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Tém tat

Bién ddi khi hdu (BDKH) dang tdc dong ngay cang ro rét dén cdc hé thong sdn xudt nong nghiép & Viét Nam,
ddc biét tai khu viic Nam Tay Nguyén - viing trong ca phé trong diém va cé y nghia chién lugc vé qudc phong -
an ninh. Nghién citu nday nhdam ddnh gid xu huéng BDKH va cdc tdc dong ciia né dén ndng sudt ca phé tai cdc
khu Kinh t€ - Quéc phong (KTQP) thudc Binh dodn 16, dong thoi dé xudt cdc gidi phdp thich iing phit hop véi
diéu kién dia phuong. Cdch tiép can hé théng, lién nganh, dya trén hé sinh thdi (EbA) va dva vao cong dong
(CbA) dugc dp dung, két hgp giiia phuong phdp dinh tinh (diéu tra, phong vin, tham vdn chuyén gia) va dinh
lugng (phan tich chuéi dii liéu khi tugng 2004-2024, kich bdn RCP 8.5). Két qud cho thdy, nhiét d¢ trung binh
ting gdn 1°C trong hai thdp ky qua va c6 thé ting 3-3,5°C vao cudi thé ky XXI, trong khi lugng mua miia kho
giam 5-10%, gay han hdn nghiém trong, lam gidm 15-25% ndng sudt ca phé hién nay. Nghién cifu dé xudt
nhom gidi phdp thich iing gom: ting cudng ha tang thiy lgi va hé chita nudc; dp dung mo hinh tudi tiét kiém;
stt dung phan hitu cd vi sinh; va trong xen cdy che bong nhdam nang cao khad nang chéng chiu khi hdu. Nghién
ctfu cung cdp co sé khoa hoc phuc vu quy hoach san xudt néng nghiép thich iing khi hdu tai cdc khu KTQP Nam
Tay Nguyén.

Ti khéa: Nang sudt ca phé; BDKH, Nam Tay Nguyén, khu KTQP.
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Assessment of climate change impacts on coffee yield
and adaptation solutions in the southern Central Highlands,
Vietnam

Abstract

Climate change (CC) has been increasingly impacting agricultural production systems in Vietnam, particu-
larly in the Southern Central Highlands- a key coffee-growing region with strategic importance for national
defense and security. This study aims to assess the trends of climate change and its effects on coffee productivity
in the Economic- Defense Zones (EDZs) under Army Corps 16, while proposing suitable adaptation solutions
tailored to local conditions. A systematic, interdisciplinary approach based on ecosystem-based adaptation
(EbA) and community-based adaptation (CbA) was applied, combining qualitative methods (surveys, inter-
views, expert consultations) and quantitative analyses (meteorological data series from 2004- 2024 under the
RCP 8.5 scenario). Results indicate that the average temperature has increased by nearly 1°C over the past
two decades and is projected to rise by 3- 3.5°C by the end of the 21st century, while dry-season rainfall has
decreased by 5- 10%, leading to severe droughts and a 15- 25% decline in current coffee yields. The study pro-
poses a set of adaptation measures, including strengthening irrigation and reservoir infrastructure, applying
water-saving irrigation models, using organic bio-fertilizers, and intercropping shade trees to enhance climate
resilience. The findings provide a scientific foundation for planning climate-resilient agricultural development
in the EDZs of the Southern Central Highlands.

Key words: Coffee yield; climate change; Southern Tay Nguyen region, National Defense Economic Zone.
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1. GIGI THIEU

Ca phé la mét trong nhiing loai cay trong cé gia tri
kinh t€ va thuong mai cao nhat thé gidi, dugc trong cha
yéu tai cdc qudc gia c6 khi hiu nhiét d6i va can nhiét
d&i. Hai loai chinh 1 Coffea arabica (Arabica) va Coffea
canephora (Robusta), chiém hon 98% san lugng toan
cau (ICO, 2022). Arabica thudng dugc trong & do cao ti

1.000- 2.000 m, ¢ huong vi thom diju, song nhay cim
hon véi nhiét do cao va cac bién dong khi hau. Nguge
lai, Robusta sinh trudng & do cao thap hon (200 - 1.000
m), chiu han va chiu nhiét t6t hon, nhung chat lugng
hat kém hon Arabica (DaMatta va cdng su, 2018).

Trén thé gidi, nhiéu nghién ctu da chi ra BDKH
dang lam thay d6i diéu kién sinh thai ctia cic vung
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trong ca phé, dan dén dich chuyén vung canh tic,
giam nang sudt va suy giam chét lugng hat (Bunn va
cdng sy, 2015; Ovalle-Rivera va cdng sy, 2018). Mo
hinh duy bao cho thiy dén cudi thé ky XXI, dién tich
thich hgp cho ca phé Arabica c6 thé giam 40 - 60%,
dédc biét tai Nam My va chau Phi, trong khi Robusta
c6 xu hudng mé rong vé phia cac viing cao hon do
tang nhiét do trung binh (Intergovernmental Panel on
Climate Change - IPCC, 2021). Céc huéng nghién ctiu
hién nay tap trung vao thich ting sinh thdi (Ecosystem-
based Adaptation - EbA), da dang héa gidng céy trong,
canh tdc xen canh va quan ly nudc bén viing dé€ giam
rti ro do khi hau gay ra.

Tai Viét Nam, dédc biét & TAy Nguyén, ca phé la cay
trong cht luc, chiém hon 90% san lugng Robusta cta
ca nuéc (MARD, 2023). Khu vuc nay dang chiu tac
dong manh mé cua BDKH, thé hién qua nhiét do ting,
mua kho kéo dai va lugng mua phén bé khong déu
(Nguyén&Tran, 2021). Nhiéu nghién cdu trong nudc
da chi ra moi lién hé gitta BDKH véi ndng suat, do phi
dat va tinh trang sdu bénh hai ciy ca phé. Cac mé hinh
thich ting nhu tuéi tiét kiém, trong xen cay che béng,
va sti dung phin hiu co vi sinh dang dugc khuyén
nghi 4p dung d€ nang cao kha nang chéng chiu va phat
trién bén viing nganh ca phé trong béi canh khi hau
bién d6i nhanh chong.

Nhiét do, lugng mua va s6 ngay mua/ning la ba
yéu t6 khi hu cht dao dnh hudng tryc tiép dén sinh
trudng va nang sudt cay ca phé. Nghién ctitu cua Jarrod
Kath va cong su (2020) trén 798 ndng trai 6 Déng Nam
A cho thdy, ngudng nhiét do trung binh t6i uu cho ca
phé Robusta chi khoéng <20,5°C; khi nhiét d¢ ting
1én 25°C, nang sudt gidm tGi 50%, va mdi khi nhiét do
trung binh mua vu ting thém 1°C trén ngudng 24°C
ban ngay hodc 16°C ban dém, nidng suit giam khoang
14% (tuong duong 350-460 kg/ha) (Jarrod Kath va
cdng sy, 2020). V6i Arabica, Craparo va cong sy (2015)
phét hién méi 1°C ting & nhiét dd ban dém lam ning
sudt giam khoang 137 kg/ha (~60% san lugng nong
ho) (Craparo va cong sy, 2015).

Thuyc t€ tai Tay Nguyén, khi nhiét do vugt qua 35°C
hodc xay ra ning nong kéo dai, nang sudt Robusta gidm
15-25%; ngugc lai, rét bt thuong dudi 16°C cling gay
rung hoa, giam nang sudt (Phan Viét Ha, 2019). Bén
canh nhiét do, lugng mua va phan bd mua theo mua la
yéu t6 quyét dinh nang suit. Mua mua du dai véi téng
lugng >1.550 mm gidp cay sinh trudng t6t, trong khi
két thuc mua mua sém hodc thiéu mua gay kho han
lam giam nang sudt (Pinh Thi Lan Anh va cdng su,
2017; Jarrod Kath va cdng sy, 2020). Tuy nhién, mua
qua nhiéu hodc khong diung thoi diém - dic biét mua
trdi mua vao giai doan ra hoa - lai 1am hoa n& “lai rai”
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(nd khong tap trung, kéo dai), dau qua kém, thdm chi
gay thdi hoa, rung qua non (Jarrod Kath va cong sy,
2020). Ca phé Robusta dugc ching minh nhay cdm
hon Arabica véi lugng mua, va bién dong mua (han
han, 1 lyt)  Dong Nam A da nhiéu l4n 1am gidm ning
sudt ca phé (Christian Bunn va cong sy, 2014). Ngoai
ra, s0 ngay mua va ning ciing quyét dinh tinh thai vu
va nang sudt. Mot mua kho c6 s6 ngay ning lién tuc
du dai sé kich thich ra hoa dong loat, nhung néu kéo
dai qua mtic gay han thi ndng suat giam manh (Dinh
Thi Lan Anh va cong sy, 2020). Mua kéo dai trong
giai doan hoa hoac qua chin lam gidm quang hgp, gia
tang bénh hai va giam chit lugng hat (Jarrod Kath va
cdng sy, 2020). Su mat can bing gitia mua - ndng va xu
hudng nhiét do ting do BPDKH dang lam r6i loan chu
ky sinh trudng, dan dén suy gidm ndng sudt ca phé tai
Viét Nam va khu vuc.

Cac nghién ctiu trude day da chi ra ca phé cé do
nhay cao véi thai tiét va khi hau (Pinh Thi Lan Anh va
cdng sy, 2020). Cac tac dong tuong hd gitia lugng mua
va nhiét do quyét dinh kha nang tréng ca phé mét cach
kinh té ciing nhu sy bién dong vé nang sudt va chat
lugng ca phé qua tting ndm. Cac nghién ctiu nay ciing
goi ¥ ring sy gia ting nhiét do c6 thé lam gidm dang
ké ning sudt ca phé. Cu thé, néu nhiét do trung binh
t6i thiéu/t6i da ting méi 1°C trong mua sinh trudng
(trén 16,2/24,1°C) c6 thé dan dén gidm 14% nang suit
ca phé Robusta (Dinh 'Thi Lan Anh va cdng sy, 2020).
Diéu nay dit ra méi quan ngai 16n vé kha nang duy tri
sinh ké ctia ndng dan tréng ca phé va dép ting nhu cdu
ca phé trong tuong lai.

Mac du da c6 nhi€éu nghién ctiu trong va ngoai
nudc vé tic dong ctia BDKH déi véi cay ca phé, phan
16n cac cong trinh tap trung vao khia canh noéng hoc,
sinh thai hodc kinh t€ tai cdc vung san xuit thuong
mai 16n nhu Dak Lk, Lim Dong, Gia Lai. Tuy nhién,
cac khu KTQP 6 khu vuc Tay Nguyén cé nhiing dac
tht riéng biét ma cac nghién cttu trude day chua xem
xét day du, cu thé: (i) Cac khu KTQP thudng nam &
vung bién gidi, vung siu, vung xa, noi diéu kién khi
héau khic nghiét hon, ha ting thay lgi va giao thong
han ché, khién kha nang ting phé v6i BDKH thép hon
s0 vé6i cdc viung ca phé trong di€ém khéc. Céc nghién
ctiu hién tai cht yéu st dung di liéu va md hinh & quy
md tinh hodc viing, chua phan anh dugc sy khac biét
vi md vé diéu kién dia hinh, nguén nudc va co ciu
céy trong trong cac khu KTQP. (ii) Khu KTQP 1a md
hinh phat trién két hgp gita kinh t€ va qudc phong,
trong d6 muc tiéu an sinh xa hoi, 8n dinh dan cu va
béo vé bién gidi dugc dat song song véi san xudt néng
nghiép. Do viy, viéc danh gia tic dong cuia BDKH
trong cac khu nay can xem xét ca yéu t6 xa hdi - cong
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doéng, chi khong chi ding & géc do ky thuét canh tac
hay nang suit ciy trong. Day 1a khia canh ma phén 16n
cac nghién cttu trude chua dé cip day du. (iii) Nguon
luc, kha nang ti€p cin cdng nghé ctia ngudi dan va cac
don vi sdn xuét trong khu KTQP con han ché. Cac giai
phédp thich ting dé xuit trong cac nghién ctu trudc
(nhu tudi tiét kiém, ting dung cong nghé cao) thudng
kho ap dung truc ti€p trong boéi canh KTQP do thiéu
0 s0 ha ting, tai chinh va nhan lyc ky thuét.

Chinh vi vy, nghién ctGu nay lya chon pham vi
khong gian la khu KTQP khu vyc Tay Nguyén, tap
trung danh gid xu huéng ctia BDKH (biéu hién qua
yéu t6 nhiét do, lugng mua) va dy doan cac anh hudng
ctia né dén tinh hinh canh tac tai khu vuc nghién ctu,
tap trung vao cay ca phé, gbp phan vao viéc xay dung
cac giai phap thich tng hiéu qua. Viéc danh gia nay
dac biét quan trong cho cidc Doan KTQP dé dam bao
muc tiéu giam nghéo va én dinh dan cu, cting ¢ thé
tran quéc phong tai cdc dia ban ving siu, ving xa,
bién gidi.

2. KHU VUC, PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién ciiu

Khu vyc nghién ctu tp trung vao 5 xa Quang Tryc,
Quéng Tam, Pik Buk So, Pk Ngo, x4 DPik Sin tinh
Lam Dong (thudc huyén Tuy Diic va huyén Dik R'Lap,
tinh Dak Nong ca). Pay la dia ban cta hai khu KTQP
truc thudc Trung doan Quéng Truc va Pak Ngo. Khu
viic huyén Tuy Ptic cii ¢6 dia hinh phic tap (ving cao
nguyén bazan, go doi nui thép, thung ling bdi tu), khi
héu cao nguyén nhiét d6i dm véi hai mua ro rét, song
su6i kha nhiéu nhung luu lugng phu thudéc mua. Khu
vuc xa Dk Sin ¢6 lgi thé ddt do bazan va khodng sén.

2.2. Phuong phdp nghién citu

Nghién ctu dugc tién hanh trén quan diém hé
théng va lién nganh, nhim dam bao viéc danh gid tac
dong ctia BDKH bao quat ca yéu t8 tu nhién, kinh té
- xa hoi va quéc phong. Hai céch tiép can chinh dugc
st dung 1a tiép cdn dya trén hé sinh thai (Ecosystem-
based Adaptation - EbA) va ti€p cin dya vao cong dong
(Community-based Adaptation - CbA). Cach tiép can
EbA giup phan tich tac ddng cua BDKH lén cdc thanh
phén va toan b hé sinh thai n6ng nghiép - 1am nghiép
tai khu vyc nghién ctdu, tu d6 xac dinh cac giai phap
thich ing phtt hgp v6i dic diém sinh théi dia phuong.
Trong khi d6, CbA nhin manh vai tro cta cong dong
va can b Doan KTQP trong viéc tham gia danh gia,
xac dinh nhu ciu va thyc hién cac bién phép thich tng,
dam béo tinh kha thi va bén viing.

Quy trinh danh gia tac dong BDKH dugc x4y dung
dua trén huéng dan cta Uy ban Lién chinh pha vé
BDKH (IPCC), nhung c6 diéu chinh dé€ pht hgp véi
diéu kién dic tht ctia cdc khu KTQP. Cu thé, quy trinh

gom: (i) xdc dinh kich ban BDKH theo RCP 8.5 do
B Tai nguyén va Moi trudng cong bd nam 20205 (ii)
phén tich hién trang va du bao xu thé BDKH dén ndm
2044 va 2099; (iii) danh gid tdc dong hién tai va tuong
lai theo nganh, vung dia ly va hé sinh thai; (iv) t6ng
hgp v kién cdc bén lién quan nham dé xuét giai phéap
thich tng.

P& phén tich biéu hién cia BDKH, nghién ctu st
dung phuong phap phén tich xu thé tuyén tinh (xt =
b0 + blt) nhim x4c dinh mtc d6 bién ddi ctia nhiét
do va lugng mua, két hop vdi viée tinh toan céc chi sé
cuc doan khi hiu nhu nhiét do t6i cao/thdp tuyét déi,
$6 ngdy nang néng, mua lén. D liéu st dung bao gom
chudi s liéu khi tugng - thiy vin giai doan 2004-2024
tai khu vuc khao sat.

Bén canh do, nghién ctiu con két hgp nhiéu phuong
phép dinh tinh nhu phuong phép ké thua tai liéu (t8ng
hgp, chon loc va phén tich cac cong trinh khoa hoc,
bdo cdo, ban do, dnh vién tham va di liéu lién quan
dén khi hiu, tai nguyén va phat trién KTQP); Phuong
phdp diéu tra, khdo sat thuc dia (thu thép s6 liéu vé
hién trang san xuét, st dung nudc, ha tdng va sinh ké
clia ngudi dan); Phuong phap tham van y kién chuyén
gia (phong vén cac can bo khi tugng, nong nghiép,
quéc phong va lanh dao dia phuong d€ déanh gid xu
hudng khi hiu va hiéu qua cac bién phdp thich Ging);
Phuong phap danh gia nhanh néng thén ¢é sy tham
gia (Participatory Rural Appraisal - PRA) (t8 chuc
thao ludn nhém, ban d6 hoéa va lap so d6 dong thoi
gian d€ thu thap thong tin ti cOdng dong); Phuong
phdp phong vén ciu tric va ban cu tric (thu thap da
liéu dinh tinh va dinh lugng vé tic dong khi hiu, ning
sudt ciy trong va kha ndng thich Gng ctia ho dan).

Su két hgp gitia cac phuong phéap trén gitp dam
béo tinh khach quan, toan dién va phu hgp véi ddc thu
ctia khu KTQP vung Tay Nguyén - noi c6 diéu kién ty
nhién, kinh t€ va xa hoi da dang, gdn 1ién véi nhiém vy
phat trién va bdo vé quéc phong.

3. KET QUA VA THAO LUAN

3.1. Hién trang diéu kién ty nhién va ddc diém
kinh té - xd hgi khu vic nghién ciru

Khu vyc nghién cttu ¢é dia hinh da dang, khi hau
nhiét d6i ém hai mua ro rét va hé thdng song sudi day
déc. Céc Trung doan Quang Truc va Bak Ngo co vai
tro quan trong trong viéc phét trién kinh t€ - xa hoi gan
v6i qudc phong an ninh, hé trg 6n dinh dan cu, phat
trién san xuit cdy cdng nghiép lau ndm nhu ca phé, hd
tiéu, mdc ca, bo, sdu riéng.

Trung doan Quang Truc co tru s6 tai Bon Bu Dar,
xa Quang Truc, tinh Lam Pong. Pon vi nay quén ly
cham sdc 500 ha ca phé, 60,3 ha méc ca, 135,87 ha bg
va hon 1.000 ha riing. Dan s6 7.031 h$/28.055 nhan
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Bang 1. Kich ban RCP 8.5 tai Dak Nong

TT Xu huéng 2046 - 2065 2080 - 2099

1 | Trung binh c4 nam 1,9 (1,4 -2,6) 3,5(12,8-4,4)

2 | Trung binh mua Pong (thang 12 - 2) 2,0 (1,6 -2,5) 3,4(2,7-42)

3 | Trung binh mua Xuan (thang 3 - 5) 2,0 (1,4-2,7) 3,6 (2,8-4,7)

4 | Trung binh mua He (thang 6 - 8) 1,9 (1,3-2,7) 3,5(2,7-4,6)

5 | Trung binh mua Thu (thang 9 - 11) 1,9 (1,4-2,6) 3,3(2,6-44)

1 | Trung binh ca nam 12,7 (4,0 - 21,6) 20,3 (13,4-31,9)

2 | Trung binh mua Pong (thang 12 - 2) 11,2 (-4,1 - 25,9) -10,0 (-27,4 - 4,7)

3 | Trung binh mua Xuan (thang 3 - 5) 3,0(-7,4-14,8) 6,7 (-11,9 - 26,2)

4 | Trung binh mua He (thang 6 - 8) 17,6 (10,5 - 25,0) | 22,6 (12,7 - 34.,6)

5 | Trung binh mua Thu (thang 9 - 11) 11,2 (-9,8 - 28.8) 28,8 (8,8-51,7)

6 | Mua kho (thang 11 - 4 nam sau) -5 -5

7 | Mua mua (thang 5 - 10) 5-25 15-30

8 | Luong mua ngdy 16n nhit Rx1day 15-25 25-40

’ 2?1225 lén nhit RxSday 1923 23-40
Niéng nong 40-70 75 - 90

2 | Néng nong gay git 40-70 80 - 100
S6 thang han han tang tdng

Nguoén: Kich bdn BDKH phién ban nam 2020, Bo TN&MT

khéu, v6i 27 dan tdc, trong d6 dan toc Kinh chiém 65%, M'Nong 18%. Ty 1é ho
nghéo 20,6%, ho can nghéo 12,9%. Co s& ha ting da dugc dau tu cai thién ddng ké
v6i 90% dudng bé tong hoa, 98% dan s6 co dién, 95% c6 nude hgp vé sinh . Tuy
nhién, dia ban xa Quang Truc con chiu anh hudng ctia gié manh ti thang 11 dén
thdng 4 va mua 16n kéo dai tii thang 5 dén thang 10 hang nam.

Trung doan Dak Ngo c6 tru sé tai thon Tan Binh, xa Dak Ngo, tinh Lam Dong.
Don vi nay quan 1y 2 xa (bdk Ngo va Dk Sin) va c6 08 doi san xuat. Tong dién tich
datlam nghiép va dét riing dugc giao la 3.198,76 ha, trong d6 da phét trién 1.069,19
ha vudn ciy cong nghiép (cao su, ca phé, diéu, bai 16i). Dién tich ca phé v6i kinh
doanh 1a 371,56 ha, ca phé cheé trong xen diéu 112,89 ha. Thu nhép binh quén 6,5
triéu dong/ngusi/thang. Tuy nhién, khé khan va thach thtic chinh la dia hinh dat
déc, kha nang giti nudc kém do dién tich riing suy gidm, dudng giao thong xudng
cdp, va ho dap thuy lgi quy mé nho khong dam bado nudc tudi cho vuon ca phé, dan
dén nang suit thép.

3.2. Xu hudng BDKH tqi cdc Poan KTQP khu vic Dik Néng

3.2.1. Kich ban BDKH 2020 tai khu viic nghién ctiu RCP 8.5

Theo kich ban RCP 8.5, nhiét d trung binh nam tai khu vyc khao sat dy kién
tang 1,9°C vao thai ky 2046-2065 va 3,5°C vao nam 2099 [7]. Lugng mua trung
binh ndm c6 xu huéng ting (12,7% vao 2046-2065 va 20,3% vao 2099), nhung
lugng mua mua kho (thang 11 - thang 4 ndm sau) lai c6 xu huéng giam 5%. S6
thang han han va ngay ndng néng gay git ciing taing ddng ké, dat 40-70 ngay vao
2046-2065 va 80-100 ngay vao 2080-2099 (Bang 1).

3.2.2. Nhiing biéu hién ciia BDKH tai khu viic nghién ciiu

Két qua Hinh 1 thé hién trong dai han, nhiét d6 trung binh nam tai khu vuc
khéo sat c6 xu hudng ting déu, rd rét va 6n dinh, thé hién qua trinh 4m 1én toan
cdu dang gia tdc manh. Phan tich chudi di liéu 96 ndm (2004-2099) cho thédy
duong xu hudng nhiét do c6 do ddc 16n, dic biét tit sau ndm 2040 khi nhiét do
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thuong xuyén dat va vuot
26°C, tham chi vugt 27°C
vao cudi thé ky. Theo kich
ban RCP 8.5, nhiét do trung
binh nam dy kién ting
1,9°C trong giai doan 2046-
2065 va 3,5°C vao giai doan
2080-2099, vé6i dao dong ti
2,8-4,4°C. Mtic ting phan
bé tuong doi dong déu gitia
cdc mua: mua xudn tang
3,6°C, mua he tang 3,5°C,
mua dong tang 3,4°C va mua
thu ting 3,3°C vao cudi thé
ky XXI. Cu thé, miia mua
(thang 5-10) ghi nhan xu
huéng ting nhiét do manh
va lién tyc: giai doan 2004-
2044 tang hon 2°C (dat gan
26°C) va dén cudi thé ky co
thé tang gin 4°C, dat gin
28°C, lam thay déi ro dic
diém khi hau truyén théng
clia mua mua. Trong khi do,
mua kho (thang 11-4) ting
nhe khoang 1°C trong giai
doan 2004-2044 nhung c6
thé tang gin 4°C vao cudi
thé ky, v6i nhiéu nam vugt
24-26°C.

Su gia tang nhiét do vao
mua kho khong chilam ting
b6choinudc va thiéuhutdm
nghiém trong, ma con gay
ap lyc 16n cho san xudt cay
cdng nghiép, dic biét la ca
phé - loai ciy vén nhay cam
vGi nhiét dd cao va kho han
kéo dai. Bi€u hién xu hudng
bién d6i cta lugng mua
trong Hinh 2 cho thay trong
dai han, lugng mua trung
binh ndm tai khu vyc khao
sat ¢6 xu hudng ting rd rét,
song di kem véi sy phin bo
khong dong déu va cudng
dé mua cyc doan gia tang.
Theo kich ban RCP 8.5, tdng
lugng mua trung binh nim
du kién tdng 12,7% vao giai
doan 2046-2065 va 20,3%
vao giai doan 2080-2099,
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Hinh 2. Xu huéng dién bién tong lugng mua trung binh 96 nam (2004 - 2099) é Dak Nong

v6i bién do dao dong tit 4-32%. Tuy nhién, mua kho
(thdng 11-4) lai thé hién xu hudng gidm nghiém trong,
vdi lugng mua trung binh mua khé gidm khoang 5%
trong ca hai giai doan va giam dén 10% vao cudi thé ky.
Dt liéu giai doan 2004-2023 cho thdy lugng mua mua
kho da gidm déng ké, nhiéu nam ghi nhén t6ng mua
dudi 300 mm, thidm chi dudi 200 mm nhu nam 2026
va 2039, phan anh tinh trang han han ngay cang gay
gat. Tu gitia thé ky XXI trd di, s6 nam kho han dy bao
chiém uu thé, giy thiéu nudc nghiém trong cho san
xuét ndong nghiép. Ngugc lai, mua mua (thang 5-10) c6
xu huéng ting tong lugng mua ti 5-30%, nhung bién
dong manh gitia cic ndm vd&i nhiéu dgt mua cuc 16n
vugt 3.000 mm/nam, xen ké cac nim mua giam dudi

1.500 mm. Pang chu y, cuéng d6 mua cuc doan tang
manh, khi lugng mua mét ngay 16n nhit (Rx1day) va
ndm ngay l6n nhit (Rx5day) déu tang 25-40% vao giai
doan 2080-2099. Su két hgp gitta gidm mua mua khd
va tang mua cyc doan mia mua cho thdy khi hau khu
vic dang tré nén bat 8n hon, lam tang rai ro kép: han
hén nghiém trong trong mua kho va li lut, sat 16 trong
mua mua, de doa nghiém trong dén san xudt ca phé
va hé théng sinh ké tai khu vuc nghién ctu. So véi cac
ving ca phé khac & Tay Nguyén nhu Cu M'gar (Pak
L&k) hay Di Linh (Lam Pdng), khu vyc Bik Nong ¢
bién do dao dong khi hau 16n hon, mua kho gay gat
hon do vi tri dia hinh thép va gié kho Tay Nam manh.
Diéu nay giai thich vi sao ning suit ca phé tai khu vuc
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KTQP thap hon 15-25% so véi cac viing trung tam. Xu
thé nay tuong ty mot s6 vung trong Robusta & khu vic
T4y Nguyén, noi cing ghi nhin tinh trang gidm néng
sudt do kho han va nhiét do cao vugt nguong sinh ly
cay trong.

3.3. Ddnh gid dnh hudng ciia cdc yéu t6 BDKH dén
hién trang nding sudt cdy trong va dy bdo sdn lugng
cdy ca phé trong cdc nam tiép theo

3.3.1. Hién trang ndang sudt ca phé trong nhiing nam
gdn day

Trong gan hai thip ky qua (2004-2023), nang suat
ca phé tai khu vuc khu vuc nghién ctiu, dac biét trén
dia ban hai Trung doan Quang Truc va Dak Ngo, nhin
chung & muic thip va khong &n dinh so véi tiém ning.
Téng dién tich ca phé cta hai Poan KTQP nay khoang
1.000 ha, nhung ndng sudt trung binh chi dat 6,9 tan
qua tuci/ha, thdp hon dédng ké so véi miic 16-20 tin/
ha tai cdc ving trong trong diém nhu Cu M'gar (Bak
L3&k). Su chénh 1éch 16n nay cho thdy san lugng ca phé
tai khu vyc nghién ctiu dang bi anh hudng nghiém
trong bdi diéu kién khi hiu bit 1gi. Trong cdc nam kho
han cyc doan nhu 2015-2016 va 2019-2020, nang sudt
ca phé giam tif 15-25% so véi trung binh nhiing ndm
mua thuén 1¢i, do ciy bi thiéu nudc tudi, rung hoa va
qué non, nhan nho. Hién nay, vao cao diém mua kho,
cac Trung doan chi dam bao nudc tudi cho khoang
2/3 dién tich ca phé, din dén ning sudt bdp bénh va
hiéu qua san xudt suy giam. Thiét hai kinh t€ uéc tinh
khodng 191-275 ty dong moi vy, chua tinh dén chi phi
phat sinh cho cdng tdc tudi tiéu va phuyc hoi ciy trong.

Dt liéu khi hdu 20 nim (2004-2023) va kich ban
RCP 8.5 cho thdy BDKH tai khu vic khéo sat thé hién
rd qua xu hudng tang nhiét do, gidm lugng mua mua
kho va gia ting hién tugng thdi tiét cuc doan. Nhiét
dod trung binh ndm tai khu vyc da ting gin 1,0°C, ti
22,8°C (nam 2004) 1én 23,7°C (nam 2023). Dy bdo dén
nam 2044, nhiét do trung binh c6 thé dat 25°C, va dén
nam 2099 c6 thé vugt 27°C. Déng chi y, s6 ngay nang
néng trén 35°C da ting nhanh, tit mdc trung binh 15-
20 ngay/nam giai doan 2004-2010 1én 40-50 ngay/nim
giai doan 2016-2023, va dugc du bdo dat 40-70 ngay/
nam vao thoi ky 2046-2065. Trong khi d6, tdng lugng
mua muia kho (thang 11-4) giam ro rét, nhi€u ndm ghi
nhén lugng mua chi con 200-300 mm, gy ra thiéu
nudéc nghiém trong trong giai doan céy ra hoa va dau
qué. Ngugc lai, lugng mua mua mua (thing 5-10) lai
bién dong manh, c¢é xu hudng tang nhung tip trung
doén dap trong thoi gian ngan, lam gia ting nguy co
mua trai mua, 1 lut va rda troi dat. Su két hgp cua
nhiét d6 tdng cao, ndng nong kéo dai, gidm mua mua
kho va mua cyc doan mua mua da lam réi loan chu ky
sinh trudng, gay rung hoa, gidam dau qua va suy giam
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ndng sudt ca phé tai caic Poan KTQP khu vuc nghién
ctu. Diéu nay khing dinh ring BDKH trong giai doan
2004-2023 da va dang la tdc nhan tryc tiép lam suy
gidm sdn lugng ca phé thuc té, gia tang chi phi chim
soc cho cay, dong thoi dét ra yéu ciu cp thiét vé cac
gidi phap thich ting trong san xuit.

3.3.2. Dy bdo xu hudng nang xudt ca phé giai doan
2024-2099

Cac nghién ctiu trong va ngoai nudc déu khéng dinh
ndng suét ca phé chiu anh hudng manh cta ba yéu té
khi hiu chinh: nhiét do, lugng mua va phan b6 ngay
mua/ning. Trong do, nhiét do ting vugt ngudng toi
uu la nguyén nhén tryc tiép lam gidm ning sudt & ca
Arabica va Robusta (T. H. Nguyen and T. M. Ho, 2021).
Theo Jarrod Kath va cdng sy (2020), Robusta dat ning
sudt cao nhat khi nhiét d¢ trung binh nam duéi 20,5°C;
vugt 25°C, ndng sudt gidm tSi 50%, va moéi 1°C tang
thém trén ngudng 24°C (ngay) hodc 16°C (dém) lam
ndng sudt giam khoang 14% (Jarrod Kath va cong su,
2020). DGi v6i Arabica, ting 1°C vao ban dém c6 thé
lam gidm t6i 50% san lugng (Kizito Makoye, 2015).
Muia ciing tdc ddng hai chiéu: mua déu trong mua sinh
trudng giup ting nang suat, nhung mua qua nhiéu hodc
sai thoi diém, dic biét trong mua hoa, lam rung hoa va
gidm nang sudt hon 25% (Jarrod Kath va cong su, 2020);
ngugc lai, thi€u mua hodc mtia kho kéo dai cing khién
san lugng giam 15-25% (Pinh Thi Lan Anh va cong su,
2020; Christian Bunn va cdng sy, 2014). Bén canh dé,
sy thay ddi trong s6 ngay mua va nidng anh hudng truc
tiép dén chu ky sinh trudng: mua kho cin du nang dé
kich thich ra hoa dong loat, song néu kéo dai qua lau sé
giy han, con mua trai mua lam léch pha sinh truéng va
gidm du qua.

Theo kich ban RCP 8.5, khi nhiét d¢ trung binh tang
thém médi 1°C, ning suét ca phé Robusta c6 thé gidm 10-
15%, va néu nhiét do ban ngay vugt 30°C hodc kéo dai
nang néng >35°C, muic giam c6 thé trén 25%. Cling véi
dé, lugng mua va phan bd ngay mua - nang tr§ nén bét
6n dinh, v6i xu huéng mua cyc doan, miia kho kéo dai
va tang s0 ngay nang lién tuc, 1am gia ting han han, rung
hoa - qua va giam chét lugng hat. Nhu vay, BDKH dang
lam mAt cAn bang nhip sinh hoc ctia cay ca phé, dan dén
nang sudt giam 16 rét; viéc diéu chinh ky thuat canh tac,
chon giéng chiu nhiét va 4p dung mo hinh tudi - che
béng thich ting khi hju 13 hudng di tat yéu cho san xuat
ca phé bén viing & Tay Nguyén..

3.4. Dé xudt cdc gidi phdp giam nhe, thich iing véi
BDKH tai cdc Doan KTQP khu vuc khdo sdt

Két qua nghién ctu cho thay, BDKH dang lam gia
tang ro rét cac rui ro khi hdu nhu ning néng kéo dai,
kho han va mua cyc doan, tac dong tryc tiép dén ning
sudt va hiéu qua san xut ca phé tai cic Doan KTQP
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Hinh 3. Quy trinh sdn xudt phan bon hitu co vi sinh tif phy phdm néng nghiép

khu vic Bik Nong. Do vay, can xay dung hé thdng giai phdp thich ting tong
hgp, phtt hgp véi diéu kién ty nhién - xa hoi va ndng lyc quan ly ddc thu cta
khu KTQP.

Trudc hét, tap trung vao d6i méi quy trinh canh tidc nhdm st dung tai
nguyén hiéu qua va gidm phat thai. Cac Doan KTQP cén ap dung cong nghé
tudi tiét kiém (nho giot, phun mua gian doan) giup giam 25-35% lugng nudc
tudi va tiét kiém 15-20% chi phi ning lugng, dong thoi duy tri dd &m dat 6n
dinh trong mutia kho. St dung phan bén hitu ¢o - vi sinh ti phu phdm nong
nghiép (vo ca phé, canh tia, phan chuéng) giup ting ham lugng hiiu co dat
0,3-0,5%, giam phat thai khi nha kinh khoang 0,4 tdn CO,eq/ha/nam va cai
thién ndng sudt 10-15% so vGi nén dit canh tic hda hoc. Trong xen céy che
bdéng nhu sdu riéng, mic ca, bo hodc hé tiéu gép phan giam nhiét do bé mat
dat 2-3°C, giam bdc hoi nudce va da dang hda nguén thu nhép, qua dé ting
kha nang chéng chiu ctia hé sinh thai néng nghiép (Hinh 3).

Dé thich ting v6i BDKH va ning cao ning suét ca phé, cic Boan KTQP
khu vyc nghién cttu can dau tu dong bo ha ting san xuidt nhu xay mdi va céi
tao duong giao thdéng, hé théng dién, cap nudc va ho dap thay loi (Trung
doan Quéng Tryc: xdy 4 ho, nao vét 22 ho; Trung doan Pik Ngo: xdy 3 ho,
cai tao 21 ho). Dong thai, ap dung md hinh canh tac bén viing véi hai trong
tam chinh: (i) st dung nudc tiét kiém va hiéu qua thong qua di€u chinh lugng
tudi theo tling giai doan sinh trudng (120-600 L/gdc), tudi dudi sau mua nho
va tudi b6 sung ddu mua mua khi han kéo dai, két hgp thiét ké hd c6 xa ddy dé
tang kha ndng tich tri nudc; (ii) st dung phan htu co vi sinh nham giam phu
thudc phan vo cd, tdn dung phu phdm nong nghiép (vo ca phé, canh tia, phan
chudng) dé€ san xuit phan hiiu co sinh hoc, bén 2-3 dgt/ndm két hgp bon qua
14 gitip phuc héi cay, cai thién do phi dit va nang cao chét lugng hat ca phé.

Thuc ddy md hinh canh tac trong xen canh (nhdm ting ning sudt va da
dang héa sdn phdm): Trong xen cdc loai cdy nhu ho tiéu, sdu riéng, mic ca,
bao gitp tdn dung khong gian, ting tong san lugng, cai thién chit lugng dit va
kiém sodt sdu bénh; cAn quan tdm lya chon va bé tri phtt hgp cay trong xen
pht hgp véi diéu kién khi hau, thd nhudng; Di€u chinh mét do trong va b
tri khong gian hgp ly d€ tranh canh tranh dinh dudng va dnh sing cta cac
loai ciy; Vuon ca phé nén c6 do déc <15 do, ngudn nude tudi 6n dinh, ting
dat day va thodt nudc tot.

Dé€ thuyc hién diéu do, cin hudng téi tao khung diéu kién thuan lgi cho
viéc trién khai va nhan rong cdc m6 hinh thich ting. Can ban hanh chinh
sach tin dung xanh va hoé trg tai chinh cho cdc don vi, ho san xudt trong khu
KTQP dé diu tu cong nghé tudi tiét kiém, ché bién hitu co va ning lugng
tai tao. Bén canh do, ting cudng hoat dong khuyén ndéng, dao tao va chuyén
giao cong nghé thong qua mo hinh lién két “nha nudc - doanh nghiép - Poan
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KTQP - noéng h¢’, gitp nang
cao nang luc quan ly va ky nang
canh tdc bén viing cho nguoi
dan. Cuéi cung, can xay dung
co ché phéi hop lién nganh gita
quéc phong, néong nghiép va
tai nguyén - mdi trudng, nham
16ng ghép cac muc tiéu thich
tung BDKH vao quy hoach phat
trién KTQP, bao ddm dong thoi
hiéu qua kinh té, 6n dinh xa hoi
va ciing ¢§ thé trin qudc phong
vung Tay Nguyén.

3.5. Han ché va huéng
nghién citu trong tuong lai

Nghién ctiu nay tuy da cung
cdp nhiing bang chiing dang tin
cdy vé xu huéng BDKH va tac
ddng ctia n6 dén san xult ca phé
tai cac khu KTQP khu vuc Tay
Nguyén, song van ton tai mot s§
gi6i han nhat dinh. Chudi s6 liéu
khi tugng - thay vin giai doan
2004-2024 con tuong d6i ngan so
vGi yéu cdu clia cdc phan tich khi
hau dai han, nén c6 thé 1am tang
sai sO trong viéc dy bdo xu thé
dén nam 2099. Mang luéi tram
quan trac khi tugng con thua va
phén b6 khong déu, chu yéu tép
trung tai trung tam huyén, chua
phén dnh dugc sy khac biét vi
khi hau gitia cac khu KTQP c6
dia hinh da dang. M6 hinh du
bado khi hau theo kich ban RCP
8.5 st dung dit liéu c6 do phan
giai khong gian 10x10 km, dan
dén kha nang “lam m¢” mot s6
déc trung khi hiu cyc bo. Ngoai
ra, nghién ctiu chua tich hop day
du cic yéu t8 kinh t€ - xa hoi va
dédc thu quan su - qudc phong,
nhu bién dong déan cu, thay d6i
co cdu cay trong, hodc ha tdng
thay loi ndi ving, vao trong mo
hinh danh gid tinh dé bi t6n
thuong va kha nang thich ting.

TU nhing giéi han trén,
huéng nghién ctiu trong tuong
lai cin tap trung mé rong pham
vi di liéu va ting cudng tng
dung md hinh m6 phong dé



S

Dadu tu ha tdng, moé hinh tudi tiét kiém, chon giong phu hgp, trong
xen che béng va ting dung khoa hoc kj thudt dé bdo ddm phdt trién
bén viing cho cdc viing ca phé Tdy Nguyén

e

nang cao do tin cdy va tinh chi tiét cia két qua. Cu thé, cin tang
mat do va thoi gian quan trdc khi tugng, két hogp da liéu anh
vién thdm va GIS d€ mo phong bién dong nhiét - im & quy mo 16
san xudt. Dong thdi, nén ting dung cdc mo6 hinh sinh trudng cay
trong nhu AquaCrop hodc DSSAT nhim lugng héa méi quan hé
gitia cdc yéu t6 khi hdu va ning suft ca phé Robusta. Nghién ctu
tiép theo cling nén tich hgp cac phén tich kinh té - xa hoi, quéc
phong va quén ly tai nguyén d€ danh gia toan dién hon vé tinh
dé bi t6n thuong ctia cdc khu KTQP. Bén canh d6, viéc thi diém
va danh gid hiéu qua cdc mo6 hinh canh tac thich tng dua trén hé
sinh thai (EbA), nhu tudi tiét kiém, trong xen cdy che bong va
quan ly dét hitu co, sé gép phan cung cip bang chiing thuc tién
phuc vu quy hoach phat trién nong nghiép thich ting v6i BbDKH
trong cac khu KTQP vung Tay Nguyén.

4. KET LUAN

BDKH da gay ra nhiing thiét hai r6 rét cho san xudt ca phé
tai cdc Poan KTQP khu vic Nam Tay Nguyén trong giai doan
2004-2023. Nhiét d¢ trung binh ting gin 1°C, s6 ngay ndng
noéng trén 35°C tang gdp do6i va nhiéu nam xdy ra han kéo dai
da khién nang sudt ca phé giam 15-25% so véi trung binh viing
T4y Nguyén. Han han, thiéu nudc tugi va mua trdi mua trong
giai doan ra hoa da lam cédy rung hoa, qua non, suy giam chét
lugng hat va thiét hai kinh t€ 16n cho dia phuong.

Theo kich ban RCP 8.5, giai doan 2024-2044, nhiét do trung
binh dy kién ting thém khoang 1,2°C, lugng mua mtia kho giam
5-10% va s6 ngay nang noéng dat 40-70 ngay/nam, lam nang sudt
ca phé ¢4 thé gidm 15-25% so v6i hién nay. Sang giai doan 2045-
2099, nhiét d¢ tang 3-3,5°C, s6 ngay niang néng dat 80-100 ngay/
ndm va mua kho kéo dai 4-5 thang, khién nang suit Robusta c6
thé gidm 25-30% va Arabica giam t6i 40-45%.

Nhu véay, BDKH khong chi la nguy co ma da trd thanh tic
nhén tryc tiép lam suy giam ndng sudt va chét lugng ca phé tai
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Khu vyc khdo sat. D€ thich ting va bdo dam
phét trién bén viing, cdn dong thoi diu tu
ha tang thuy 1gi, m& rong ho chda nudc, ap
dung m6 hinh tuéi tiét kiém, chon giong
chiu han - chiu nhiét, trong xen che bong
va tdng cudng ting dung khoa hoc ky thuat,
huéng t6i hé thdng canh tdc thich Gng véi
khi hau cho cac vliing ca phé Tay Nguyén.

Loi cam on: Cdc két qud nghién ciiu
cia bai bdo da trich va s dung tu liéu ctia
Dé tai “Nghién ciiu danh gia ddc trung cia
xu hudéng BDKH khu vic mién Trung, Tdy
Nguyén phuc vu qudn Iy va phdt trién bén
viing cdc khu kinh té€ - quéc phong’u
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