEL FOR COFFEE
TREES IN GIA NGHIA - DAKNONG

Ho Thi Thanh Van', Dinh Thi Nga'
"Hochiminh City University of Natural Resources and Environment, Hochiminh city,
Vietnam

Abstract: This study aimed to investigate the the trend of climate change in Daknong provice
and propose the smart water-saving irrigation model for coffee trees in Gia Nghia - Daknong. In
order to achieve the study purpose, the climate parameters such as temperature, precipitation, num-
ber of sunny hours, evaporation, average humidity were collected at Dak Nong meteorological sta-
tion from 2007 to 2018. The results showed that there is a climate change in the study area during
the survey period: temperature tends to increase, precipitation changes. This affects the life and
agricultural activities of local residents. From there, a smart water-saving irrigation model is pro-
posed by using a soil moisture, sensor remote control, so that it is possible to calculate and deter-
mine the suilable amount of irrigation water at the right time, therefore it can help to save water and
increase crop yields. This model contributes to solving the problem of water shortage and climate
change adaptation towards green growth and sustainable development of water resources.

Keywords: Climate change, Temperature, Precipitation, Number of sunny hours, Evaporation, Av-
erage humidity, Smart irrigation model.
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