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Preface
Editorial *

On the "agricultural meteorology and opportunities ahead" report

The second edition of the “agricultural meteorology and opportunities ahead” report has been recently
(August 2019) released by Islamic Parliament Research center, which going through it could have great
beneficial for agro-meteorologists and those whose professionals are related to agro-meteorology.

The report codified in 13 subject entries in 36 pages, which composed in the following objectives and
includes abstract and scientific-implementation proposals. The report objectives are: 1) introducing
meteorology and agro-meteorology sectors, 2) evaluating the capabilities and importance of agro-meteorology
sector and its impacts on other sectors, 3) improvement and adoption of agro-meteorology science for
optimizing of agricultural, horticultural and husbandry products, as well as increase of productivity and
reduction of yield hazards, 4) investigation of agro-meteorology Position in Iran and other countries, 5)
mentioning the restrictions of agro-meteorology sector in Iran, and 6) evaluating the beneficial of agro-
meteorology data on country economic situation, especially thorough agricultural sector products.

The report clarifies that in order to strengthen and safeguard the country’s food security to produce strategic
crops, the use of integrated meteorological knowledge and data needs to be of particular importance, which is
not so at all, and there are constraints in human resources, expert level skills, technology and processing
capabilities, national monitoring network’s density, discontinuity of observational data, and others. In addition,
there are issues such as the lack of timely transfer of data from local farms to data processing centers, and the
transfer of results from the aforementioned centers to the farm level due to the lack of online systems. These
factors altogether cause bottlenecks in the capacity of Meteorological Offices to serve. It is worth mentioning
that the THK management system (applied meteorological development) has been set up in agricultural sector in
some provinces since 2014 and has been an effective information service.

The report, which is most closely related to this preface, deals with a wide range of issues, including the
importance of agro-meteorology in Iran.

The report correctly states that the agro-meteorology position in Iran is not well defined. In addition to its
wide range of synoptic meteorological activities, the Iranian Meteorological Organization (IMO) also manages
agricultural meteorology stations in some areas, but this task has been overshadowed by other well-defined
activities. Historically, the initiation of the agricultural meteorology activities by the IMO dates back to the late
sixties and early eighties. The first agricultural meteorology station, as a scientific collaboration between the
University of Tehran and the IMO was established at the Faculty of Agriculture (current Agricultural and
Natural Resources Campus) Karaj, Iran, which is still active. The collaboration between the Faculty and the
station is based on old-fashioned traditional relationships. The first M. Sc. program in agricultural meteorology,
and then followed by a doctorate program were established at the same university. It seems due to the lack of

well-defined planning for agricultural meteorology sector in both Ministry of Agriculture and the IMO, the
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majority of agro-meteorology graduates, even some of those who were sponsored by IMO, recruited by
universities, or non-related companies, even some wondering around. It is a huge problem and waste of
resources, which should be addressed and needs to be deeply evaluated.

Currently, across the country, 47 agricultural meteorological stations are on service, while it is expected on a
long-term plan, this network expands to 100 centers. Therefore, for this expansion the IMO needs to update its
operational and scientific staff and upgrade its stations efficiencies. For these update and upgrade issues the
major needs could be listed as follow, lack of related scientific staff, lack of funding for upgrading the current
stations’ monitoring equipment or preparing required resources, lack of a strong scientific infrastructure, weak
cooperation between relevant institutions, lack of specialized institutional capacity for agricultural meteorology,
no plan or research program for a changing climate, and so on.

It could be inferred from the report that agricultural meteorology sector needs to take longer steps to keep
pace with developments in synoptic meteorology and even climatic studies, which take place in the Institute of
Climatology, as one of its institutional tasks. The name of agricultural meteorology itself indicates the necessity
of this synergy between the agencies responsible for "meteorology” and "agriculture”, which necessitates the
establishment of a clear and solid organizational relationship between the IMO and the Ministry of Agricultural
Jihad. It is an issue that its operational features and its expected outcomes could be seriously designed and
evaluated. It is also important to see the role and contribution of universities' research and training to the
necessary human resources foreseen for the future expansion of the field. Obviously, choosing the most
appropriate option could be achieved by evaluating the experiences of various countries such as India, which has
have successful experience in providing consulting, scientific, technical and management services at the level of

public, national and even international organizations since 1947.

Ali Khalili
Editor-in-chief
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Figure 1- Land use map of Kermanshah Province (Natural Resources Administration of Kermanshah Province)
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Figure 2- DEM of the Kermanshah province and the geographical locations of the study stations
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Table 1- Correlation coefficient (r), Root Mean
Squares Error (RMSE) and mean bias error (MBE)

between precipitation data of Interim and ground
stations during the statistical period of 1989-2015 on

daily scale

Station Interim . RMSE  MBE
Grid

Ravansar 39 0727  3.90 0.57

Kermanshah 101 067 279 028
Sarpol Zahab 71 0.67 2.97 0.57

Eslamabad e *x
Gharb 113 0.71 3.03 0.46
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Figure 4- Correlation between NDVI and effective
precipitation with aggregate periods of 1-365 days ago in
pasture use in the years of 2006 (a), 2008 (b), and 2009 (c)
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Figure 3- Correlation between NDVI and precipitation
with aggregate periods of 1-365 days ago in pasture use

in the years of 2006 (a), 2008 (b), and 2009 (c)
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Table 2- Maximum correlation coefficient of NDVI and precipitation in aggregate periods of 1- 365 days and
corresponding period of aggregation in each selected year

. Year
Number of grid Parameter 2006 2008 2009

Grid 4: Forest Maximum correlation coefficient 0.84** 0.44** 0.83**

’ Aggregate periods of precipitation 87 22 40
. . . Maximum correlation coefficient 0.91** 0.89** 0.63**

Grid 50: Agriculture Aggregate periods of precipitation 88 67 69
Grid 61: pasture Maximum correlation coefficient 0.93** 0.79** 0.93**

’ Aggregate periods of precipitation 119 114 115

**Correlation is significant at the 0.01 level %1
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Table 3- Maximum correlation coefficient of NDVI and effective precipitation in aggregate periods of 1-365 days and
corresponding period of aggregation in selected years

. Year
Number of grid Parameter 2006 2008 2009
Grid 4: Forest Maximum correlation coefficient 0.85** 0.43** 0.85**
) Aggregate periods of precipitation 104 33 65
. . . Maximum correlation coefficient 0.89** 0.84** 0.66**
Grid 50: Agriculture Aggregate periods of precipitation 103 90 72
Grid 61: pasture Maximum correlation coefficient 0.94** 0.77** 0.94**
’ Aggregate periods of precipitation 278 162 245

**Correlation is significant at the 0.01 level %1
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Figure 5 - The effective drought index with aggregation period which had the most significant correlation with
vegetation and NDVI index in the years of 2006, 2008 and 2009 in forest use (a-c), agriculture (d-f) and pasture (g-i)
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Figure 1- Geographic map of synoptic stations and their type of land use in the study area
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Figure 2- Domains of WRF for the study area
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Table 2- Evaluation of simulated snow cover fraction with different snow melting factor by Modis images during
2005 -2014 (October-April)
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Type Evaluation Snow melting factor (m)

parameters m=2.5 m=2 m=1.5 m=1 m=0.5

Forest MAE (%) 239 23.46 23.03 217 222

RMSE (%) 36.6 36.04 34.48 335 34.41

MAE (%) 30.82 305 30.34 30 39.59

Range land RMSE(%) 40.79 40.48 40.24 39.88 39.38

Low land MAE(%) 19.03 17.7 16.5 14.65 13.41

RMSE (%) 32.35 30.14 28 2457 22.38

Low slope Mountainous MAE(%) 21.34 21.27 20.99 20.50 20.10
RMSE (%) 387 383 379 36.7 3521

. . MAE(%) 24.40 23.98 23.60 22.84 22.33
High slope Mountainous RMSE(%) 40.03 39.47 38.96 37.95 36.86
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Table 3- The evaluation parameters for simulated
snow cover fraction
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Figure 3- Daily simulated and observed (Modis image) snow cover fraction for a) Forest, b) Range land, c) lowland,
d) low slope mountainous and e) high slope mountainous
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Figure 4- Simulated and observed snow depth (cm)

for a) forest, b) range, c) low land, d) low slope
mountainous and e) high slope mountainous
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Table 4- The evaluation parameters for simulated
snow depth (cm)
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Table 5- Evaluation parameters for simulated
minimum air temperature
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Figure 5- Same as figure 4, but for the minimum air
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Table 1 — Geographical characteristics of the studied
rain gauge stations in Lorestan province

. Y X H
No. Station ¢ N) CE)  (m)
1 Kuhdasht 3331 47.36 1195
2 Khorramabad 33.3 48.21 1140
3 Dourod 33.27 49.3 1450
4 Abbarik 33.13 4949 2470
5 Kahman 3354 48.15 1730
6 Poldokhtar 33.09 47.46 1700
7 Kakareza 3342 48.15 1550
8 Sorkhab Keshvar 33.07 48.37 1770
9 Cham Chit 33.22 4857 1290
10 Azna Cham Zaman 33.24 49.24 1870
11 Dare Takht 33.21  49.22 1940
12 Venaei 3354 48.34 1970
13 Nourabad 34.03 4757 2180
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Figure 1- Location of the study stations in the Lorestan province
800
__ 700
S
£ 600
& 500
g
5 400
'S
L 300
o
S 200
c
g 100
0
O ML o MLWwIMNOOO A MW MN~SO oMW OO dm w
D i i G A Ay G G W i e iy Al G A 4
0 O N < © 0 O N < © 0 O N < ©W 0O N I © 0 O N <
<< W0 WD WD LWLW O O© O© O© O ININNENINMOOOWOWOO®NOH” O O
M MO MO MO O MO MO O O OO OO O O OO OO OO 0O OO OO OO 0O OO oo oM
D I e e B B IR R e I B B B e B IO B O O R R O e I T B |
Year

Ol S99 4 Ol bl jo (Sl bwgie Y Sl
Figure 2- The average precipitation in Lorestan province using Theissen method
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Table 2- Classification of SP1 (McKee et al., 1993)

Class SPI
Weak drought -1t00
Medium droughts -1t0-1.49
Severe drought -1.5t0-1.99
Very severe drought -2 and less
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Table 3- The longest period of drought occurrence and intensity during period in each station

Date of the longest drought

Drought severity in the longest period

Station 3 6 12 24 48 3 6 12 24 48
Month Month Month Month Month Month ~ Month Month Month Month
Venayi 69.4-69.9 77.2-77.5  63.1-63.11 87.1-87.8 87.1-87.9 8.85 6.52 17.3 10.9 13.75
Poldokhtar 51.6-51.9 93.7-93.9  87.1-87.11 90.2-90.9 81.1-81.9 6.28 4.39 15.29 12.96 19.21
Nourabad 69.4-69.9 69.7-69.9  63.1-63.11 63.1-63.9 64.1-64.9 12.45 7.76 15.14 17.92 18.34
Kohdasht 93.5-93.9 75.2-75.5  93.1-93.11 88.2-88.6 93.1-93.9 81.7 6.13 17.29 10.17 12.31
Khorramabad 86.6-86.9 89.2-89.5  89.2-89.11 91.1-91.9 91.1-91.9 6.26 6.61 15.87 16.78 21.44
Keshvar 87.4-87.8 87.7-87.9  87.1-87.11 88.1-88.9 90.1-90.9 7.42 7.03 24.35 17.38 20.66
Kahman 62.5-62.7 74.2-74.5 64.1-64.7 63.1-63.9 63.1-63.9 5.76 9.66 11.94 7.13 14.55
Kakareza 63.4-63.8  77.2-77.5  63.1-63.11 64.1-64.9 64.1-64.9 7.13 7.49 17.22 19.38 22.09
Doroud 86.6-86.9 90.7-90.9  78.1-78.11 78.1-78.9 78.1-78.9 6.34 5.12 23.44 20.78 1.18
Daretakht 87.6-87.8 52.1-52.4  87.3-87.11 79.1-79.9 78.1-78.9 3.05 7.21 12.42 12.67 15.84
Chamzaman 51.6-51.9 64.1-64.5  87.1-87.11 78.3-78.9 90.1-90.9 5.05 10.48 19.25 9.23 16.59
Borojerd 86.7-86.9 69.7-69.9  69.1-69.11 70.1-70.5 70.1-70.5 6.16 5.63 21.66 19.99 17.93
Ab barik 74.4-74.8  75.2-75.5  78.1-78.11 78.1-78.9 79.1-79.9 7.22 9.01 19.95 22.85 16.87
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Figure 3- Drought severity for 24 and 48-month intervals in the Daretakht station
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Figure 4- Drought severity for 24 and 48-month intervals in the Keshvar station
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Figure 5- Drought severity for 24 and 48-month intervals in Abbarik station
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Figure 6- Severity-area-frequency (SAF) curves of
meteorological drought in the study area
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Figure 8- Drought index for different return periods
in the Keshvar, Kakareza and Doroud stations
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Table 1- Geographical and meteorological characteristics of study stations and their climates based on Extended De
Martonne classification
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Table 2-Effective area of stations using the Thiessen
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Figure 4- Annual rainfall time series over the Jazmurian basin using TRMM, PERSIANN-CDR, CHIRPS and
observation dataset
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Table 1- Geographical information of the studied

meteorological stations in Fars province (after Fars
Meteorological Bureau)
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- Elevation Longitude Latitude
Station (m) CE) € N)
Abadeh 2030 52.4 31.1
Arsanjan 1648 53.3 29.9
Estahban 1690 54.1 29.1
Eqlid 2300 52.4 30.5
Izadkhast 2188 52.1 313
Bavanat 2231 53.4 30.3
Shiraz 1484 52.4 29.3
Jahrom 1082 53.3 28.3
Darab 1098 54.2 28.5
Zarghan 1596 52.4 29.5
Zarrin Dasht 1067 54.5 28.3
Sepidan 2201 52.0 30.1
Sadde Doroudzan 1650 52.2 30.1
Takhte Jamshid 1605 52.5 29.6
Safashahr 2251 53.1 30.4
Fasa 1288 53.4 28.6
Farrashband 765 52.0 28.8
Firuzabad 1340 52.5 28.9
Qir and Karzin 840 53.0 28.5
Kazerun 860 51.4 29.4
Lar 792 54.2 27.4
Lamerd 405 53.1 27.2
Mamasani 950 53.5 30.2
Neyriz 1580 54.2 29.1

S Ol 9 (5)kol Sluoguas oy
51oesliwl b oools o)l Jgere Sluogas
okl 9 (SPSS 5 EXCEL) )bl sla,l5dle
o Lol @ss oon Jboy Caxdy 5 Hee (GSH)
asle Blyzl Jloy ae5 5l osls aS™ (60 )lae ;0 5 o
el a> b baosls ay 55 commlio sla o 5l osliiul b
9 Soly (o Hshite & dad Seo5 Sl @i &
Sl piines e dbosls Sl Jsle (oSl pupes
Webster ) acwle GS+ 13810 5 alws a5 Waosls oo
sl o Juls s,k sla Jus 4 (@and Oliver, 2001
a5 ools il Lol & s g ousS caled «s5)S
5 et o slo Lo Sl eolazul L (Kresic, 1997)
s s Sl Jae i osile Bl Slay e ggeee
5 ool gl b asels g i cglaskd I Lolis o]
Mallants et al., 1996; ) o ‘pusd puoss al> e
5 6O ,Sleoer cw,y sk 4 (Zheng et al., 2009
3 2 Gleipeiies lade daosly (60 Klueal

Ol jo Jelge (pl Ganaiy 9 cewlie by, (Srre g
s bl b

o o9, 9 Slge
axllao 0,40 adlaico

@ erx G e ) ol Slllae adlas
B0 Jsb 5 ok 4z, TV B YY e 5o adly ol
oolBl Aamb ¥ Ghls il ) el (B8 a5 00
95 5 P e ok g Juine (Jlad Sis g 05w
Hatami ) col o8 osb potesd 5 05 5 (o9 Sa5
L 5 (Bahamanbeigloo and Khoshhal Dastjerdi, 2006
oeolez 5 S5 bl ez VYYEA KM Colas
VP ool ,ed YA Gls a5 05y 98 Comaz s bl
O JS) el uolislgn oS Y g 05

SIDO'E S2°00'E SI00UE SAC00ME SSP00E  S6°00E
L 1 L L 1 1
z z
s s
D:_ =
= N =
. e Bavarat
Z Sepidan ® eMarfasani Z
=y . canis =4
27 Sadde Doroudzan Agsanjan s
=3 Takhte Jamshid 2
.
Kazerun ®Shiraz
Z . EstahbanNeyriz z
=3 Fi e =4
21 Fahashbang! "7abad 2
ES . Fasa &
Qirand Karzing Darab
®  Jahrom ®  Zarrin Daslt
£ . . z
= e
2 s
% 3
& 2
z egend z
£ =
== . =
& * Stations &
0 3060 120 180 240 .
S m—— iometers ] Fars Province

T T T T T T
SIP00"E  S2°0'0"E 53°0'0"E S4°0'0"E  S5°00"E 56°0'0"E

Figure 1- Location of the study area and
meteorological stations
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Table 2- Summary statistics of pan evaporation and the studied climatological parameters
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Statistical measures

Climatological properties

CcVv Skewness Kurtosis

Min Max Mean Sb (%) coefficient coefficient
Pan Evaporation and Precipitation Properties
Pan Evaporation (mm) 1975 3358 2629 406 15 0.1 -0.96
*Mean Precipitation (mm) 133 653 307 124 40 1.18 1.25
Rainy Days 22 52 375 8.4 23 -0.11 -0.68
Maximun Daily Precipitation (mm) 45.9 153 82.1 29.2 36 0.88 -0.14
Thermal Properties
Average of the Minimum Temperature (°C ) 3.2 18.9 11.3 3.9 35 -0.1 -0.85
Average of the Maximum T emperature (°C ) 19.5 32.9 26.4 4.3 16 -0.07 -1.11
Mean Temperature (°C ) 11.8 25.8 18.8 4.0 21 -0.04 -0.99
Minimum Absolute Temperature (°C ) -21.6 -1.8 -9.7 6.6 68 -0.88 -1.01
Maximum Absolute Temperature (°C ) 35.4 49.6 42.9 3.9 9 -0.18 -0.99
Suushine Hours 3001 3505 3335 114 3 -1.12 15
Wind Properties
Wind Velocity (m s™) 8 17 12.4 1.99 16 0.51 0.54

*Due to the relatively large deviation from the Normal distribution, the distribution was transformed to the Normal distribution using Log-normal

transformation.
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Table 3- Coefficient of the best fitted models to the variograms of pan evaporation and the studied climatological
parameters
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Variogram properties

- - - % Spatial Determination Residual
Climatological properties Nugget  Range . Sum of
Model Nugget  dependency coefficient
Effect m) effect class (RY) Square
(RSS)
Pan Evaporation and Precipitation Properties
Pan Evaporation (mm) Spherical 6.61 32670 36.44 Medium 0.91 10.4
Mean Precipitation* (mm) Spherical 0.022 34900 9.25 Strong 0.82 0.008
Rainy Days Spherical 0.033 28480 5.02 Strong 0.69 0.132
Maximun Daily Precipitation (mm) Spherical 0.0001 8950 0.09 Strong 0.32 0.0067
Thermal Properties
Average of the Minimum Temperature (°C ) Spherical 0.001 23850 0.22 Strong 0.53 0.123
Average of the Maximum Temperature (°C ) Guassian 0.037 15280 13.88 Strong 0.69 0.238
Mean Temperature (°C ) Spherical ~ 0.0001 28100 0.03 Strong 0.65 0.0457
Minimum Absolute Temperature (°C ) Spherical 0.1 27380 0.17 Strong 0.62 1869
Maximum Absolute Temperature (°C ) Guassian 0.032 15540 24.31 Strong 0.61 0.0064
Sunshine Hours Guassian 0.457 33650 17.44 Strong 0.64 2.05
Wind Properties
Wind Velocity (m s™) Spherical 0.002 23920 5.83 Strong 0.26 0.0021

Table 4- Results of evaluation of the predictions for pan evaporation and the studied climatological parameters using
the best prediction method
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Statistical measures**

Climatological properties

Best prediction method* R? MRE  RMSE NRMSE GMER GSDER
Pan Evaporation and Precipitation Properties
Pan Evaporation (mm) IDW3 0.74 6804 45995 1689929 -0.072 -
Mean Precipitation* (mm) O-Kriging 0.75 7239 5993 240878 -1.764 -
Rainy Days O-Kriging 0.76 5622 5381 168462 0.212 48.28
Maximun Daily Precipitation (mm) O-Kriging 0.57 380 298 11629 -1.499 -
Thermal Properties
Average of the Minimum Temperature (°C ) IDW4 0.73 3.95 4.14 145 0.782 2.71
Average of the Maximum Temperature (°C ) IDW4 0.79 4.87 4.85 188 0.333 23.87
Mean Temperature (°C ) IDW5 0.80 3.12 3.17 106 0.097 97.85
Minimum Absolute Temperature (°C ) IDW5 0.87 5.93 6.22 229 -3.213 -
Maximum Absolute Temperature (°C ) IDW5 0.75 3.92 3.66 146 0.092 102.53
Sunshine Hours IDW2 0.62 3259 3318 122151 -0.064 -
Wind Properties
Wind Velocity (m s™) IDW5 0.73 1.56 1.60 57.4 0.611 5.29
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Figure 2- Map of the predicted values using the data obtained from 24 studied staions (Table 1) and by using the

results of the best introduced prediction method from Table 3. Figures a to k correspond to the mean value of the

minimum temperature, the mean value of the maximum temperature, mean temperature, the minimum absolute

temperature, the maximum absolute temperature, sunshine hours, mean precipitation, rainy days, the maximum
daily precipitation, pan evaporation, and wind velocity, respectively.
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Table 1- The geographical characteristics of the weather stations located in the study area
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Station type Station L(gzg'::ge I(‘ df;rl:i? Elevation (m)
Synoptic Birjand 59.3 329 1494
Synoptic Ghaen 59.3 33.7 1432
Synoptic Nehbandan 60.1 31.9 1188
Synoptic Ferdows 58.3 34.1 1293
Synoptic Tabas 56.9 33.6 711
Synoptic Boshrooye 57.4 33.9 879
Synoptic Khoor 58.8 335 1080

Climatology Ariyan Shahr 59.4 33.6 1600

Climatology Fathabad 58.6 34.2 1840

Climatology Eresk 57.6 34.2 1240

Climatology Asadie 60.0 335 1500

Climatology Mohammad Shahr 59.0 32.9 1410

Table 2- Temperature and Precipitation indices recommended by expert group CCL / CLIVAR

CCL /CLIVAR culiis )l 09,8 lawgi ouiiamogi il g Lo oo sbbaslai-Y Jaus

No. Index Definition Units
1 FD Annual count of days when TN (daily minimum) temperature) < 0°C days
2 SuU25 Annual count of days when TX (daily maximum) temperature) > 25°C days
3 ID Annual count of days when TX (daily maximum temperature) < 0 °C days
4 TR20 Annual count of days when TN (daily minimum temperature) > 20 °C days
5 TXx Monthly maximum value of daily maximum temperature °C
6 TNx Monthly maximum value of daily minimum temperature °C
7 TXn Monthly minimum value of daily maximum temperature °C
8 TNn Monthly minimum value of daily minimum temperature °C
9 GSL The length of the growing season days
10 TX90 P Percentage of days when TX > 90th percentile days
11 TN9O P Percentage of days when TN > 90th percentile days
12 TX10P Percentage of days when TX < 10th percentile days
13 TN10 P Percentage of days when TN < 10th percentile days
14 DTR Daily temperature range °C
15 csDI Cold spell duration index: annual count of days Wi'Fh at least 6 consecutive days when TN < days

10th percentile
16 WSDI Warm spell duration index: annual count of days w_ith at least 6 consecutive days when TX > days

90th percentile
17 Rx1day Monthly maximum 1-day precipitation mm
18 Rx5day Monthly maximum consecutive 5-day precipitation mm
19 SDIl Simple daily intensity index RRij >= 1mm mn;l/da
20 R10mm Number of heavy precipitation days RRij >= 10mm days
21 R20mm Number of very heavy precipitation days RRij >= 20mm days
22 Rnn mm Annual count of days when PRCP > nn mm, where nn is a user-defined threshold days
23 CDD Maximum length of dry spell: maximum number of consecutive days with RR < 1mm days
24 CWD Maximum length of wet spell: maximum number of consecutive days with RR > 1mm days
25 R95p Annual total PRCP when RR > 95th percentile Extremely wet days mm
26 R99p Annual total PRCP when RR > 99th percentile mm
27 PRCPTOT Annual total precipitation on wet days mm
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Figure 1- U, U' SU25 diagrams for the Fathabad station
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Figure 2- U, U' TR20 diagrams for the Birjand station
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Figure 2- U, U' TR20 diagrams for the Ghaen station
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Table 3-Average of Warm Extreme indices in the period of 1992-2016

1R4Y-Y 415 0,90 40 p,5 (g ol bawgio - ¥ Jgoo

Station SU25 TR20 TX90P TN9OP WSDI TNX TXX
Birjand 193.2 33.0 104 10.3 5.4 14.3 45.1
Ghaen 171.0 11.0 10.8 10.2 3.7 15.3 395
Nehbandan 2174 106.3 10.6 10.0 6.3 11.7 43.1
Ferdows 188.6 65.4 10.0 10.3 49 13.2 41.6
Tabas 227.0 152.6 115 10.7 6.3 10.9 47.1
Boshrooye 212.0 87.7 105 104 4.0 125 45.6
Mohammad Shahr 199.4 49.0 10.2 9.9 6.9 27.3 41.9
Ariyan Shahr 178.0 61.0 104 10.4 7.5 27.3 395
Fathabad 146.6 51.0 10.2 9.3 8.2 13.8 374
Eresk 188.3 88.5 11.0 115 10.6 12.6 42.3
Khoor 2124 106.2 10.1 9.1 5.1 12.0 43.8
Asadie 157.7 25.7 10.2 10.1 6.0 14.6 38.9
Table 4 -Average of cold extreme indices in the period of 1992-2016
YAAY-Y 15 0,90 40 0w suo Ll wgo -F Jouo
Station FD IDO  TX10P TN10P GSDL TXn TNn
Birjand 70.4 1.0 11.3 11.2 3354 1.2 -13.7
Ghaen 83.6 2.6 11.3 11.3 316.1 -1.2 -15.0
Nehbandan 32.0 0.3 11.2 10.8 357.2 4.2 -6.9
Ferdows 46.8 1.4 11.2 11.7 337.8 0.8 -94
Tabas 8.9 0.0 11.4 11.4 360.2 6.0 -35
Boshrooye 48.8 12 111 10.6 346.7 3.0 9.5
Mohammad Shahr 55.1 0.4 10.6 11.8 346.3 3.1 -10.5
Ariyan Shahr 58.3 2.2 10.6 11.0 328.6 -1.1 -12.3
Fathabad 475 2.9 10.0 11.0 313.1 -1.8 -9.7
Eresk 39.2 2.3 11.2 11.3 347.8 15 =15
Khoor 345 0.3 111 10.7 354.7 39 -8.2
Asadie 72.1 1.8 11.1 10.5 325.9 -1.1 -12.6
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Figure 6-U, U' FDO diagrams for the Mohammadshahr station
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Figure 5-U, U’ FDO diagrams for the Eresk station
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Figure 7- TN10P, FDO, TX10P, TXn, TNn and IDO indices
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Table 5- Average of diurnal temperature and growth
period indices in the period of 1992-2016
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Station GSL DRT
Birjand 3354 16.1
Ghaen 316.1 15.7
Nehbandan 357.2 14.2
Ferdows 337.8 13.6
Tabas 360.2 12.7
Boshrooye 346.7 15.6
Mohammad Shahr 346.3 15.7
Ariyan Shahr 328.6 13.2
Fathabad 313.1 9.9
Eresk 347.8 12.6
Khoor 354.7 14.2
Asadie 325.8 14.8
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Table 6- Average of precipitation Extreme indices in the period of 1992-2016
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Station PRCPTOT RX1Day RX5Day R95P R99P CWD CDD R10mm SDII
Birjand 139.4 21.2 335 28.2 8.7 3.6 167.3 4.2 5.6
Ghaen 153.8 22.6 324 32.8 8.2 3.2 172.7 4.8 5.6
Nehbandan 113.2 25.3 395 28.2 7.0 3.3 169.7 3.1 6.2
Ferdows 116.3 18.6 27.8 23.5 7.2 3.1 179.4 2.8 49
Tabas 70.5 13.3 17.8 12.0 2.4 25 194.0 15 4.4
Boshrooye 94.0 16.1 25.1 29.5 12.1 3.6 185.3 25 49
Mohammad Shahr 146.3 23.7 37.6 32.7 8.4 4.0 172.4 45 6.1
Ariyan Shahr 165.1 23.1 36.8 25.4 5.8 3.7 171.0 5.0 6.2
Fathabad 219.4 32.6 51.6 45.0 17.1 3.8 160.4 6.9 6.9
Eresk 88.3 15.0 21.6 175 5.4 2.6 169.4 2.1 4.6
Khoor 84.4 17.2 25.6 16.3 3.3 2.7 186.3 2.2 4.7
Asadie 141.9 20.1 34.4 31.3 9.8 4.0 154.4 4.0 45
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Daily monitoring of drought effects on vegetation cover using ERA-Interim
precipitation data and MODIS Images (Case study: Kermanshah Province)

P. Zargaran®, J. Bazrafshan®*, Z. Aghashariatmadari®, S. Hejabi*, S. Kamali®
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Abstract

The purpose of this study is to evaluate the effects of meteorological droughts on vegetation cover using satellite
images. For this purpose, vegetation images were extracted from MODIS sensor of AQUA satellite on a 16-days
timescale, during the growing season for three years of Wet (2006), Normal (2009) and Dry (2008) for different
land uses, i.e. forest, pasture and agriculture in Kermanshah province, Iran. After necessary corrections to the
satellite images, the daily Normalized Difference Vegetation Index (NDVI) values were calculated. Then, based
on ERA Interim gridded precipitation data, the summed value of precipitation for the dummy durations of 1-365
days before any given date were calculated without and with a time-dependent reduction function representing
the effect of precipitation on vegetation. The results showed that there is a strong and significant correlation
between Interim rainfall variability and NDVI in three different land uses. The summation durations having
maximum correlation with vegetation were used to calculate Effective Drought Index (EDI). It was identified
that the maximum correlations between NDV1 and EDI had negative values in all three selected land uses. The
reason for this may be related to the technique that EDI employs to monitor drought. While vegetation cover is
affected by precipitation conditions of the same year, EDI is calculated on the basis of daily precipitation with
respect to its long-term average. Accordingly, another index was derived based on effective precipitation (EP)
data, which is called Standard Effective Precipitation Index (SEPI). Results of comparison between NDV1 and
SEPI series showed that both series were similarly changed.

Keywords: Remote Sensing, Effective Precipitation, Effective Drought Index, Vegetation Index, Kermanshah
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Evaluation of the calibrated snow model of the NOAH-MP land surface
scheme coupled in the WRF using MODIS images in areas with different
land-surface features

M. Khodamoradpour™*, P. Irannejad?
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Abstract

Snow cover has a significant effect on agriculture, water resources and climate, and it is one of the most
important components of land-surface schemes due to its high spatial and temporal variations. The snow model
of the NOAHMP land-surface scheme coupled in the WRF model is evaluated with the calibrated snow melting
factor by the Tera satellite’s daily MODIS images of snow cover fraction during the heavy snowfalls in 2013
and 2014. The study area including western provinces (Hamedan and Kurdistan) and northern provinces
(Ardebil, Gilan, and Mazandaran) of Iran is divided into forests, rangelands, lowlands, and mountainous areas
with low and high slopes. The model has the weakest (best) performance in estimating snow cover fraction
(minimum air temperature) with highest (lowest) normalized root mean square error and normalized standard
deviation greater than (close to) one. The model has high uncertainty in estimating the snow cover fraction and
snow depth in the regions with complex topography (with a very small positive efficiency coefficient, 0.01) and
heterogeneous areas (rangelands and forests with a negative efficiency coefficient and large errors). The model
has the best performance in estimating the snow cover fraction and snow depth in the lowlands with the highest
efficiency coefficients (0.71 and 0.40, respectively) and the lowest mean absolute error (8 and 6.4 cm
respectively).
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Assessment of meteorological droughts using SPI index
(Case study: Lorestan Province)
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Abstract

In the present study the meteorological drought was analyzed using the Standardized Precipitation Index (SPI).
Also the severity, area, and drought frequency data in a network consisting 13 rain gauge stations of Lorestan
province during a 46 years period were analyzed in 5 time scales (3, 6, 12, 24 and 48 months). Drought events
were characterized using duration-area- frequency (DAF) and severity-area-frequency (SAF) curves. Results
showed that for the 12-month time scale, all-month drought has occurred at all stations (expect for Kahman
station) and the most severe droughts with 24.4, 23.4 and 22.1 mm of rainfall were observed in Keshvar, Dorood
and Kaka Raza stations. The DAF and SAF curves showed that the largest area of the region have the lowest
relative frequency of drought and small magnitude with 45% percentage area. Results indicate that severe
drought with 500 month return period (probability of 0.2) would occur in all time scales. The findings of this
study may be used for improved drought monitoring across the province.
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[
EI—.:

! Associate Professor of Water Engineering , Faculty of Agriculture, University of Lorestan, Khorramabad, Iran
(*Corresponding Authors Email Address: torabi.ha@lu.ac.ir)

DOI: 10.22125/agmj.2019.166334.1052

2 Ph.D. Student of Water Structure, Faculty of Agriculture, University of Lorestan, Khorramabad, Iran



Od

. . 359Las [F) S
Journal of Agricultural Meteorology 7 BT "b e
Vol. 7, No. 2, Autumn & Winter 2019, pp. 35-43 it YO-FY.ca0 AVAA (lauwj g 3y ¥ 0)leds ¥ ol

Evaluating precipitation estimates over Jazmurian Basin using satellite
images and ground-based observations
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Abstract

In recent years, remote sensing technology has been considered as a useful tool to estimation of precipitation
and its spatial-temporal variations. The current study aims to estimate the amount of annual precipitation in the
Jazmurian basin using remote sensing and ground-based observed data. For this purpose, the mean annual
precipitation of the study region for the period of 1998 to 2017 was calculated by Thiessen method. Besides, the
CHIRPS, PERSIANN-CDR and TRMM satellite products for the same period, were processed using Google
Earth Engine. The results showed that based on ground observed data, the mean annual precipitation (1998-
2017) of the Jazmurian basin is approximately 124 mm. The corresponding values of TRMM, CHIRPS and
PERSIANN-CDR annual precipitation products, were approximately 139, 99.5 and 154 respectively. The spatial
pattern of precipitation revealed that the amount of precipitation decreased from the west to the east of the basin
and the lowest precipitation values are observed in central and eastern regions of Jazmurian basin. In general,
TRMM provided more reliable estimations (correlation coefficient = 0.88 and lowest RMSE), therefore it can be
considered as an alternative for observed data especially in areas where weather stations are limited and sparse.

Keywords: Remote Sensing, Precipitation, TRMM, interpolation, Iran
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Spatial zoning of pan evaporation and affecting variables using geostatisitc
methods (Case study: Fars province)

S. A. A. Moosavi**

Received: 21/08/2018
Accepted: 26/06/2019

Abstract

The study of spatio-temporal variations of pan evaporation is quite important in water resource management and
evapotranspiration estimation. In current research, these variations and affecting variables have been exmanied
using several geostatisitc methods across Fars province, Iran. The skill of these methods were evaluated by
statistical measures including R?, MRE, RMSE, NRMSE, GMER, and GSDER. Spatial variability structure of
the studied climatic variables followed the Gaussian and spherical models with influence ranges of 9 to 35 km.
The ordinary point kriging with spherical semivariogram model (with influence ranges of 8.9 to 35 km, nugget
ratios of 0.09 to 36.44% and variability classes of moderate to strong) was the most suitable method for
interpolating of pan evaporation (with R? of 0.74) and precipitation characteristics (with R? of 0.57 to 0.76)
values. The inverse distance weighting with weighting powers of 2 to 5 was the most suitable method for
prediction of temperature (with R* of 0.62 to 0.87) and wind characteristics (with R? of 0.73). The optimum
distace between the rainguages was determined as 35 km. In general, the results showed that the northern and
especially the northeastern parts of the province had lower temperature (<15°C) and pan evaporation (<2300
mm), more rainfall (>235 mm), and higher wind speed (>15 m s™) in comparison to southern parts. Therfore,
precise water resource management and new cropping pattern in these regions of the province may be
recommended.

Keywords: Inverse distance weighting, Ordinary kriging, Precipitation, Temperature, Wind speed
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Investigating the trend of extreme climatic events in South Khorasan
province

E. Abedini', M. Mousavi Baygi*', A. Khashei Siuki®, Y. Selahvarzi*

Received date: 13/01/2019
Accepted date: 16/01/2020

Abstract

In recent years, extreme events (droughts, floods, and extreme heat waves), as indicators of climate change,
have received heightened attention. Increased concentration of greenhouse gases has led to global warming and
significant changes in climatic extreme events pattern. In this study, 28 extreme indices proposed by a joint
project between the World Meteorological Organization, the Climatic Group, the Climate Variability and
Predictability Group, and the Global Research Program for Climate Change Monitoring and Detection, have
been calculated from daily temperature and precipitation series of 12 meteorological stations in South Khorasan
province during the period of 1992-2016. The non-parametric Mann-Kendall (MK) statistical test has been used
to assess the significance of trend in extreme indices time series. The results showed a significant increasing
trend in warm extreme indices and the decreasing trend for cold extreme events in most stations. Such that, the
number of summer days with mean temperature above 25 degrees Celsius (SU 25) has an increasing trend in all
stations. A decreasing trend was observed in cool nights (TN10P) series in most stations. There exists a high
spatial variation for rainfall in the study region and no significant pattern could be observed, but in general, the
trend in most stations is decreasing, for instance, the rainfall events greater than 1mm in north and central
regions of the province has significantly decreased.

Keywords: Climate Change, Temperature, Precipitation, South Khorasan
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