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WARNINGS

Usage Areas of Agricultural Forecast

. Sowing - Planting

. Agricultural protection against diseases and pests
. Drying

. Stocking, Storage and Transport

. Frost and Preventing Its Harms

. Forest Fires

. Irrigation

. Agricultural Aviation



WARNINGS
Map of Nine (9) Agricultural Regions
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WARNINGS

» Forecast which is produced by “Analysis and
Numerical Forecast Division” helps to us in
preparing 5-Days Forecast.

» The products of that division are weekly map and
reports, Kalman temperature analysis,
Meteograms, wind maps and MM5 maps.

» Long term normal and extreme values are used in
order to realize comparative analysis.
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DROUGHT ANALYSIS
Types and Impacts of Drought
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Standardized Precipitation Index (SPI)

It is a drought index which can consider variance of
precipitation shortage in different time periods (1, 3, 6, 9, 12,
24, and 48 months). Monthly precipitation arrays for at least 30
years are prepared, and SPI values are normalized. Then, dry
and humid periods are determined for desired time period.
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@ DROUGHT ANALYSIS -

2012 October - 2013 September (12 Months)
Drought Map According to SPI

) ."I SPIl{Standardized Precipitation Indexj)Metodu ile
Meteorolojik Kurakhk Haritasi

12 Ayhk (Ekim 2012-Eyliil 2013)
- Hazidanig Tatihi: Ekim 2013
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DROUGHT ANALYSIS

Percent of Normal Index (PNI)

It is the most simple drought index. It is calculated this
way: actuel precipitation divided by normal precipitation
and multiplied by 100 for a certain time peiod.
Precipitation shortage in different time periods (monthly
or yearly) can be calculated.

atch (% of

Number of
Normal
Months Precipitation)
Analyzed P

1 75.0
3 75.0
5 80.0
9 83.5
17 85.0
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DROUGHT ANALYSIS -

2012 October-2013 September (12 Months)
Drought Map According to PNI
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DROUGHT ANALYSIS -

B
Palmer Drought Severity Index (PDSI)

A measurement of dryness based on recent precipitation and
temperature. It iIs based on a supply-and-demand model of
soil moisture. Supply Is comparatively straightforward to
calculate, but demand is more complicated as it depends on
many factors - not just temperature and the amount of
moisture in the soil but hard-to-calibrate factors including
evapotranspiration and recharge rates.

CLASSICIFATION SINIFLANDIRMA

4 veya daha fazla Extremely Wet Asirt Nemli
3.00 - 3.99 Cok Nemli

| 2.00-299  Moderately Wet |
1.00-1.99 Slightly Wet Az Nemli
0.50 - 0.99 Incipient Wet Spell Nemli_Deyre Baslangici
0.49 - -0.49 Near Normal Normal Civan
-0.50 - -0.99 Incipient Dry Spell Kuru Devre Baslangia
-1.00--1.99 Mild Drought Hafif Kurak

. -2.00--2.99  Moderate Drought

-3.00 - -3.99 iddetli Kurak

-4.00 veya daha az Extreme Drought Asirn Kurak
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PD Sl (Palmer Drought Severity Index)
2014 Oocak Ayl
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» Drought Monitoring System ( SPS 2.1) is a software created with
the purpose of drought monitoring on a monthly basis.
Standardized Precipitation Index (SPI) is used in order to monitor
the drought .

» System shows long term drought of the station (Max. 65 years).
You can choose any period of the year for different durations (3,
6,9, 12 and 24 months). It calculates the drought value of the
selected period of the years.

» The bars which under the horizontal axis indicates dry seasons ,
and the bars which above the horizontal axis indicates the wet
periods. Meanings of the colours are shown at the right side of
the page.

» The driest year, number of the dry years, the status of the last
year and other informations are given by the system.

Drought Monitoring System (KIS 2.1)
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Kurakhik izleme Sistemi 2.1

DROUGHT ANALYSIS
12 months drought analysis of Istanbul (1951-2013) -

Merkez: ISTANBUL-SARIVER || Dinem: |12 ay| | Son Ay: |Aralik

|| GARUNTUOLE |

Tum dinemler girmek icin tiklayiniz,
ISTANBUL / SARIYER KURAKLIK ANALIZI

MEMLI

MORMAL

KUFREAK

1955 159&0 1965 1970 1975 1580 1925 1590 15955 2080

SECILEM DOMEM [ Baslangic ve Bitig Tarihi)
2013 ARALIE YASISI

: 12 AYLIK [ 2013 OCAK - 2013 ARALIK )
HE N T

SECILEM DDOMEM - 12 AYVLIE- KURAKLIE DURUML @ STDDETLI KURAK
COMCEET YIL &% MI DOMNEMIN KURAELIK DURLML  : ASIRI MEMLI
SOM 10 YIL ICIMDE KURAK SECEM YIL SAYISI : 3

EMEURAK 12 A&YLE COMEM 1989 - COK SIDDETLI KURAK
LK GOZ LEM VILT 1951

AMALIZI vAPILAM TOPLAM YIL SAYISI 162

KURAK GECEM YIL SAYISI 123

2005 2010
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) AGRICULTURAL DROUGHT COMBATING ! E”'"
STRATEGY AND ACTION PLAN

TG,
TARIM VE KOYiSLERI BAKANLIGI

TURKIYE T.C.
TARIMSAL KURAKLIKLA MUCADELE
STRATEJIiSI VE EYLEM PLANI

(2008-2012)

GIDA, TARIM VE HAYVANCILIK BAKANLIGI
TURKIYE TARIMSAL KURAKLIKLA
MUCADELE STRATEJISI VE EYLEM PLANI

(2013-2017)
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'@ AGRICULTURAL DROUGHT COMBATING
STRATEGY AND ACTION PLAN

Main Strategy to Combat Agricultural Drought;

» To iImprove an institutional structure having sufficient capacity,

» To realize combat under an integrated and comprehensive
plan,

» To establish a structure for agricultural sector to ensure it to
be least affected by drought.

» Under Agricultural Drought Combating Strategy and Action
Plan:

» Monitoring, Early Warning and Estimation Committee,

» Risk Assessment Committee,

» Data Flow Unit has been established at Central Authority.

» Also Agricultural Drought Provincial Crisis Centers have been
established in each province.
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JAGRICULTURAL DROUGHT COMBATING
STRATEGY AND ACTION PLAN

Drought risk assesment for future 6 months by using SPl and ECMWF
seasonal forecast
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ECMWF Seasonal Forecast

Mean precipitation anomaly
Forecast start reference is 01/02114
Ensemble size = 51, climate size = 450

System 4
MAM 2014

Shaded areas significant at 10°: level
Solid contour at 1% kevel
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Definition

» Gathering total temperature whom crops require to
complete standard grow and development in a life
time, forecasting of harvest date by the aid of this
temperature value,

» Can be used to calculate the vegetative period
required to be able to determine suitable sowing
regions of crops in our country.

» For the purpose, “Forecasting of Harvest Date”
program is developed and is presented to the related
people on the institutional webpage.
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FORECASTING OF HARVEST DATE ﬂ

Forecasting of Harvest Date Program

.......

HASAT ZAMANI TAHMINI

ETKILI SICAKLIK TOPLAMI---BUYUME DERECE-GUN
Sonugclar ( Growing Degree-Day)
Il -Ilge ANKARA - POLATLI
Denizden Tukseklik B36m
Bitla Tty - Cesit Bugday - Kaghls(Taban:3°C, Tavan:30°C)
Toplam Sicaklik Istegi 2000°C
Gerceklesen Toplam Bicaklike  479°C
Kalan Toplam Jicaklik 1526°C
Gerceklesen Vejetasyon Slresi 140 Gin
Kalan Vejetasyon Siresi 149 Gin
Toplam Vejetasyon Siirest 289 Gin
Baglangi¢/Ekim Tarthi 01.10.2013
BEitig/Hasat Tarihi 17.7.2014
Sectiginiz Bugday bitkisi icin tahmini hasat zamam
baslangici 17 Temmuz 2014 tarihidir.
| =Ana Sayfava Dén | Bilgi / neri - arastirmaweb@mam gov ir

Aragtrma Daires] Bagkanhj
mz
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» Studies of frost warnings start with early fall frosts
and end with late spring frosts.

» Risk maps of agricultural frost for 4-days are
prepared and published on institutional website

everyday.

» To this end, “Frost Early Warning System” program
IS developed and presented on the institutional

webpage for the people whom concern.
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Frost Early Warning System
n N W= v \ - - ; v
Zirai Don Uyar Sistemi (zous 2.0)
il [ERZINCAN = ERZINCAN _MERKEZ_
flce: |_MERKEZ_ ]
Bitki: | BADEM |

Safha: |GIGEKLEMNME

kritiks Sizakhl -1

[«]
Jepfip{enis ynsng ul

Zirai Don Risk Durumu

IL - = = BB e r

(Beklenen En Disiik Sicakhklar) o B B & & 0 & N ® ® i
WO W W W W 4 1 | 1

20 Subat 21 Subat 22 Subat 23 Subat c c c c c c c c c c c o
o o o o o o o o o o o 5 o o
0°c -| 1c | 0C 6 @ & & @ & @& 4 & & &z @ 4 @
Gergeklesenler  ——— Tahrminler Mevsim Marmali

Dondan Korunma Yantemleri Icin Tiklayimz,
Onemli Mot

Renklerin Anlamlan
1. Tahmin edilen minimurn sicakhklar 2 metre viikseklikte, kapal zsipericindeki sicakhiklardir,

Acik toprak lizerinde dlciilen minimum sicakhlar daha diiziik alarak gerceklazmektadir,

Bitki ve Saftha Secilmedi
Don Riski Yok

2. Tahminler meteoroloji istasyonu bulunan verler icin vapilmaktadir, Istasyon adimiz
genizledikce diderilceler de sisteme dahil edilecektir,

_D"'“ Riski ¥ar 3. Bitkiler icin werilen kritik zicakhklar BM, Gida ve Tanm Orgiitid (FAC) ile Tiirkive'de vapilan

araztirma sonuglanndan alinristir, Bu dederler bitki tiir ve cezidine gire dedizmektedir.

Bilgi ve Cneri Igin:
arastirmaweb@rngrn.gow.tr
Ankara 2011

4. Sicakliklar, arazinin yiikzeklijine, yaniine, edimine, rizgardan etkilenme dururna gore
anemli dedisiklikler adsterdidinden, Ureticilarimizin arazilarindeki sicakhd termametra ile
takio etmeleri tavsive alunur,
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Frost Risk Maps (4 Days)

FROST EARLY WARNING SYSTEM o~

Zirai Don Uyari Sistemi

Zirai Dion Uyan Sistemi | GRSl SalETRels GRS EL TN ETELER] | Torkive Don Talkvimi

Jon Clayindan Korunma véntemleri | Zirai Don Hadisesinde Eritik Saatler| Don Tahmini Agiklamas

4 Gunlak Zirai Don Risk Tahmin Haritalan / 2 m.

EAETID
TONGETLIN

0] b
Y
m+
-

frary
19 Subat - 20 Subat Gecesi
* B tahmind NP igin Don Risk Haritas
u tahminler zaye almedel drdnlerinden elde edilmighr. 2 .
= grilerin diize nlemisi v yayin A astima Dairesi Bk il llrlihdmylpllml:tlﬁt Hazirlareg Tarihi : 19 Subat 2014

HAFT KUVVETTE | ORTAKUVVEITE KUVVETLT
. DONRSKIYOK | ™50y pisya DO RiSKI DONRISKI _ '




*@ CROP MONITORING AND YIELD w;.,
FORECASTING

Simulation Model (AgroMetShell)

» Strengthening the Crop Yield and Production Forecasting
Capability - (TCP/TUR/3002) supported by FAO,
successfully carried on from 2005 to 2006 and completed
as a cooperative study between Turkish State
Meteorological Service and Ministry of Food, Agriculture
and Livestock.

» The background required for crop monitoring and yield
forecast iIs created after project conclusion. Yield
forecast of 2007 is also completed into this extent and is
published on the institutional webpage as a bulletin.
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FORECASTING
AgroMetShell(AMS) 1.51 Version Homepage

A AgrometShell [C:\Program Files\Agrometshell 1.51\Database\daily.mdb] = - Py
F -Stat 1 &P = = o7 o new L edit run wiswe  image menu . history
4 ~Stat 2 G i 2 A A -pﬁ @q == ) @ &
: ~Stat 3 day  dekad manth  dekad  merth & & & & & == S @
A Menu SR -
Data Input 5 AgroMetShell Make ITmages
- P 2
. Whatitis . =
Stations | Lists Crop definition AMS what it does Simple
Actual daily data Crop coefficients Make SEDI file
Actual 10-day data Water Balance SEDI interpolation
Import ASCI files
Actual monthly data Grop Monitoring
10-daily normals Menthly normals
Mew run Edit run
Excecute run
5 Output
Database LT S Filgs
2 Some Tools
Select file Risk Analysis
; % A note about P
nwentory News run | Edit run file format =
Backu
= Excecute run
Interpolate missing data in file
View results
Rainfall probabilitie=s
Data COutput Potential evapotranspiration

Length of growin riod
Reports ot = Ll
Maps Rescale image

Graphs

473, 592

(39.47, 36.69)

A LEE @ FERITRAAE - €
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FORECASTING

Comparison NDVI map of 2013 and normals
(between 9 to 24 May)
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FORECASTING
Yield Forec_:as; Map for_Winter Wheat (2013)
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Tarla Bitkileri Merkez Aragtirma Enstitisi / Cografi Bilgi Sistemleri ve Uzaktan Algilama BolOma

2012 - 2013 verim tahmini ( ton / ha )
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IRRIGATION PLANNER SYSTEM w;‘

Definition

» Program was developed for planning of irrigation time
which is used by farmers and reserchers as desicion
support system.

» Daily rainfall and referance evapotranspiration values
used as input to calculate daily water balance.

» Evapotranspiration is the sum of evaporation from
surface and transpiration from leaves which is calculated
by FAO Penman-Monteith Formula.
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_IRRIGATION PLANNER SYSTEM

The last column shows the water budget and water deficit

il e == . W e e Vs,
Isusfs Z.0 sulama Bilgi Sistemi
I Sularma Bilgi : S =gt adiz Tahrmin Haritalarn Kullanma Klavuzu
Ekirm Tarihi (O1.10.Z041= Bulundudu ver: Aankara Balge EI
Eyl Ekirn 2013 Kas p 1. 2oL KAS
Pt Sal Car Per Cumnmn Cmt Pax - RL E-UE =
30 = = 1 5 & Al .
7 =] 9 10 11 1= 135 3 A -
z1 2z 25 33 38 ZE 2% M U3 AEY s
248 25'9 SED 3?1 é g 13|:| . ;1'":' < 1<k . e
s ) 5
R ALIT CEY
Tablowu Gastar . b i i
ISU BUTCESI-SULANS PLANLANMAS TABLOSL
SO Sy “rl San radis Eiarnalatif Referans Kiarmmalatif Referans Sug
Sagi= Lo ) T adg Evwspotranpirasgaon Evapotranpirasgon B Otc==i
L Crmrml Crmrml Lrmrnll
i7r = =014 1 ] ] 1.5 1.5 -1,
1 =2 201 <4 =2 2.3 2.9 1.3 2.9 1,0
15 =2 201 < =2 o.5 <4 . 1.0 =2.= o, &
14 =2 201 <4 =4 [} 4, 1.3 S.7 -1,
1= =2 201 < = (]} <4 . 1.3 FL.E -F 2
1= =2 201 <4 (=1 [} 4, 0.0 FL.E -F 2
11 =2 201 < = o.5 4.3 1. =2.9 -3, 0
10 = Z031 4 = i.= = 1.0 2.9 -F,2
= = 2014 = ] = 1.1 ii1i.0 -4, F
= = Z031 4 10 ] = 1.4 1z.4 -, F
- = 2014 131 ] = 1.2 1z.& -B,D
= = Z031 4 1z ] = 1.2 14.= -E,.1
= = 2014 1= ] = 1.2 1&.0 -3
=1 =2 201 4 14 ] = 1.0 17,0 -10,3F




NORMALS OF REFERENCE w?
EVAPOTRANSPIRATION

» There are many theoretical and empirical equations around the
world to estimate ETo. The choice of any one method depends on
the accuracy of the equation under a given condition and the
availability of the required data. For reference surfaces with known
biophysical properties, the main factors affecting ETo include solar
radiation, relative humidity/vapor pressure, air temperature, and
wind speed. Therefore, ETo can be estimated quite accurately using
a "model" (a series of complex mathematical equations).

» We used FAO Penman-Monteith equation in order to calculate ETo
for TURKEY. The AgroMetShell model was worked for 257 weather
stations by using daily weather data. The weather data used
between 1981 to 2011. By using these data, monthly and yearly
normals of ETo were calculated and maps were drawn.
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Reference Evapotranspiration

grass

reference
crop

Radiation l
Temperature
Wind speed
Humidity
well watered
grass
K_. factor
C

well watered crop
optimal agronomic conditions



EVAPOTRANSPIRATION

Yearly Normal Map of Grass Reference ETo for TURKEY

“; MGM - TARM @

Tlrkiye Yilik Referans

& & & Toplam Buharlasma (ETo)
o »;4" N,‘E‘F’Q Nﬁb‘% ,ﬁ? h.‘ﬁ ESEEN Normal Haritasi (1981_2010)



http://www.mgm.gov.tr/FTPDATA/veri-degerlendirme/referans-toplam-buharlasma/ETo_toplam.jpg

ORMALS OF REFERE
EVAPOTRANSPIRATION

June Normal Map of Grass Reference ETo for TURKEY

MGM - TARM Ll

Turkiye Haziran Ayl Referans
Toplam Buharlagsma (ETo)
Normal Haritasi (1981_2010)
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@HEAT AND HARDINESS ZONE MAPS' ¢ o

 Many factors influence which plants will thrive in a given location.
Heat, cold, and elevation are just a few that can have a big impact.
If you're trying to figure out which plants to use in your garden,
check out the maps below that designate plant zones based on
various important factors.

e Heat Zone Map:
« The American Horticultural Society's Plant Heat Zone Map divides
the country into zones based on average high temperatures.

« Hardiness Zone Map:
« The U.S. Department of Agriculture offers an interactive map that
divides regions based on average minimum temperatures.
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TURKIYE iL MERKEZLERI BIiTKI SOGUGA DAYANIKLILIK TABLOSU

SiCAKLIKLAR

~ = ILLER
S )
-31.7_-34.4 -25_ -30 Agri
-28.9_ -31.7 -20_ -25 Ardahan, Erzurum
-26.1_-28.9 -15__ -20 Kars. Mus
-23.3_26.1 -10_-15
-20.6_ -23.3 -5_-10 Bayburt, Kayseri, Sivas
-17.8_ -20.6 oO_ -5 Erzincan, Gumushane, Karaman
7a -15.0_-17.8 5 O Afyonkarahisar, Aksaray, Bingol, Bitlis, Bolu, Corum, Eskisehir, Hakkari,

Igdir, Kastamonu, Kirsehir, Konya,Nevsehir, Nigde, Tunceli, WVan, Yo=zgat

Ankara, Cankin, Divarbakir, Elazig, Kinkkale,

= S S = Kuatahya, Tokat, Isparta,

R O T T A T e

sb “ET SOsa 20_15 g:tr\:ln$|?nazlall-:e‘?é?<|'r3di§glk Bursa, Gaziantep, Mardin,

2= e e il I e, Wi Gle. Crovasalyes, Siilemyon ‘ol fa, Welones
o6 | -1.1_ oo s o | e e e s Ao,
10a 1.7_-1.1 35__30 Antalya, Mersin

TURKIYE iL MERKEZLERI BIiTKI sSicAaAGA DAYANIKLILIK TABLOSU

Q’b\f’Q’ i ILLER
1 -7 Ardahan, Giresun, Samsun, Sinop Trabzon, Zonguldak
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» The products which are results of the studies in
Research Department are combined as a monthly
bulletin and published on the institutional webpage.

» This Dbulletin includes precipitation, temperature,
drought and extreme events analysis, crop
monitoring and yield forecasting and regional
reports of agricultural situation.

» Everyone can appreciate all of the analysis of last
month in one bulletin.
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YAGIS DEGERLENDIRMEST
2013 YILI EKIM AYI "r"AC"SI$ RAaPORLU

GEMNEL DURLIN :
Yadislargenal olarak normalinden ve gacan ywil Ekim ay yadgisindan fazla olmustur.

Ekim ayl yvadgis oralamasi 62,0 rmim, normali 59,6 mm ve 2012 Ekim ay yvadis ortalamasi ise

54 9 mmdir Yagislarda normaline gdare %% 4.0 gacaen yil EKim ayn yvadisina gore ise % 12,9
artis gozlenmistir.

Baolge yvadrs ortalamas) 87,9 mm, normali 72,4 mm, 2012 Ekirm ayn yadig ise 81,17 mm’dir,
Yaqislarda normaline gore %6 21 .4 gecen yil EKim ay yvadisina gore ise %6 8,3 artis gozlenmistin.

Balge yvadis ortalamas: 79,7 mum, noarmali 42,3 mm, 2072 Ekim ayr yvadis) ise 42 49 mm'dir.
Yagizlarda normaline gore % 88 6 gecen yil Ekim ayl yadisina gore ise %% 83,7 artig gdzlenmistir

Bdlge vagis ortalamas 62,2 mum, normall S9.8 mm, 2012 EkKim ayr yadgis: ise 75,2 mmidir

Yadiglarda normaline gore %% 4,17 artis, gegen yil Ekim awyr yagisina gore ise % 17,3 azalma
gozlenmistir



THANKS...
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