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Scenario “Forced Convection” (COPS)

Scenario “High Pressure Convection” (COPS, TRACKS)

Associated to the COPS field experiment is the TRACKS (Transport and 
Chemical Conversion in Convective Systems) campaign. For aircraft 
deployment in COPS and TRACKS five mission scenarios were defined:

Scenario “Targeted Observations” (COPS)

Scenario “City Plume” (TRACKS)

COPS and TRACKS: Overview and General Aspects 

Scenario „Stratus – Cloud Physics“ (COPS)
funded by EUFAR (2 proposals)
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Overview of COPS and TRACKS Airborne Platforms
(all mission scenarios)
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Availability of COPS Airborne Platforms
(all mission scenarios; colour code: area of operatio n)
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Availability of COPS Airborne Platforms
(all mission scenarios; colour code: area of operatio n)

In the following slides, each of the 5 COPS and 
TRACKS mission scenarios is explained in detail with 
maps, lists of participating aircraft and timelines.
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Areas and Layers of Operation of Airborne Platforms
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Blue Sky --- > Shallow Convection -- > Deep Convectio n-- > Dis. Convection
forced, non frontal/frontal 

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario “Forced Convection”

Learjet --------------4 BOX pattern, tropopause -------4 BO X pattern, outflow anvil--------------------------- -----
---------------FL 370, low appr. EDSB ----------- FL  370, low appr. EDSB ------------------------------- ------

G-Falcon -------------------------MAP pattern (2 MAPs) ----- --����MAP pattern CuCong, Cb ---------------------------
--------------------------FL 330 -----------------------------����FL 330 -----------------------------------------------------

F-Falcon -------------------------MAP pattern (1 MAP) ------ ---����MAP pattern CuCong, Cb- ---------------------------
-------------------------FL 160 -----------------------------����FL160 (Area A, B deactivated) ----------------------

(*)BAE 146------------------------------LONG-LEGS, V-legs---- -����PENETRATION Cb------------------------------------- -
-----------------------------VFR < FL 100----------------����FL 200/240 -----------------------------------------------

(*)DO 128--------PreCon pattern----SupDe pattern (3x)-------- DROP pattern (DeDe)-------------------------------- --
--------low PBL (VFR)------low, mid PBL, BL-Inv --- up to FL 200/240,  DROPS Area A, ---------------

*Zeppelin --Valley pattern (Rhine-Kinzig-Murg-Nagold)-------- -----Valley pattern (R-K-M-N)-- ����CuCong----
---lowest level, VFR------------------------------- -----------------lowest level, VFR----------- ����on request-

*Dimona -------------------------MAP (2 MAPs) or Valley----- ------------MAP (2 MAPs) or Valley----------------- -----
-------------------------lowest level PBL (VFR)---- ---------------lowest level PBL (VFR)-------------- ---------

*Enduro -------------------------Triangle or Cross-Sec., pro files ------Triangle or Cross-Sec., profiles ------ -----
--------------------------low PBL, FL100 (VFR)----- ----------------low PBL, FL100 (VFR)--------------- ---------

*: VFR



Mission scenario “Forced Convection” 
Missions above FL100:

Learjet
German Falcon
French-Falcon
BAe 146
Do 128

Dropsonde release over German territory

Remarks:

1.   F-Falcon dashed mission: only if drop sonde areas A and B are deactivated
2.   BAe 146 climbing to FL 240 on request and appro val
3. DO 128 climbing and dropping on FL 240 on request  and approval
4. Upper boundary for VFR flights: FL 100 in Germany , FL 95 in France 
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Mission Scenario: Forced Convection
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Areas and Layers of Operation of Airborne Platforms

VFR< FL 100GREENUL Enduro8

No participation in “High Pressure Convection”Partenavia P689
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Blue Sky --- > Shallow Convection -- > Deep Convectio n-- > Dis. Convection
non frontal / non forced

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario A “High Pressure Convection”

Learjet -------------------------------------------------------------------------------------------------------------------------------------

G-Falcon ---------------FLUX pattern (up to 3 times) --- ����MAP pattern CuCon, Cb------------------------------ -------
----------------FL 170 ---------------------------------����FL 330------------------------------------------------------------

F-Falcon ---------------------------MAP pattern (1) -------- -����MAP pattern CuCong, Cb- ----------------------------------
---------------------------FL 160----------------------����FL160 (Area A, B deactivated) ----------------------------

(*)BAE 146------------------------------LONG-LEGS, V-Legs--- ����PENETRATION Cb------------------------------------- --
-----------------------------VFR < FL 100--------------����FL 200/240 --------------------------------------------------

(*)DO 128---------------FLUX pattern (2 to 3)--------------- -����DROP pattern (DeDe)--------------------------------- ------
---------------mid/upper PBL (VFR)--------------- ����up to FL 200/240, DROPS Area A, B -------------------

*Zeppelin --Valley pattern (Rhine-Kinzig-Murg-Nagold)-------- -----Valley pattern (R-K-M-N)-- ����CuCong------
---lowest level, VFR------------------------------- -----------------lowest level, VFR----------- ����on request---

*Dimona -----------------------------MAP (2 MAPs) or Valley- -------------MAP (2 MAPs) or Valley---------------- -------
-----------------------------lowest level PBL (VFR) ----------------lowest level PBL (VFR)------------- -----------

*Enduro -----------------Triangle/Cross-Section/Slope------- ------------Triangle/Cross-Section/Slope----------- ----
------------------low PBL, FL100 (VFR)------------- -----------------low PBL, FL100 (VFR)-------------- -----------

*: VFR



Blue Sky --- > Shallow Convection -- > Deep Convectio n-- > Dis. Convection
non frontal / non forced

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario B “High Pressure Convection”

Learjet ------------------------------------------------------------------------------------------------------------------------------------

G-Falcon ----------------------------------------------------------------------------------------------------------------------------------

F-Falcon -----------------------------------------------------------------------------------------------------------------------------------

(*)BAE 146------------------------LONG-LEGS, V-Legs------- ����PENETRATION Cb------------------------------------- ----
-----------------------VFR < FL 100------------------����FL 200/240 ----------------------------------------------------

(*)DO 128-------------SS-QC------------------CHAFF R/SVs/HL- --------SS QC-------------------------------------------------
-------------VFR < FL 100---------PBL, very low---- ---------VFR < FL 100----------------------------------------

Alternative

(*)DO 128-------------SS-MET-----------------CHAFF R/SVs/HL- -------SS MET-----------------------------------------------
-------------VFR < FL 100----------PBL, very low- -----------VFR < FL 100---------------------------------------

*Zeppelin --Valley pattern (Rhine-Kinzig-Murg-Nagold)-------- -----Valley pattern (R-K-M-N)-- ����CuCong----
---lowest level, VFR------------------------------- -----------------lowest level, VFR----------- ����on request-

*Dimona -----------------------------MAP (2 MAPs) or Valley- -------------MAP (2 MAPs) or Valley---------------- ------
-----------------------------lowest level PBL (VFR) ----------------lowest level PBL (VFR)------------- ----------

*Enduro -----------------Triangle/Cross-Section/Slope------- ------------Triangle/Cross-Section/Slope----------- ---
------------------low PBL, FL100 (VFR)------------- -----------------low PBL, FL100 (VFR)-------------- -----------

*: VFR



Mission scenario “High Pressure Convection”
Missions above FL100:

German Falcon
French-Falcon
BAe 146
Do 128

Dropsonde release over German territory

Remarks:

1.   F-Falcon dashed mission: only if drop sonde areas A and B are deactivated
2.   BAe 146 climbing to FL 240 on request and appro val
3. DO 128 climbing and dropping on FL 240 on request  and approval
4. Upper boundary for VFR flights: FL 100 in Germany , FL 95 in France 
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Areas and Layers of Operation of Airborne Platforms
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Blue Sky --- > Shallow Convection -- > Deep Convectio n-- > Dis. Convection

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario “Targeted Observations”
with forced convection predicted on next day

Learjet ------------------------------------------------------------------------------------------------------------------------------------

G-Falcon ------Targeted pattern ---------------------------- -------------------------------------------------------------------------
------FL 310 - 410, Drops, above tropopause preferre d, unless thick Ci is present------------------

F-Falcon -------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------

BAE 146 ------------------------------------------------------------------------------------------------------------------------------------

DO 128---------------------------------------------------------------------------------------------------------------------------------------

Zeppelin --------------------------------------------------------------------------------------------------------------------------------------

Dimona --------------------------------------------------------------------------------------------------------------------------------------

Enduro --------------------------------------------------------------------------------------------------------------------------------------

Assimilation of dropsdonde data in ECMWF 12 UTC forecast

Assimilation of lidar data for mesoscale 18 UTC forecast (or earlier if available)

! Mission Scenario "Forced Convection" following on next day !



Areas and Layers of Operation of Airborne Platforms

IFR/VFRup to FL 120greenPartenavia9

No participation in “Stratus – Cloud Physics”Dimona6
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IFR/VFRup to FL 200blueATR4210
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No.

No participation in “Stratus – Cloud Physics”UL Enduro

No participation in “Stratus – Cloud Physics”DO-128 

No participation in “Stratus – Cloud Physics”BAE 146

No participation in “Stratus – Cloud Physics”F - Falcon

No participation in “Stratus – Cloud Physics”G - Falcon 

No participation in “Stratus – Cloud Physics”Learjet 

IFR/VFR
Operation

Flight level
(Flight layer)

AreaAircraft

Scenario “Stratus- Cloud Physics”



-------------------stratus---------stratus--------- ---stratus------------stratus-------------------

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario “ Stratus- Cloud Physics ”

Learjet ------------------------------------------------------------------------------------------------------------------------------------

G-Falcon ----------------------------------------------------------------------------------------------------------------------------------

F-Falcon -----------------------------------------------------------------------------------------------------------------------------------

BAE 146 ------------------------------------------------------------------------------------------------------------------------------------

DO 128 -------------------------------------------------------------------------------------------------------------------------------------

Zeppelin ------------------------------------------------------------------------------------------------------------------------------------

Dimona ------------------------------------------------------------------------------------------------------------------------------------

Enduro --------------------------------------------------------------------------------------------------------------------------------------

Partenavia --------------slant profiles above Murg valley and A MF--------------------------------------------------------
---------------up to FL 120, below and within strat us ------------------------------------------------ -----------

ATR42 --------------slant profiles above SS: V-R-H-AMF an d Polirad (triangle)-------------------------------- --
---------------up to FL 200, below and within Ac, A s, Ns clouds--------------------------------------- ------



Areas and Layers of Operation of Airborne Platforms

No participation in “City Plume - Lagrange ”Partenavia P689

No participation in “City Plume - Lagrange ”UL Enduro8
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No.

No participation in “City Plume - Lagrange ”ATR42

VFR< FL 100PinkZeppelin NT

VFR< FL 100pinkDimona

VFR< FL 100pinkDO-128 (D-IBUF)

No participation in “City Plume - Lagrange ”BAE 146

No participation in “City Plume - Lagrange”F - Falcon

No participation in “City Plume - Lagrange”G - Falcon  (D-CMET)

No participation in “City Plume - Lagrange”Learjet 

IFR/VFR
Operation

Flight level
(Flight layer)

AreaAircraft

Scenario “City Plume - Lagrange”



-----Blue Sky --------> Shallow Convection -------- - >Dis. Convection------------------

07—08--09---10---11---12---13---14---15---16---17---18---19---20---21---22  local

Mission Scenario “City Plume - Lagrange”

Learjet ------------------------------------------------------------------------------------------------------------------------------------

G-Falcon ----------------------------------------------------------------------------------------------------------------------------------

F-Falcon -----------------------------------------------------------------------------------------------------------------------------------

(*)BAE 146---------------------------------------------------------------------------------------------------------------------------------

(*)DO 128--------Lee Cross Sections (6)-------- Lee Cross Sect ions (6)------------------------------------------- ------
--------FL 1000 ft, 3000 ft agl-----------FL 1000 f t, 3000 ft agl------------------------------------- ---------------

*Zeppelin ---------------Lee Zick-Zack pattern—(long time) --- ---------------------------------------------------------------
---------------FL 1000 ft agl, up to 7 hours durati on ------------------------------------------------ ---------------

*Dimona ----------------Lee Cross Sections (3)-------------- -----------------------------------------------------------------------
---------------FL 1000 ft, 2000 ft agl ------------- -------------------------------------------------------------------------

*Enduro --------------------------------------------------------------------------------------------------------------------------------------

Partenavia P68 ----------------------------------------------------------------------------------------------------------------------------

ATR42----------------------------------------------------------------------------------------------------------------------------------------

*: VFR


