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Economics

DATABASES MODELS APPLICATIONS
L v e
— Crop Models F—— Sensitivity [—
Analysis
Soil
Seasonal Strategy
SUPPORT SOFTWARE i
Analysis DSSAT User Interface
] Crop Rotation /
He
Weather Analysis
GIS Linkage

Experiments

i

Pests

Genetics

Economics

1-1. DSSATEF /LD T L —LTU—7

il

. . . Fertilizer
Land preparation Scaling plot size

application

Fertilizer and Manure Manure application Control plot Farmers and research
application team

1-2 BRI O

b SEAREIRE) L OVERER A~ OGEE BB IR

MEEITHI S e L M LT, RIREBI R G 2 5 BT B B HERHC B 5 0T
7L BT — I SO 12 DT — X DI E A —F R K OH —FBIEFERF L R T -
1o BRI IIMEAEREIC T2 LT SR T — 2 1T 2 9 FEE R 2, L LA, £
DR, 7 =2 ODRPEZMTET DT, b D WITRER TR ZAT 5 720D A AHEED D WVIET 4
NEY T OFESEEFHLTOL ZEBBELbND, UEEHER, o RELHFEDO TN
R FIEO %) &5t L7t & LB R RS PRIT — 4 | K5 & T DRIV THIE(
T5 L ToTe, WEEIFIZINHITESE ML TORUKEB O RIS 2 D HBIT
DVTHHEAT .,

[ PRk 27 F 5 I 5 2] [160531]




iz, AFEIE, Ta. KUEETREO TRIFHMEFIEOBRIE ] OXBEEB) O REHEAFE~DFE
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Kpalgun, Yoggu ® 5 2 I = =7 4 ZTNENDOFEHL, B L UOGHERNSR L 2o 725, 4 DDk
FHRVEM OV EI S 2R LTS, £7-K 1213, ThEhD a2 =T 1 IZB I 5FnEh
OIEY, AR - SREHH, B, TFRE, T BEEw. OFEMEIEEZ R LI D THD, b
DIEFEIG G, hUERaY PAALE, A, E—F v YRKRBEET, FEAEODIIa
=T 4 TR SN TWD Z bbb, Fi2, [FRRICEREDO HEOEHH 2 W ITHHEEIZ DWW T
A A TN LTz, R 1-31%, 5 a2 2 =7 412817 5 BHE P JOBHERROEIG 2R L7
LOTHD, BRNPOLHALNR LI, BEFT HDOHEEHR - HEEICL D Z &0 o0
DFiEEMBA DY, REWREEZ{T> TSI EBRHLNTHD, 9 >0 HHEEH - HHEE
DOHFTYH, T 7 HX =KD, ALFIERIO/EH, RfE b —MRiy e T - BHEIETH
By A FE2—%E LT, (LFEEEOMBIZONWTORERERAIND Z EBLhoT,

ibzago, AFHENPDHO PR Tome i E A, KREE TR, KBRS T ORBBEE:
MHT =2 G AEET N 2 AW TRIREB O REAEICEZ D EZ T 5L L blT, &
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F1-1. FAENSRIIa=T+

Proportion of farm plot in community (%)

Commaniy NomberofTE
households
Maize Rice Cotton Pepper
Zagua 44 18 30 40 10 20
Cheshegu 26 10 43 14 0 43
Daboshie 32 13 70 15 0 15
Kpalgun 112 45 25 30 25 20
Yoggu 219 86 25 35 20 20
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#1-2. AR 2= 4 I1CBITDIEHEIG

Common name Al

of crop Botanical Name Communities Yoggu Kpalgun Zagua Cheshegu  Daboshie
Maize Zea mays L 50 23.4 21.3 22 23.8 229
Cowpea Vigna ungiculata (L.) Walp 5 2.1 - 6.8 - -
Sorghum Sorghum bicolor
4 43 - - 4.8 2
L. Moench
Rice Oryza sativa 35 14.9 14.9 13.6 19 18.75
Okra Hibiscus esculentum L. 3 2.1 2.1 1.7 - -
Groundnut Arachis hypogea L. 31 12.8 14.9 18.6 - 14.6
Cotton Gossypium
12 - 43 8.5 14.3 42
hirsutum L.
Bambara Beans ~ Voandzeia subter-ranea (L.) Thouars 3 2.1 - 34 - -
Soya Beans Glycine max (L.) Merr. 13 2.1 - 8.5 4.8 12.5
Pepper Capsicum annuum (L.) Millsp. 20 10.6 14.9 - 23.8 6.25
Yam Dioscorea spp. 34 17 19.1 13.6 9.5 14.6
Millet Eleusine corocana L 5 6.4 - - - 42
Cassava Manihot esculanta Krant 3 2.1 - 34 - -
Tobacco Nicotiana rustica 4 - 8.5 - - -
Total 100 100 100 100 100

#F1-3. BRI 2=7 41285 HEOEHES 5 WVIIHHEE D L 0ElG

Study communities

Land and soil
preparation Yoggu Kpalgun Zagua Cheshegu Daboshie ComrﬁLlllnities

Composting 13.2 15.5 13.6 12.1 7.3 12.5
Animal manure 14.7 15.5 15.2 12.1 10.9 13.9
Chemical fertilizer 14.7 17.2 19.7 21.2 18.2 17.9
Turning weeds under 13.2 1.7 6.1 3 16.4 8.2
Mechanized ploughing 16.2 20.7 19.7 21.2 18.2 18.9
Animal traction 4.4 3.4 6.1 9.1 10.9 6.4
Crop rotation 16.2 17.2 17.9 12.1 16.4 16.8
Total 100 100 100 100 100 100

c. [EEEARERISE) O BRI
WEAEREIC| & ki, GIS ZRIH L, THFIH - HESMO~ vy B 7B LU AT 729
O T HIAEIREE L RIS BT 5 — IR T — # DEG &2 1T o 1o F7RIRFICBIHBUFIZ L 5 AR T
— X2 OG, SOIHET — X ZIUE Lo &aiTo 72,
1-31%. 9 SDOKEMFEEEIR L., Diversity * Density « Frequency @ =i Sl L= 8 D
Thd, 1413, ThD 9 OOEMEOFIH AN EZ 2 I 2=7 4 HTRLIELDTH D,
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CECAR-Africa Statistical
Department of Geography
University ¢

13-18 July 2015

1 Objective

Provide traming in Statistical Downscaling and DSSAT Crop Modeling for CECAR-Africa

Project Rezearchers in Ghana
2 Potential Trainees

University of Ghana
Dr. Kwadjo Owus
Mr=. Diana Boadi

Dr. Emmammel Attu Ms. George Owusu
Mr. Richmond Ametepe  Dr. Awere Gyekye
Dr. Adelina Menssh Dr. Owusu Barimah
M. Yiran Gerald

Mr. Botchwey Isaac
Ms. Rafiatu Abubakari

3 Trainers

Prof Srikantha Herath, UNU-IAS, Tokyo Japan
Dr. Geetha Moban, IR3S, University of Tokyo, Japan

4 Content of the Statistical Downsealing and DSSAT Crop Modeling

Statistical Downscaling
% Overview of what is out there

% Comparison and selection of statistical downscaling method

% Introduction (Physics/Statistics)
% Methodologies (Predictand Fields)
% Statistics hands on exercizes

% Comummicating results

% Hands on exercizes

DSSAT Crop Modeling
% Infroduction of Crop Models
% Termunologies in Crop Model
% Concepts in Developing Crop System Model
% Crop Sumulation Models of DSSAT
4 Setting Up 3 Crop Modsl (CERES-Maize)
% File System of the Model
% Input Data Requirements
< Cabibration and Validation of the Model
% Uncertainty and Rick Analysi:

ownscaling and DSSAT Crop Modeling
ce Development

Mr. Godfred Jasaw

5 Outline of Daily Trauung Programme
scaling

[Day 1] Monday, 13 July 2015 Statistical
Time Activities Traimer /Supporting Staff
09:00- 12.00 ~What & Ou There Prof. Srikantha Herath, UNU-IAS
2.00-1330 | Lunch
330-15:00 | Comparison and Selection of Stanstical Downscaling | Mr. Gerald Yiran, University of
Method Glam
T5:00- 1515 | Coffee Break
15:15-17:00 (Physics/Statistics)
University for Development Studies [Day 2] 14 July 2015 Statisical
Mr. Victor Lolig Ti Activites Tramer Sl
M. Mr. Frederick Davour 09:00- 12 (Prediciand Fields) Prof. Srikantha Herath, UNU-IAS
0 2.00- Lunch
Dr. Francis Obeng 330- tatistics Hands on Exercises M. Gerald Yiran, University of
Dr. Nartey Yeboah 5.00- offee Break Ghama
Dr. Samuel Donkoh 215 Besuls

[Day 3] 15 July 2015 Statistical

Time Activities
09:00 - 12.00 Hands on Exercise:
-1330 b
-15.00 Hands on Exercise:
T15.05 Coffee Break

515-17:00 ‘Hands on Exercises

Trainer Staff
Prof Srikantha Herath UNU-IAS

Mr. Gerald Yiran, University of
Ghana

Activities

Tramer Staff

15:15

_[Day 4] 16 July 2015 Crop Models Using DSSAT Seftware
Tune !
3

.00 - 12:00 Introducnon of Crop Models
n Crop Model

Bt Tunch
1 ‘Concepts in Developing Crop System Model
15 Coffee Break

7 Crop Simmlation Models of DSSAT

Dr. Geetha Mohan,
University of Tokyo

Mr. George Owusu,
University of Ghana

[Dn 517 July 2015 Crop Models Using DSSAT Software

Traimer Staff

0°00 12:00 SemngUpl(mp\lodel(CERES -Maize)
File System of the Model

12:00- 1330 Lunch

1330-15.00 | Input Deta Requirements
15:00-15.15__| Coffee Break

15:15 - 17:00 Calibration and Validation of the Model

Dr. Geetha Moban,
University of Tokyo

Mr. George Owusu,
University of Ghana

[Day6] 18 July 2015 Crop Models Using DSSAT Software

Time Activities
09:00 - 12:00 Uncertainty and Risk Analysis
-1330 Lunch

- 15:15 Coffee Break

00
3:30- 15.00 ‘Hands on Exercises
00

T

515-17:00 Fands on Exercises

Dr. Geetha Mohan,
University of Tokyo

Mr. George Owusu,
University of Ghana

X 1-6 ~L—=o2771 s T AOWE

® WHFEEEHE 1 OB HIFHE T
%@%éJrE‘Jﬁ’?‘/X’?“—U > 7. DSSAT {EMETWMICEET 2 bLb—=0 77 n 7T Ad, Y
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REZR U Y — R E DRI b BANB R L < | FEROEMNBIRIIHMEIZ T o 27— 738

X 1-7 L —=u 7 7a s T AOWE

IE STV Do T T2 72 R B
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No—=u 7 7ar o AOBE o7,
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BRI 2I2HTco T, KVEERSTZIT O 12D, HDWITZ DIFHRB 2T
G K 0BT 21T O 2 L L ote, THITOWTIR, HH), H—FBAFE KR O B 7>
OMLEFREZIGTHZEEZHEL TV, L LB LZENTIEAR TS Tzi%)é L, bk
#HE] [160531]
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Table 7: Soil Tension (kPa) and Moisture content (%) at 0-20 cm

Treatment T1(20cm x80cm) T2(30cmx80cm) T3(40cmx 80cm) T4 (50 cm x 80 cm)

Month Tension MC (%) Tension MC (%) Tension MC (%) Tension MC (%)

(kPa) (kPa) (kPa)
July 09.00 16.48 05.50 25.97 06.00 28.72 06.00 25.30
August 07.00 19.52 09.00 19.22 09.00 18.74 09.00 17.89
Sept 06.50 25.53 08.00 19.73 07.00 26.04 06.80 25.08
Oct 10.00 16.37 10.00 14.99 10.50 14.86 11.00 14.07
Mean 08.13 19.23 09.00 19.98 08.13 22.09 08.20 20.59
STDEV 01.90 04.55 01.00 04.52 01.76 05.68 02.26 05.54

Taken from Shaibu Abdul—Ganiyu et al., Greener Journal of Agricultural Sciences, 5(7), 265-277.
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Principle 1: Formulation of an interdisciplinary research team

Principle 2: Promoting resilience as a multi-level and collaboration effort (vertical and

horizontal)
Principle 3: Comprehensive assessment of parameters and indicators of local scale resilience
Principle 4: Commitment to common data collection, sharing and management platform

Principle 5: Acknowledging and engaging communities as principal actors in co-designing

and production of a resilience enhancement strategy

Principle 6: Creating avenues for cross-scale integration and inclusivity in capacity

development

Principle 7: Recognizing and responding to the need for local ownership and sustainable

efforts
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# 3-1

Application of community-based resilience matrix across thematic areas

Thematic area

research

Resilience Resilience Criterion Indicator of Community Resilience involvement in resilience
Category assessment process
High Resilience Low Resilience Th?me Th;me Th;me
Landscape with high Diverse landscape with | Less diverse landscape without
biodiversity (habitat diversity/ protected areas protected areas < Y
species diversity), sacred
_groves, orbiediversity hotspots | __ . _ . _ | ..l
Landscape with agroforestry or | Most community —members | Fewer community members
crop diversification practice agroforestry or crop | practice agroforestry or crop v
_____________________________ diversification on farms. ______| diversificationonfarms. _ _ | | 1
Vegetation health or state Healthy vegetation with high | Unhealthy vegetation without v v
regeneration potential after | regeneration potential after
Eeological 1 disturbances _ ___ _____ |distwbances | | |
Resilience Recovery potential of | Exhibits steady recovery | Comparatively low recovery
communities after a disturbance | potential from past disaster | potential from past disaster v Y Y
(from previous events) ___ events ... fevems Lol
Heterogeneous landscape (open | Heterogeneous landscape with | Less heterogeneous landscape
land, agricultural areas, built-up | different land use types with few land use types ~ ~ ~
areas, watercourses)
Topography (landscape Upland areas at a considerable | Low-lying landscape along or
elevation) distance from the water course | close to water courses or in a
or valley valley
Soil improvement technology | Most community members use | Selected few or no soil v N
in farms soil improvement technology | improvement technology used
on their farms. on farms.
Access to irrigation system With access to irrigation | No access to irrigation systems v v N
facilities (or means of watering | (or means of watering crops) in
crops, e.g., water bonding | dry season
_____________________________ especiallyindryseason | . _ L.l
Facilities for dry season | Most community members are | None or few community
farming (active/inactive) actively involved in dry season | members engage in dry season v Y Y
farming using informal | farming using informal
irrigation systems such as | irrigation systems.
Engineeringl  |_._ . _ . _____ bpumps. L
Resilience Reliable early warning systems | Access to reliable early | With unreliable or no early v R
_____________________________ _waming systems ___ _____ __| wamingsystem(s)inplace _ | __ ___ | . _ | ___
Flood/drought protection | Community has flood/drought | Community has unreliable or Y
measures other than early | protection measures in place. | no flood/drought protection
warning systems Very few or no farms (or | measures. Most farms and Y
livestock) and houses are | houses are affected by
_____________________________ _affected by floods/droughts. ___| floods/droughts. | | | .
Improved crop variety Mostly use improved crop | Few farmers use improved crop v +
variety noted on most farms. variety on farms.
Agricultural output and storage | High or stable agricultural | Low or unstable agricultural v v
facility output/yield yields
Alternate source of livelihood | Community engages in | Community engages in less
income diversified sources of | diversified sources of v
livelihood/income, e.g., | livelihood/income, is highly Y
non-farming jobs like trading | dependent on agriculture, and
or food processing or as | accrues less  non-farming
_____________________________ blacksmiths. | imcome | | |
Diversity of resources e.g., | Community maintains diverse | Community has less or no RN
livestock, poultry, and through | resources including livestock, | diversified  resources and v
fishing poultry, or through fishing. mainly depends on food crops.
Socioeconomic Knowledge of climate and | Shared knowledge of climate | Less knowledge sharing of N R N
Resilience ecological risks and ecological risks (floods and | climate and ecological risks
droughts) (floods and droughts)
Rural-urban migration Low migration rate among | Higher migration rate among N
young people young people
Access to support services such | Community often has access to | Community has little or no
as agricultural extension | services from agricultural | access to services from v Y Y
officers, microfinance, relief | extension officers; | agricultural extension officers;
agencies such as NADMO or | microfinance and relief | microfinance and relief
Red Cross agencies and  community | agencies and/or community
members optimize such | members are not able to fully
_____________________________ services/support. | optimize suchservices/support | | |

-24-
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_Community stakeholder
organizations actively-engaged community | and actively-engaged
associations or interest groups community associations or

“Presence of diverse and | Little or no access to diverse [ N | N v
interest groups

Source : Antwi et al. 2014 (modified)
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